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(57)  An adapter for an ink cartridge which is config-
ured to be mounted to a cartridge mounting portion of a
recording apparatus, includes a main body and a partic-
ular portion positioned at the main body. The particular
portion has information about the ink cartridge which is

to be used with the adapter in the cartridge mounting
portion, and the particular portion is configured to block
light emitted from a particular optical sensor of the car-
tridge mounting portion when the adapter is inserted into
the cartridge mounting portion. The adapter and the ink
cartridge are separate members.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to an
adapter for an ink cartridge. In particular, the present in-
vention is related to an adapter for an ink cartridge which
is configured to be removably mounted to a cartridge
mounting portion of a recording apparatus.

2. Description of Related Art

[0002] A known inkjet recording apparatus is config-
ured to record an image on a sheet of paper with ink.
This known inkjet recording apparatus has a recording
head, and the recording head has a plurality of nozzles
formed therein. The recording head is configured to se-
lectively eject ink from the nozzles such that an image is
formed on a sheet of paper. The inkjet recording appa-
ratus has a cartridge mounting portion to which a known
ink cartridge is removably mounted. The ink cartridge
has an ink chamber configured to store ink therein, and
when the ink cartridge is mounted to the mounting por-
tion, ink is allowed to be supplied from the ink chamber
to the recording head. Such a known inkjet recording
apparatus and a known ink cartridge are described in JP-
A-2007-14481

[0003] Another known recording apparatus is config-
ured to obtain information from another known ink car-
tridge mounted to a cartridge mounting portion of this
known recording apparatus. The information may be re-
lated to a characteristic of the known ink cartridge, e.g.,
the color of ink or the amount of ink stored in the known
ink cartridge, or the country where the known ink cartridge
is sold. The information may be carried by the ink car-
tridge as the shape, the position, or the physical structure
of a particular portion of the ink cartridge. For example,
an ink cartridge described in JP-A-3-213349 has a par-
ticular portion, and a recording apparatus described in
JP-A-3-213349 has a carriage configured to reciprocate
in a predetermined direction. An optical sensor is mount-
ed to the carriage. The position of the particular portion
of the ink cartridge with respect to the predetermined
direction varies from one ink cartridge to another, de-
pending on a characteristic of the ink cartridge. The re-
cording apparatus detects the position of the particular
portion of the ink cartridge with the optical sensor, and
determines the characteristic of the ink cartridge. For an-
other example, an ink cartridge described in JP-A-
2005-28614 has a particular portion having information
related to a characteristic of the ink cartridge, and a re-
cording apparatus described in JP-A-2005-28614 has an
optical sensor configured to detect the particular portion
of the ink cartridge. The physical property, e.g., light re-
flectance, of the particular portion of the ink cartridge var-
ies from one ink cartridge to another, depending on the
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characteristic of the ink cartridge. By detecting the par-
ticular portion of the ink cartridge, the recording appara-
tus determines the characteristic of the ink cartridge.
[0004] Nevertheless, because the information carried
by the ink cartridge varies from one cartridge to another,
i.e.,the shape, the position, or the physical structure of a
particular portion of the ink cartridge varies from one car-
tridge to another, a plurality of different kinds of ink car-
tridges needs to be manufactured. For example, if the
information is related to the color of the ink stored in the
ink cartridge, a plurality of different kinds of ink cartridges
corresponding to a plurality of different colors of ink needs
to be manufactured. Similarly, if the information is related
to the country where the ink cartridge is sold, a plurality
of different kinds of ink cartridges corresponding to a plu-
rality of countries needs to be manufactured. Therefore,
a common ink cartridge cannot be used, which increases
the cost of manufacturing the ink cartridge and compli-
cates the inventory control of the ink cartridges.

SUMMARY OF THE INVENTION

[0005] Therefore, a need has arisen for an adapter of
an ink cartridge, which overcomes these and other short-
comings of the related art. A technical advantage of the
present invention is that a common ink cartridge is used.
[0006] According to an aspect of the invention, an
adapter for an ink cartridge which is configured to be
removably mounted to a cartridge mounting portion of a
recording apparatus, comprises a main body and a par-
ticular portion positioned at the main body. The particular
portion has information about the ink cartridge which is
to be used with the adapter in the cartridge mounting
portion, and the particular portion is configured to block
light emitted from a particular optical sensor of the car-
tridge mounting portion when the adapter is inserted into
the cartridge mounting portion. The adapter and the ink
cartridge are separate members. In other words, the
adapter is not coupled to the ink cartridge, and therefore
the adapter and the ink cartridge can be handled sepa-
rately and independently. According to another aspect
of the invention, an adapter for an ink cartridge which is
configured to be removably mounted to a cartridge
mounting portion of a recording apparatus, comprises a
main body, and a particular portion positioned at the main
body. The particular portion is configured to block light
emitted from a particular optical sensor of the cartridge
mounting portion when the adapter is inserted into the
cartridge mounting portion. The adapter and the ink car-
tridge are separate members. In other words, the adapter
is not coupled to the ink cartridge, and therefore the
adapter and the ink cartridge can be handled separately
and independently.

[0007] With this configuration, because the adapter
has information about the ink cartridge, a plurality of dif-
ferent kinds of ink cartridges may not need to be manu-
factured, and a common ink cartridge can be used.
[0008] The adapter further may comprise an operation
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portion extending from the main body in a particular di-
rection. With this configuration, a user may readily re-
move the adapter from the cartridge mounting portion by
grasping the operation portion.

[0009] The main body may comprise a front wall, the
adapter further may comprise a resilient member extend-
ing from the front wall, and the cartridge mounting portion
may comprise an end wall. When the adapter is mounted
to the cartridge mounting portion, the front wall may face
the end wall, and the resilient member may be positioned
between the front wall and the end wall. With this config-
uration, when adapter is mounted to the cartridge mount-
ing portion, the resilient member may contract. There-
fore, when the adapter is removed from the cartridge
mounting portion, the resilient force of the resilient mem-
ber pushes the adapter toward the exterior of the car-
tridge mounting portion, which may ease the removal of
the adapter from the cartridge mounting portion.

[0010] The mainbody may comprise afrontwall having
a particular opening formed therethrough. The ink car-
tridge may comprise an ink chamber configured to store
ink therein, a front outer face, and an ink supply portion
extending from the front outer face. The cartridge mount-
ing portion may comprise an ink pipe. When the adapter
and the ink cartridge are mounted to the cartridge mount-
ing portion, a portion of the ink supply portion may be
positioned within the particular opening and a portion of
the ink pipe may be positioned within ink supply portion,
such that ink is supplied from the ink chamber to the ink
pipe via the ink supply portion.

[0011] The front wall further may have a further open-
ing formed therethrough. The ink cartridge further may
comprise an air communication portion extending from
the front outer face. The cartridge mounting portion may
comprise a pushing portion. When the adapter and the
ink chamber are mounted to the cartridge mounting por-
tion, a portion of the pushing portion may be positioned
within the further opening and the pushing portion may
contact the air communication portion, such that air is
drawn into the ink chamber via the air communication
portion.

[0012] The main body further may comprise a top wall,
a bottom wall opposite the top wall, a left side wall, and
a right side wall opposite the left side wall. Each of the
top wall and the bottom wall may be connected to the
front wall, and each of the left side wall and the right side
wall may be connected to the front wall, the top wall, and
the bottom wall. The main body may have an opening
formed opposite the front wall, and the opening may be
defined by ends of the top wall, the bottom wall, the left
side wall, and the right side wall. Te front wall, top wall,
the bottom wall, the left side wall, and the right side wall
may define a space therein, and the space may be
opened to an exterior of the main body via the opening.
When the adapter and the ink cartridge are mounted to
the cartridge mounting portion, at least a portion of the
ink cartridge may be accommodated in the space.
[0013] The adapter further may comprise a further por-
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tion positioned at the main body. The cartridge mounting
portion further may comprise a further optical sensor. The
further portion may be configured to block light emitted
from the further optical sensor when the adapteris mount-
ed to the cartridge mounting portion.

[0014] The ink cartridge further may comprise a mov-
able member positioned within the ink chamber. The
movable member may be configured to move within the
ink chamber based on an amount of ink stored in the ink
chamber, such that a portion of the movable member is
positioned in a first position when the ink chamber has a
predetermined amount of ink therein, and the portion of
the movable member is positioned in a second position
which is different from the first position when the ink
chamber does not have the predetermined amount of ink
therein. The portion of the movable member may be con-
figured to block the light emitted from the particular optical
sensor when the ink cartridge is mounted to the cartridge
mounting portion and when the portion of the movable
member is positioned in the first position.

[0015] The adapter may be configured to be inserted
into the cartridge mounting portion in an insertion direc-
tion, and the particular portion may have a dimension in
the insertion direction. The dimension of the particular
portion may depend on a characteristic of the ink car-
tridge which is to be used with the adapter.

[0016] Other objects, features, and advantages of em-
bodiments of the present invention will be apparent to
persons of ordinary skill in the art from the following de-
scription of preferred embodiments with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0017] For a more complete understanding of the
present invention, the needs satisfied thereby, and the
objects, features, and advantages thereof, reference
now is made to the following description taken in con-
nection with the accompanying drawings.

[0018] Fig. 1is a cross-sectional, pattern diagram of a
recording apparatus according to an embodiment of the
invention.

[0019] Figs. 2(A) and 2(B) are perspective views of an
ink cartridge according to an embodiment of the inven-
tion.

[0020] Fig. 3 (A) is a front view of the ink cartridge of
Figs. 2(A) and 2(B), and Fig. 3(B) is a side, cross-sec-
tional, view of the ink cartridge of Figs. 2(A) and 2(B).
[0021] Fig. 4 is a perspective view of an adapter ac-
cording to an embodiment of the invention.

[0022] Fig. 5 is a side, partially cross-sectional, view
of a cartridge mounting portion according to an embod-
iment of the invention.

[0023] Fig. 6 is a side, partially cross-sectional, view
of the cartridge mounting portion of Fig. 5 and the adapter
of Fig. 4, in which the adapter is being inserted into the
cartridge mounting portion.

[0024] Fig. 7 is a side, partially cross-sectional, view
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of the cartridge mounting portion of Fig. 5 and the adapter
of Fig. 4, in which the insertion of the adapter into the
cartridge mounting portion is completed.

[0025] Fig. 8 is a side, partially cross-sectional, view
of the cartridge mounting portion of Fig. 5 and the adapter
of Fig. 4, in which the adapter is being removed from the
cartridge mounting portion.

[0026] Fig. 9 is a side, partially cross-sectional, view
of the cartridge mounting portion of Fig. 5, the adapter
of Fig. 4, and the ink cartridge of Figs. 2(A) and 2(B), in
which the insertion of the adapter into the cartridge
mounting portion is completed, and the ink cartridge is
being inserted into the cartridge mounting portion.
[0027] Fig. 10 is a side, partially cross-sectional, view
of the cartridge mounting portion of Fig. 5, the adapter
of Fig. 4, and the ink cartridge of Figs. 2(A) and 2(B), in
which the insertion of the adapter into the cartridge
mounting portion is completed, and the insertion of the
ink cartridge into the cartridge mounting portion is com-
pleted.

[0028] Fig. 11 is a side, partially cross-sectional, view
of the cartridge mounting portion of Fig. 5, the adapter
of Fig. 4, and the ink cartridge of Figs. 2(A) and 2(B), in
which the insertion of the adapter into the cartridge
mounting portion is completed, the insertion of the ink
cartridge into the cartridge mounting portion is complet-
ed, and a lock lever of the cartridge mounting portion is
secured to a case of the cartridge mounting portion.
[0029] Fig. 12 is a side, partially cross-sectional, view
of the cartridge mounting portion of Fig. 5, the adapter
of Fig. 4, and the ink cartridge of Figs. 2(A) and 2(B), in
which the adapter and the ink cartridge start to be re-
moved.

[0030] Fig. 13 is a side, partially cross-sectional, view
of the cartridge mounting portion of Fig. 5, the adapter
of Fig. 4, and the ink cartridge of Figs. 2(A) and 2(B), in
which the adapter and the ink cartridge are being re-
moved.

[0031] Fig. 14 is a perspective view of an adapter ac-
cording to another embodiment of the invention.

[0032] Fig. 15 is a side, cross-sectional view of the
adapter of Fig. 14.

[0033] Fig. 16 is a side, partially cross-sectional, view
of the cartridge mounting portion of Fig. 5, the adapter
of Fig. 14, and the ink cartridge of Figs. 2(A) and 2(B), in
which the adapter and the ink cartridge are positioned in
the cartridge mounting portion.

[0034] Fig. 17 is a side, partially cross-sectional, view
of the cartridge mounting portion of Fig. 5, the adapter
of Fig. 14, and the ink cartridge of Figs. 2(A) and 2(B), in
which the adapter and the ink cartridge are positioned in
the cartridge mounting portion and the lock lever of the
cartridge mounting portion contacts the ink cartridge.
[0035] Fig. 18 is a side, partially cross-sectional, view
of the cartridge mounting portion of Fig. 5, the adapter
of Fig. 14, and the ink cartridge of Figs. 2(A) and 2(B), in
which the adapter and the ink cartridge are positioned in
the cartridge mounting portion, the lock lever of the car-
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tridge mounting portion contacts the ink cartridge, and
the lock lever of the cartridge mounting portion is secured
to the case of the cartridge mounting portion.

DETAILED DESCRIPTION OF EMBODIMENTS

[0036] Embodiments of the presentinvention and their
features and technical advantages may be understood
by referring to Figs. 1-18, like numerals being used for
like corresponding portions in the various drawings.
[0037] Referring to Fig. 1, an inkjet recording appara-
tus 250 according to an embodiment of the invention is
depicted. Recording apparatus 250 is configured to
record an image, e.g., a monochrome image or color im-
age, on a recording medium, e.g., a sheet of paper, with
at least one ink, e.g., four inks such as a black ink, a
yellow ink, a cyan ink, and a magenta ink. Recording
apparatus 250 comprises a feeding device 252, transfer-
ring device 253, a recording device 254, and a cartridge
mounting portion 276. Cartridge mounting portion 276 is
configured to receive an ink cartridge 25. Recording ap-
paratus 250 also comprises a first tray 257 and a second
tray 258, and recording apparatus 250 has a transfer
path 259 extending from first tray 257 to second tray 258.
Feeding device 252 is configured to feed sheets of paper
accommodated in first tray 257 one by one to transfer
path 259.

[0038] Transferring device 253 comprises a first pair
of transfer rollers 261 and a second pair of transfer rollers
262 positioned along transfer path 259. First pair of trans-
fer rollers 261 is positioned on the upstream side of re-
cording device 254 and second pair of transfer rollers
262 is positioned on the downstream side of recording
device 254 along transfer path 259.

[0039] Recording apparatus 250 also comprises a
platen 264 positioned directly below recording device
254. The sheet of paper fed by feeding device 252 is
transferred onto platen 264 by first pair of transfer rollers
261. Recording device 254 is configured to record an
image on the sheet of paper being transferred over platen
264. The sheet of paper having passed over platen 264
is transferred by second pair of transfer rollers 262 to
second tray 258, which is positioned at the downstream
end of transfer path 259.

[0040] Recording device 254 comprises a carriage
266, and a recording head 272 mounted in carriage 266.
Carriage 266 is supported by rails (not shown) such that
carriage 266 slides on rails in a direction perpendicular
to the paper plane of Fig. 1. Recoding head 272 is con-
figured to eject ink onto the sheet of paper.

[0041] Cartridge mounting portion 276 is configured to
mount at least one ink cartridge 25, e.g., four ink cartridg-
es 25 storing four kinds of inks such as a black ink, a
yellow ink, a cyan ink, and a magenta ink, respectively.
Cartridge mounting portion 276 also is configured to
mount at least one adapter 27, e.g., four adapters 27
corresponding to fourink cartridges 25, respectively. Car-
tridge mounting portion 276 comprises at least one case
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280, e.g., four cases 280 corresponding to four ink car-
tridges 25 and four adapters 27, respectively. Ink car-
tridge 25 and adapter 27 are configured to be inserted
into and removed from case 280. Ink cartridge 25 com-
prises an ink chamber 100 defined therein, and ink cham-
ber 100 is configured to store ink therein. Recording ap-
paratus 250 comprises at least one flexible tube 278,
e.g., four, flexible tubes 278 connected to cases 280,
respectively, and to recording head 272. When ink car-
tridge 25 and adapter 27 are mounted to cartridge mount-
ing portion 276, ink is allowed to be supplied from ink
chamber 100 to recording head 272 via a corresponding
one of tubes 278.

[0042] Referring to Figs. 2(A) to 3(B), ink cartridge 25
according to an embodiment of the invention has a sub-
stantially rectangular parallelepiped shape. A width of ink
cartridge 25 in a width direction as indicated by an arrow
31 isrelatively short, and each of a height of ink cartridge
25 in a height direction as indicated by an arrow 32 and
adepth ofink cartridge 25in adepth direction as indicated
by an arrow 33, is greater than the width of ink cartridge
25. Ink cartridge 25 comprises a top outer face 43 and a
bottom outer face 44 opposite top outer face 43, and
when ink cartridge 25 is mounted to cartridge mounting
portion 276, top outer face 43 is positioned above bottom
outer face 44. Ink cartridge 25 is configured to be inserted
into case 280 in an insertion direction 30, which is parallel
to depth direction 33. Ink cartridge 25 comprises a front
outer face 41, a rear outer face 42 opposite front outer
face 41, a left side outer face 45, and a right side outer
face 46, opposite left side outer face 45. Each of front
outer face 41 and rear outer face 42 is connected to top
outer face 43 and bottom outer face 44, and each of left
side outer face 45 and right side outer face 46 is con-
nected to front outer face 41, rear outer face 42, top outer
face 43, and bottom outer face 44. Front outer face 41,
rear outer face 42, top outer face 43, bottom outer face
44, left side outer face 45, and right side outer face 46
are substantially parallel to its opposing face, and sub-
stantially perpendicular to the other faces. Each of an
area of left side outer face 45 and an area of right side
outer face 46 is greater than each of an area of front outer
face 41, an area of rear outer face 42, an area of top
outer face 43, and an area of bottom outer face 44. Ink
cartridge 25 is inserted into case 280 from front outer
face 41-side.

[0043] Ink cartridge 25 comprises a frame 50, a mov-
able member, e.g.,a pivotable member 70, an air com-
munication portion 80, an ink supply portion 90, a pair of
side walls 60, a detection portion 140, and a protrusion
145. Frame 50 defines front outer face 41, rear outer face
42, top outer face 43, and bottom outer face 44 of ink
cartridge 25. Pair of side walls 60 is connected to, e.g.,
attached to, frame 50, respectively, and pair of side walls
60 defines left side outer face 45 and right side outer face
46 of ink cartridge 25, respectively.

[0044] Frame 50 is formed of a translucent resin ma-
terial, e.g.,a transparent material or a semi-transparent
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material, and light, e.g., visible or infrared light, passes
therethrough. In this embodiment, frame 50 is manufac-
tured by injection-molding polypropylene. Alternatively,
frame 50 may be manufactured by injection-molding
polyacetal, nylon, polyethylene, or the like. Frame 50 in-
tegrally comprises detection portion 140 positioned at
front outer face 41. Detection portion 140 is formed of
the same material as frame 50. Alternatively, substan-
tially an entirety of frame 50 is formed of an opaque resin
material, but detection portion 140 is formed of a trans-
lucent resin material, e.g., a transparent material or a
semi-transparent material, and light, e.g., visible or infra-
red light, passes therethrough. ,

[0045] Frame 50 has a substantially square or rectan-
gular perimeter extending along front outer face 41, top
outer face 43, rear outer face 42, and bottom outer sur-
face 44 defining a space in the interior thereof. Openings
surrounded by frame 50 are formed on both ends of frame
50 in width direction 31, respectively. Pair of side walls
60 is connected to, e.g.,adhered to, the ends of frame
50 in width direction 31, respectively, via an adhesion
method, e.g., a thermal adhesion method, such that the
openings are covered by pair of side walls 60, respec-
tively, and a space surrounded by frame 50 and pair of
side walls 60 defines ink chamber 100 therein. Pair of
side walls 60 is formed of the same material as the frame.
Pair of side walls 60 may be a pair of translucent flexible
films, e.g., transparent or semi-transparent flexible films.
Ink cartridge 25 may comprise a pair of covers covering
pair of side walls 60 from the exterior of pair of side walls
60 to reinforce the rigidity of ink cartridge 25.

[0046] An amount of ink stored in ink chamber 100 is
optically or visually detected via detection portion 140.
Detection portion 140 extends outward from a middle por-
tion of front outer face 41 of frame 50 in height direction
32. Detection portion 140 extends away from ink cham-
ber 100. Detection portion 140 comprises five rectangular
walls and have a substantially a hollow box shape. For
example, detection portion 140 comprises a front wall
140A, a pair of side walls 1408, a top wall 140C, and a
bottom wall 140D. Front wall 140A extends parallel to
front outer face 41 and is separated from front outer face
41 by a predetermined distance. Side walls 140B are
connected to front outer face 41 and front wall 140A, top
wall 140C is connected to top ends of front wall 140A
and side walls 140B, and bottom wall 140D is connected
to bottom ends of front wall 140A and side walls 140B.
Moreover, the width of front wall 140A is less than the
width of front face 41 in width direction 31. Detection por-
tion 140 is configured to receive light, e.g., visible or in-
frared light, emitted from an optical sensor 230, e.g.,a
photo interrupter, positioned in cartridge mounting por-
tion 276. When ink cartridge 25 is mounted to cartridge
mounting portion 276, a light emitting portion of optical
sensor 230 faces one of side walls 140B and a light re-
ceiving portion of optical sensor 230 faces the other of
the side walls 140B. Light emitted from the light emitting
portion of optical sensor 230 may pass through side walls
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140B and reach the light receiving portion of optical sen-
sor 230.

[0047] Detection portion 140 has an inner space 142
defined by front wall 140A, side walls 140B, top wall
140C, and bottom wall 140D. There is no wall between
inner space 142 and ink chamber 100 such that inner
space 142 is in fluid communication with ink chamber
100. Pivotable member 70 is positioned in ink chamber
100. Pivotable member 70 comprises an indication por-
tion 72 positioned at a first end of pivotable member 70
and a float 73 positioned at a second end of pivotable
member 70 opposite the first end of pivotable member
70. Indication portion 72 is configured to be positioned
in inner space 142. Pivotable member 70 extends from
indication portion 72 to float 73 in a plane substantially
parallel to height direction 32 and depth direction 33. Piv-
otable member 70 comprises a shaft 66 positioned be-
tween indication portion 72 and float 73. Shaft 66 extends
in width direction 31. Both ends of shaft 66 are supported
by bearings (not shown) positioned at inner surfaces of
pair of side walls 66, respectively, such that pivotable
member 70 pivots about shaft 66. When pair of side walls
60 is a pair of flexible films, the bearings are not posi-
tioned at inner surfaces of pair of side walls 66. Instead,
shaft 66 is supported by the bearings positioned at frame
50.

[0048] Pivotable member 70 is formed of an opaque
material. Pivotable member 70 is manufactured by injec-
tion-molding a resin, e.g., nylon, polyethylene, polypro-
pylene, polycarbonate, polyolefin, acrylic resin, or the
like. A coloring agent, e.g., carbon black may be added
in the resin. Alternatively, at least indication portion 72
may be formed of an opaque material, and other portions
of pivotable member 70 may be formed of a non-opaque
material. When indication portion 72 receives light emit-
ted from optical sensor 230, indication portion 72 is con-
figured to block the light. For example, indication portion
72 prevents the light from passing therethrough. Alter-
natively, pivotable member 70 may comprise a reflective
member, e.g., aluminum foil, positioned at indication por-
tion 72, and when indication portion 72 receives light
emitted from optical sensor 230, indication portion 72 re-
flects the light.

[0049] The specific gravity of float 73 is less than the
specific gravity of ink in ink chamber 100. In this embod-
iment, float 73 has a hollow space formed therein. Float
73 is configured to move up and down in accordance with
increase and decrease of ink amountin ink chamber 100.
In accordance with the movement of float 73, pivotable
member 70 pivots about shaft 66. In accordance with the
pivot movement of pivotable member 70, indication por-
tion 72 moves up and down in inner space 142.

[0050] When ink chamber 100 has a sufficient amount
of ink therein, indicator portion 72 is positioned in a first
position in which indicator portion 72 contacts bottom wall
140D as shown in solid line in Fig. 3(B). When ink cham-
ber 100 does not have a sufficient amount of ink therein,
indicator potion 72 is positioned in a second position in
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which indication portion 72 is separated from bottom wall
140D and contacts top wall 140C. In this embodiment,
when ink cartridge 25 is mounted to cartridge mounting
portion 276 and when indicator portion 72 is positioned
in the first position, indicator portion 72 blocks the light
emitted from optical sensor 230. By monitoring whether
indicator portion 72 is positioned in the first position from
an exterior of detection portion 140 by optical sensor 230,
itis determined that whether ink chamber 100 has a suf-
ficient amount of ink therein.

[0051] Protrusion 145 is positioned at top outer face
43 adjacent to front outer face 41. Protrusion 145 has a
plate shape having a depth in depth direction 33, a height
in height direction 32, and a width in width direction 31,
in which the depth of protrusion 145 is greater than the
height of protrusion 145, and the height of protrusion 145
is greater than the width of protrusion 145.

[0052] Air communication portion 80 is positioned at
front outer face 41. When ink cartridge 25 is mounted to
cartridge mounting portion 276, air communication por-
tion 80 is positioned above detection portion 140. Air
communication portion 80 comprises an opening 81
formed through front outer face 41 to draw air into ink
chamber 100, a valve mechanism configured to selec-
tively be opened and closed such that fluid communica-
tion between an interior and an exterior of ink chamber
100 via opening 81 is selectively allowed and prevented,
and a cap 85 enclosing the valve mechanism. Cap 85 is
attached to front outer face 41 and extends outward from
front outer face 41 in a direction away from ink chamber
100, such that the valve mechanism is positioned adja-
cent to opening 81. In this embodiment, a valve mecha-
nism described in JP-A-2007-144811 or US
2007/0070138 A1 is used as the valve mechanism of air
communication portion 80. Nevertheless, another kind
of known valve mechanism may be used as the valve
mechanism of air communication portion 80. The valve
mechanism of air communication portion 80 comprises
a rod 84 extending to an exterior of cap 85. Only rod 84
is shown in Fig. 3, and other portions of the valve mech-
anism is omitted in Fig. 3. When no external force is ap-
plied to the valve mechanism, the valve mechanism is
closed such that the fluid communication between the
interior and the exterior of ink chamber 100 via opening
81 is prevented. When an external force is applied to rod
84 toward ink chamber 100, rod 84 moves toward ink
chamber 100 to cause the valve mechanismto be opened
such that the fluid communication between the interior
and the exterior of ink chamber 100 via opening 81 is
allowed. When this occurs, air is drawn into ink chamber
100 via air communication portion 80.

[0053] Ink supply portion 90 is positioned at front outer
face 41. When ink cartridge 25 is mounted to cartridge
mounting portion 276, ink supply portion 90 is positioned
below detection portion 140. Ink supply portion 90 has
an opening 91 formed through front outer face 41 to sup-
ply ink from an interior of ink chamber 100 to an exterior
ofink chamber 100, a valve mechanism (not shown) con-
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figured to selectively be opened and closed such that
fluid communication between the interior and the exterior
of ink chamber 100 via opening 91 is selectively allowed
and prevented, and a cap 95 enclosing the valve mech-
anism. Cap 95 is attached to front outer face 41 and ex-
tends outward from front outer face 41 in a direction away
from ink chamber 100, such that the valve mechanism
is positioned adjacent to opening 91. In this embodiment,
a valve mechanism described in JP-A-2007-144811 or
US 2007/0070138 A1 is used as the valve mechanism
of ink supply portion 90. Nevertheless, another kind of
known valve mechanism may be used as the valve mech-
anism of ink supply portion 90. When no external force
is applied to the valve mechanism of ink supply portion
90, the valve mechanism is closed such that the fluid
communication between the interior and the exterior of
ink chamber 100 via opening 91 is prevented. Referring
to Fig. 5, cartridge mounting portion 276 comprises an
ink pipe 285. When ink cartridge 25 is mounted to car-
tridge mounting portion 276, ink pipe 285 enters cap 95,
such that a portion of ink pipe 285 is positioned within
ink supply portion 90, and ink pipe 285 applies a force
to, e.g., pushes, the valve mechanism toward ink cham-
ber 100. Consequently, the valve mechanism is opened
such that ink is allowed to be supplied from ink chamber
100 to ink pipe 285 via ink supply portion 90, and then
supplied to recording head 272 via tube 278.

[0054] Referring to Fig. 4, adapter 27 according to an
embodiment of the invention is depicted. Adapter 27 is
used with ink cartridge 25 in cartridge mounting portion
276. Adapter 27 has information about ink cartridge 25
which is to be used with adapter 27. Recording apparatus
250 is configured to obtain information from detection
portions of adapter 27 with optical sensors 230, 235. The
information may be related to the color of or the amount
of ink stored in ink cartridge 25 which is used with de-
tected adapter 27, or may be related to the country where
ink cartridge 25 is sold.

[0055] Adapter 27 comprises a main body 36, a detec-
tion portion 186, and an operation portion 169.

[0056] Referring to Figs. 2(A) and 2(B), ink cartridge
25 comprises a front portion 28 positioned between front
outer face 41 and a portion indicated by a alternate long
and two short dashes line. Front portion 28 comprises
air communication portion 80, detection portion 140, and
ink supply portion 90. Referring again to Fig. 4, in this
embodiment, main body 36 has a container shape con-
figured to accommodate front portion 28 of ink cartridge
25. In another embodiment, main body 36 may accom-
modate substantially the entirety of ink cartridge 25. In
yet another embodiment, main body 36 may not accom-
modate any portions of ink cartridge 25.

[0057] Main body 36 has a substantially rectangular
parallelepiped shape corresponding to the shape of front
portion 28 of ink cartridge 25. Main body 36 has a width
in a width direction as indicated by an arrow 1031, a
heightin a height direction as indicated by an arrow 1032,
and a depth in a depth direction as indicated by an arrow
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1033. The height of main body 36 is greater than each
of the width and the depth of main body 36. Main body
36 comprises a front wall 162, a top wall 163, a bottom
wall 164 opposite top wall 163, a left side wall 165, and
a right side wall 166 opposite left side wall 165. Each of
top wall 163 and bottom wall 164 is connected to front
wall 162, and each of left side wall 165 and right side wall
166 is connected to front wall 162, top wall 163, and bot-
tom wall 164. Main body 36 has an opening 159 formed
opposite front wall 162, and opening 159 is defined by
ends of top wall 163, bottom wall 164, left side wall 165,
and right side wall 166. Front wall 162, top wall 163, bot-
tom wall 164, left side wall 165, and right side wall 166
define a space therein, and the space is opened to an
exterior of main body 36 via opening 159. Front portion
28 of ink cartridge 25 is configured to be inserted into the
space of main body 36 via opening 159, and when adapt-
er 27 and ink cartridge 25 are mounted to cartridge
mounting portion 276, front portion 28 is accommodated
in the space of main body 36. When front portion 28 is
accommodated in the space of main body 36, front wall
162 faces front outer face 41 and covers at least a portion
of front outer face 41, top wall 163 faces top outer face
43 and covers at least a portion of top outer face 43,
bottom wall 164 faces bottom outer face 44 and covers
at least a portion of bottom outer face 44, left side wall
165 faces left side outer face 45 and covers at least a
portion of left side outer face 45, and right side wall 166
faces right side outer face 46 and covers atleast a portion
of right side outer face 46. When front portion 28 of ink
cartridge 25 is inserted into the space of main body 36,
the insertion of front portion 28 is guided by inner surfaces
of top wall 163, bottom wall 164, left side wall 165, and
right side wall 166, such that the insertion of ink cartridge
25 is performed smoothly. Adapter 27 is inserted into
cartridge mounting portion 276 from front wall 162-side
in insertion direction 30. When adapter 27 and ink car-
tridge 25 are mounted to cartridge mounting portion 276,
width direction 1031, height direction 1032, and depth
direction 1033 are parallel to width direction 31, height
direction 32, and depth direction 33, respectively.
[0058] Main body 36 has a cut-out 187 formed though
front wall 162, left side wall 165, and right side wall 166.
When ink cartridge 25 is accommodated in main body
36, detection portion 140 is exposed to the exterior of
main body 36 via cut-out 187. Therefore, cut-out 187 is
formed at a position corresponding to front wall 140A and
pair of side walls 140B, and has a shape and a size cor-
responding to front wall 140A and pair of side walls 140B.
A shape of cut-out 187 at front wall 162 seen from a
direction perpendicular to front wall 162 is rectangular, a
shape of cut-out 187 at left side wall 165 seen from a
direction perpendicular to left side wall 165 is rectangular,
a shape of cut-out 187 at right side wall 166 seen from
a direction perpendicular to right side wall 166 is also
rectangular.

[0059] Adapter 27 is formed of an opaque material.
Adapter 27 is manufactured by injection-molding a resin,
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e.g.,nylon, polyethylene, polypropylene, polycarbonate,
polyolefin, acrylonitrile butadiene styrene.” A coloring
agent, e.g., carbon black, may be added in the resin.
[0060] Main body 36 integrally comprises detection
portion 186, and detection portion 186 comprises a pair
of protrusions 192, 193. Pair of protrusions 192, 193 is
positioned at top wall 163. Pair of protrusions 192, 193
extends from top wall 163 in a direction perpendicular to
top wall 163. Each of pair of protrusions 192, 193 has a
plate shape having a depth in depth direction 1033, a
height in height direction 1032, and a width in width di-
rection 1031, in which the height of each of pair of pro-
trusions 192, 193 is greater than the width of each of pair
of protrusions 192, 193, and the depth of each of pair of
protrusions 192, 193 is greater than the height of each
of pair of protrusions 192, 193. When adapter 27 is in-
serted into cartridge mounting portion 276 and mounted
to cartridge mounting portion 276, detection portion 186
is positioned in an optical path 236 of an optical sensor
235 provided in cartridge mounting portion 276, and
blocks light emitted from optical sensor 235. Optical path
236 is formed between a light emitting portion and a light
receiving portion of optical sensor 235. The light emitting
portion and the light receiving portion of optical sensor
235 faces each other. Because adapter 27 is formed of
opaque material, detection portion 186 blocks light, e.g.,
visible or infrared light, emitted from the light emitting
portion. For example, when detection portion 186 is po-
sitioned in optical path 236 of optical sensor 235, detec-
tion portion 186 prevents the light of optical sensor 235
from passing therethrough. Alternatively, adapter 27 may
comprise a reflective member, e.g., aluminum foil, posi-
tioned at detection portion 186, and when detection por-
tion 186 receives light emitted from optical sensor 235,
detection portion 186 reflects the light. Optical sensor
235 is electrically connected to a controller (not shown)
of recording apparatus 250. When the light emitted from
the light emitting portion is not blocked, the intensity of
the light reaching the light receiving portion is greater
than a threshold value. When detection portion 186
blocks the light emitted from the light emitting portion,
the intensity of the light reaching the light receiving por-
tion is less than the threshold value. When the intensity
of the light reaching the light receiving portion is less than
the threshold value, optical sensor 235 outputs a signal
tothe controller, and the controller determines that adapt-
er 27 is mounted to cartridge mounting portion 276. Pro-
trusion 192 and protrusion 193 are aligned in width di-
rection 1031, and a gap 194 is formed therebetween.
Top wall 163 has a slit 195 formed therethrough extend-
ing from opening 159 in depth direction 1033. Slit 195 is
continuous with gap 194.

[0061] Main body 36 comprises a bridge portion 189
positioned at front wall 162 and spanning cut-out 187 in
height direction 1032. Bridge portion 189 has a plate
shape having a depth in depth direction 1033, a height
in height direction 1032, and a width in width direction
1031, in which the width of bridge portion 189 is greater
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than the depth of bridge portion 189, and the height of
bridge portion 189 is greater than the width of bridge por-
tion 189. Bridge portion 189 divides cut-out 187 into two
openings 190, When bridge portion 189 is inserted into
cartridge mounting portion 276, bridge portion 189 pass-
es an optical path 231 of optical sensor 230, and blocks
light emitted from optical sensor 230. Optical path 231 is
formed between a light emitting portion and a light re-
ceiving portion of optical sensor 230. The light emitting
portion and the light receiving portion of optical sensor
230 faces each other. Because adapter 27 is formed of
opaque material, bridge portion 189 blocks light, e.g.,
visible or infrared light, emitted from the light emitting
portion. For example, when bridge portion 189 is posi-
tioned in optical path 231 of optical sensor 230, bridge
portion 189 prevents the light of optical sensor 230 from
passing therethrough. Alternatively, adapter 27 may
comprise a reflective member, e.g., aluminum foil, posi-
tioned at bridge portion 189, and when bridge portion 189
receives light emitted from optical sensor 230, bridge por-
tion 189 reflects the light. When the insertion of adapter
27 into the cartridge mounting portion 276 is completed,
the light emitting portion and the light receiving portion
of optical sensor 230 faces openings 190, respectively,
such that the light emitted from the light emitting portion
may reach the light receiving portion though openings
190. Optical sensor 230 is electrically connected to a
controller (not shown) of recording apparatus 230. When
the light emitted from the light emitting portion is not
blocked, the intensity of the light reaching the light re-
ceiving portion is greater than a threshold value. When
bridge portion 189 blocks the light emitted from the light
emitting portion, the intensity of the light reaching the
light receiving portion is less than the threshold value.
When the intensity of the light reaching the light receiving
portion is less than the threshold value, optical sensor
230 outputs a signal to the controller.

[0062] The depth of bridge portion 189 depends on the
characteristic of ink cartridge 25 which is to be used with
adapter 27, e.g., the color of or the initial amount of ink
stored in ink chamber 100 of ink cartridge 25 which is to
be used with adapter 27. In this embodiment, two types
of ink cartridge 25 are used. One type of ink cartridge 25
stores a relatively small initial amount of ink in ink cham-
ber 100, and another type of ink cartridge 25 stores a
relatively large initial amount of ink in ink chamber 100.
The depth of bridge portion 189 of adapter 27 to be used
with ink cartridge 25 storing the relatively large initial
amount of ink is greater than the depth of bridge portion
189 of adapter 27 to be used with ink cartridge 25 storing
the relatively small initial amount of ink. Alternatively, one
type of ink cartridge 25 stores a black ink in ink chamber
100, and another type of ink cartridge 25 stores a color
ink other than black in ink chamber 100. The depth of
bridge portion 189 of adapter 27 to be used with ink car-
tridge 25 storing the black ink is greater than the depth
of bridge portion 189 of adapter 27 to be used with ink
cartridge 25 storing the color ink.
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[0063] Front wall 162 has a circular opening 177
formed therethrough in depth direction 1033. Opening
177 is positioned adjacent to top wall 163. The space
defined by front wall 162, top wall 163, bottom wall 164,
left side wall 165, and right side wall 166 is opened to
the exterior of main body 36 via opening 177. Opening
177 is formed at a position corresponding to air commu-
nication portion 80. Referring to Fig. 5, cartridge mount-
ing portion 276 comprises a pushing portion 216, and the
diameter of opening 177 is great enough to allow pushing
portion 216 to be inserted through opening 177. When
adapter 27 is mounted to cartridge mounting portion 276,
a portion of pushing portion 216 is positioned within open-
ing 177. Then, when ink cartridge 25 is inserted into car-
tridge mounting portion 276, pushing portion 216 applies
aforcetorod 84, e.g., pushes, rod 84 toward ink chamber
100 to cause the valve mechanism of air communication
portion 80 to be opened.

[0064] Referring again to Fig. 4, front wall 162 has a
circular opening 178 formed therethrough in depth direc-
tion 1033. Opening 178 is positioned adjacent to bottom
wall 164. The space defined by front wall 162, top wall
163, bottom wall 164, left side wall 165, and right side
wall 166 is opened to the exterior of main body 36 via
opening 178. Opening 178 is formed at a position corre-
sponding to ink supply portion 90. The diameter of open-
ing 178 is great enough to allow ink supply portion 90 to
be inserted through opening 178. When adapter 27 and
ink cartridge 25 are mounted to cartridge mounting por-
tion 276, a portion of ink supply portion 90 is positioned
within opening 178, and a portion of ink pipe 285 is po-
sitioned within ink supply portion 90.

[0065] Operation portion 169 has a substantially rec-
tangular parallelepiped shape having a depth in depth
direction 1033, a height in height direction 1032, and a
width in width direction 1033, in which the depth of op-
eration portion 169 is greater than each of the height and
the width of operation portion 169. The width of operation
portion 169 is less than the width of main body 36. Op-
eration portion 169 extends from bottom wall 164 in a
direction away from main body 36. Operation portion 169
comprises an extending portion 171 and a grasp portion
170. Extending portion 171 has a first end connected to
main body 36 and a second end opposite the first end of
extending portion 171. Grasp portion 170 is connected
to the second end of extending portion 171. A user 170
may grasp grasp portion 170. Each of grasp portion 170
and extending portion 171 has a height in height direction
1032, and the height of grasp portion 170 is greater than
the height of extending portion 171. Each of grasp portion
170 and extending portion 171 has a top surface and a
bottom surface opposite bottom surface. When adapter
27 is mounted to cartridge mounting portion 276, the top
surface of each of grasp portion 170 and extending por-
tion 171 is positioned above the bottom surface of each
of grasp portion 170 and extending portion 171. The top
surface of grasp portion 170 is flush with the top surface
of extending portion 171, and the bottom surface of grasp
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portion 170 is offset from the bottom surface of extending
portion 171, such that the bottom surface of grasp portion
170 is connected to the bottom surface of extending por-
tion via a connecting surface 173 extending in height di-
rection 1032. In another embodiment, operation portion
169 may not be connected to bottom wall 164, but may
be connected to top wall 163, left side face 165, or right
side wall 166.

[0066] Referring to Figs. 5-13, cartridge mounting por-
tion 276 according to an embodiment of the invention is
depicted. Cartridge mounting portion 276 comprises at
least one case 280, e.g., four cases 280 corresponding
to four ink cartridges 25, respectively. Case 280 compris-
es a main body 281 and a lock lever 283. Main body 281
has an accommodating chamber 282 formed therein. Ac-
commodating chamber 282 is configured to receive and
accommodate ink cartridge 25 and adapter 27. Case 280
has an opening 284 formed therethrough and a end wall
286 positioned opposite opening 284. Adapter 27 is in-
serted into accommodating chamber 282 via opening
284 to be positioned to contact end wall 286 with front
wall 162 facing end wall 286, and then ink cartridge 25
is inserted into accommodating chamber 282 via opening
284 such that front portion 28 of ink cartridge 25 is posi-
tioned in main body 36 of adapter 27.

[0067] Case 280 comprises optical sensor 230 and op-
tical sensor 235, e.g., photo interrupters. Optical sensor
230 is positioned at end wall 286 of case 280. Case 280
comprises a top wall 287 and a bottom wall 288 opposite
top wall 287, and optical sensor 235 is positioned at top
wall 287 adjacent to end wall 286. Each of optical sensor
230 and optical sensor 235 comprises a light emitting
portion and a light receiving portion. Each of optical sen-
sor 230 and optical sensor 235 is connected to a control-
ler (not shown) of recording apparatus 250, and is con-
figured not to output an electric signal to the controller
when the light receiving portion receives light having in-
tensity of equal to or greater than a threshold value, but
to output the electric signal to the controller when the
light receiving portion receives light having intensity of
less than the threshold value. Optical path 231 is formed
between the light emitting portion and the light receiving
portion of optical sensor 230. The light emitting portion
and the light receiving portion of optical sensor 230 is
aligned in a direction perpendicular to the paper plane of
Fig. 5, and the light emitting portion and the light receiving
portion of optical sensor 230 face each other. Similarly,
optical path 236 is formed between the light emitting por-
tion and the light receiving portion of optical sensor 235.
The light emitting portion and the light receiving portion
of optical sensor 235 is aligned in a direction perpendic-
ular to the paper plane of Fig. 5, and the light emitting
portion and the light receiving portion of optical sensor
235 faces each other.

[0068] When bridge portion 189 or indication portion
72 is positioned in optical path 231, the light emitted from
the light emitting portion of optical sensor 230 is blocked,
and the light receiving portion of optical sensor 230 re-
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ceives light having intensity of less than the threshold
value, e.g., zero intensity. Similarly, when detection por-
tion 186 is positioned in optical path 236, the light emitted
from the light emitting portion of optical sensor 235 is
blocked, and the light receiving portion of optical sensor
235receives light having intensity of less than the thresh-
old value, e.g., zero intensity.

[0069] Case 280 comprises ink pipe 285 extending
from end wall 286 toward opening 284 in a direction op-
posite insertion direction 30. Ink pipe 285 penetrates
through end wall 286, and an end of ink pipe 285 is ex-
posed to the exterior of main body 281. Tube 278 is con-
nected to the end of ink pipe 285. When ink cartridge 25
is accommodated in accommodating chamber 282, ink
pipe 285 enters ink supply portion 90, such that the valve
mechanism of ink supply portion 90 is opened by ink pipe
285. When the valve mechanism of ink supply portion 90
is opened by ink pipe 285, ink chamber 100 is brought
into fluid communication with ink pipe 285, and ink is
allowed to be supplied from ink chamber 100 to recording
head 272 via opening 91, ink pipe 285, and tube 278.
[0070] Case 280 comprises a pushing portion 216 ex-
tending from end wall 286 toward opening 284 in a di-
rection opposite insertion direction 30. When adapter 27
is inserted into accommodating chamber 282, pushing
portion 216 is inserted through opening 177. Then, when
ink cartridge 25 is inserted into accommodating chamber
282, pushing portion 216 applies a force to rod 84, e.g.,
pushes rod 84 toward ink chamber 100 to cause the valve
mechanism of air communication portion 80 to be
opened.

[0071] Lock lever 283 is configured to be selectively
opened and closed to selectively cover and uncover
opening 284. When adapter 27 and ink cartridge 25 are
accommodated in accommodating chamber 282, and
lock lever 283 is closed, adapter 27 and ink cartridge 25
are securely retained in accommodating chamber 282
by lock lever 283. Case 280 comprises a shaft 290 po-
sitioned directly above opening 284, and a first end of
lock lever 283 is coupled to shaft 290, such that lock lever
283 pivots about shaft 290. Lock lever 283 has an inner
surface 296 and an outer surface 297 opposite inner sur-
face 296. When lock lever 283 covers opening 284, inner
surface 296 faces accommodating chamber 282. Lock
lever 283 comprises an operation portion 293, and a claw
294. Claw 294 is positioned at inner surface 296 and at
a second end of lock lever 283 opposite the first end of
lock lever 283. Operation portion 293 is positioned at
outer surface 297 adjacent to the second end of lock
lever 283. Lock lever 290 has an opening 295 extending
from inner surface 296 to outer surface 297 and posi-
tioned adjacent to the second end of lock lever 283. Case
280 has a groove 299 formed therein at a position below
opening 284, and groove 299 is configured to engage
claw 294.

[0072] Referring to Figs. 6-13, adapter 27 and ink car-
tridge 25 are inserted into accommodating chamber 282
and mounted to case 280 in the following manner.
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[0073] When a user intends to insert adapter 27 into
accommodating chamber 282, the user grasps grasp
portion 170 as shown in Fig. 6, and inserts adapter 27
into accommodating chamber 282 from front wall 162-
side via opening 284 toward end wall 286. Bridge portion
189 first enters optical path 231 of optical sensor 230,
and then when adapter 27 is further inserted, detection
portion 186 enters optical path 236 of optical sensor 235.
If adapter 27 is the one used with ink tank 25 storing the
relatively large initial amount of ink or storing the black
ink, the depth of bridge portion 189 is great enough such
that bridge portion 189 is still positioned in optical path
231 of optical sensor 230 when detection portion 186
initially enters optical path 236 of optical sensor 235. On
the contrary, if adapter 27 is the one used with ink tank
25 storing the relatively small initial amount of ink or stor-
ing the color ink, the depth of bridge portion 189 is short
such that bridge portion 189 has passed optical path 231
of optical sensor 230 and is not positioned in optical path
231 of optical sensor 230 when detection portion 186
initially enters optical path 236 of optical sensor 235. The
controller determines which type of ink tank 25 is to be
mounted based on the output of optical sensor 230 when
detection portion 186 initially enters optical path 236 of
optical sensor 235. When adapter 27 is further inserted,
adapter 27 contacts end wall 286 as shown in Fig. 7,
which completes the insertion of adapter 27. When
adapter 27 contacts end wall 286, detection portion 186
is positioned in optical path 236 of optical sensor 235,
optical path 231 of optical sensor 230 is positioned
through openings 190, and a portion of pushing portion
216 is positioned within opening 177 as shown in Fig. 7.
Moreover, when adapter 27 contacts end wall 286, op-
eration member 169 extends from bottom wall 164 of
main body 36 to opening 284, such that grasp portion
170 is positioned outside accommodating chamber 282,
and connecting surface 173 contacts an end surface 289
of bottom wall 288 positioned opposite end wall 286. The
controller determines whether adapter 27 is mounted in
case 280 based on the output of optical sensor 235.
[0074] When auserintends to remove adapter 27 from
case 280 before inserting ink cartridge 25 into accom-
modating chamber 282, the user grasps grasp portion
170 as shownin Fig. 8, and pulls adapter 27 in a direction
opposite to insertion direction 30.

[0075] After the insertion of adapter 27 into accommo-
dating chamber 282 is completed, ink cartridge 25 is in-
serted into accommodating chamber 282 from front outer
face 41-side via opening 284 toward end wall 286 while
bottom outer surface 44 sliding on the top surface of ex-
tending portion 171 as shown in Fig. 9, and then front
portion 28 of ink cartridge 25 is inserted into the space
of main body 36 of adapter 27 via opening 159 of main
body 36 of adapter 27.

[0076] During the insertion of ink cartridge 25, protru-
sion 145 is inserted into gap 194 and slit 195. Pushing
portion 216 then applies a force to rod 84, e.g., contacts
and pushes rod 84 toward ink chamber 100 to cause the
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valve mechanism of air communication portion 80 to be
opened. Ink chamber 100 is brought into fluid communi-
cation with the atmosphere via opening 81, and air is
drawn into ink chamber 100 via air communication por-
tion 80. Ink supply portion 90 then enters opening 178,
and ink pipe 285 enters ink supply portion 90, such that
the valve mechanism of ink supply portion 90 is opened
by ink pipe 285. Ink chamber 100 is brought into fluid
communication with ink pipe 285, and ink is allowed to
be supplied from ink chamber 100 to recording head 272
via opening 91, ink pipe 285, and flexible tube 278. When
ink cartridge 25 is inserted to the end, detection portion
140 is exposed to the exterior of main body 36 of adapter
27 via openings 190, and detection portion 140 is posi-
tioned in optical path 231 of optical sensor 230 as shown
in Fig. 10. When indication portion 72 is positioned in
optical path 231, the controller of recording apparatus
250 determines that ink chamber 100 has a sufficient
amount of ink therein, and when indication portion 72 is
not positioned in optical path 231, the controller deter-
mines that ink chamber 100 does not have a sufficient
amount of ink therein, based on the output from optical
sensor 230.

[0077] Subsequently, lock lever 283 pivots toward
opening 284 by a user pushing operation portion 293.
When the second end of lock lever 283 moves toward
groove 299 and claw 294 engages groove 299, lock lever
283 is closed and secured to main body 281 as shown
in Fig. 11. After lock lever 283 is closed, rear outer face
42 of ink cartridge 25 contacts inner surface 296 of lock
lever 283, and therefore ink cartridge 25 is securely re-
tained in case 280. Grasp portion 170 is positioned in
opening 295 of lock lever 283.

[0078] When ink cartridge 25 is removed from case
280, a user disengages claw 294 from groove 299, and
causes lock lever 283 to pivot upward. The user grasps
grasp portion 170 as shown in Fig. 12, and pulls adapter
27 in a direction opposite to insertion direction 30. Be-
cause front portion 28 of ink cartridge 25 is accommo-
dated in the space of main body 36 of adapter 27, ink
cartridge 25 moves toward opening 284 together with
adapter 27 as shown in Fig. 13. Therefore, the user can
readily remove ink cartridge 25 from case 280.

[0079] Because the information about the characteris-
ticof ink cartridge 25 is carried by adapter 27 as the depth
of bridge portion 189, a common ink cartridge 25 can be
used regardless of the characteristic of ink cartridge 25.
When ink cartridge 25 is used up, and if a user wishes
to use a new ink cartridges 25 having the same charac-
teristic as the used ink cartridge 25, the user does not
have to purchase a new adapter 27. The user only has
to purchase a new ink cartridge 25, and the user can use
the new ink cartridge 25 with adapter 27 which the user
has already had.

[0080] Because the space, openings 177, 178 are
formed in main body 36 of adapter 27, ink cartridge 25
can be mounted to case 280 after adapter 27 is mounted
to case 280. Moreover, ink cartridge 25 moves toward
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opening 284 together with adapter 27 when a user grasps
grasp portion 170 and pulls adapter 27. Therefore, the
user can readily remove ink cartridge 25 from case 280.
[0081] Referring to Figs. 14 and 15, an adapter 107
according to another embodiment of the invention is de-
picted. The difference between adapter 27 and adapter
107 is that adapter 107 comprises coil springs 109, 110.
Coil springs 109, 110 are positioned at an outer surface
of front wall 162 and extends from front wall 162 away
from front wall 162 in depth direction 1033. Front wall
162 has a spring receiving chamber 112 formed therein
at a position between top wall 163 and opening 177.
Spring receiving chamber 112 is a cylindrical chamber
extending from the outer surface of front wall 162 into
front wall 162. Similarly, front wall 162 has a spring re-
ceiving chamber 113 formed therein at a position be-
tween bottom wall 164 and opening 178. Spring receiving
chamber 113 is a cylindrical chamber extending from the
outer surface of front wall 162 into front wall 162. An end
of coil spring 109 is supported at the bottom of spring
receiving chamber 112, and an end of coil spring 110 is
supported at the bottom of spring receiving chamber 113.
Coil springs 105, 106 may be replaced with leaf springs
or rubber springs.

[0082] Referring to Figs. 16-18, adapter 107 and ink
cartridge 25 are inserted into accommodating chamber
282 and mounted to case 280 in the following manner.
[0083] When adapter 107 is inserted into accommo-
dating chamber 282 from front wall 162-side via opening
284 toward end wall 286, front wall 162 faces end wall
286, and coil springs 109, 110 are positioned between
front wall 162 and end wall 286 with ends of coils springs
109, 110 contacting end wall 286.

[0084] Subsequently, ink cartridge 25 is inserted into
accommodating chamber 282 as shown in Fig. 16. Sub-
sequently, lock lever 283 pivots toward opening 284, and
inner surface 296 of lock lever 283 contacts rear outer
face 42 of ink cartridge 25 as shown in Fig. 17. A user
may push operation portion 293 to cause lock lever 283
to pivot. When lock lever 283 further pivots, lock lever
283 pushes ink cartridge 25 against biasing forces of coil
springs 109, 110, respectively, while coil springs 109,
110 contract, respectively.

[0085] During the insertion of ink cartridge 25, bridge
portion 189 enters optical path 231 of optical sensor 230,
and detection portion 186 enters optical path 236 of op-
tical sensor 235. Pushing portion 216 applies a force to
rod 84, e.g., contacts and pushes rod 84 toward ink cham-
ber 100 to cause the valve mechanism of air communi-
cation portion 80 to be opened. Ink chamber 100 is
brought into fluid communication with the atmosphere
via opening 81. Ink pipe 285 then enters ink supply por-
tion 90, such that the valve mechanism of ink supply por-
tion 90 is opened by ink pipe 285. Ink chamber 100 is
brought into fluid communication with ink pipe 285, and
ink is allowed to be supplied from ink chamber 100 to
recording head 272 via opening 91, ink pipe 285, and
tube 278. When ink tank 25 is inserted to the end, detec-
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tion portion 140 is exposed to the exterior of adapter 27
via openings 190, and detection portion 140 is positioned
in optical path 231 of optical sensor 230.

[0086] When the second end of lock lever 283 moves
toward groove 299 and claw 294 engages groove 299,
lock lever 283 is closed and secured to main body 281
as shown in Fig. 18. After lock lever 283 is closed, ink
cartridge 25 receives the biasing forces of coil springs
109, 110 toward opening 284 such that rear outer face
42 contact inner surface 296 of lock lever 283, and there-
fore ink cartridge 25 is securely retained in case 280.
[0087] When ink cartridge 25 is removed from case
280, claw 294 disengages from groove 299, and lock
lever 283 pivots upward. When this occurs, coil springs
109, 110 expand, respectively, and adapter 107 and ink
cartridge 25 are pushed toward opening 284 by the bi-
asing forces of coil springs 109, 110, and ink cartridge
25 is partially positioned outside case 280. Therefore, a
user can readily remove adapter 107 and ink cartridge 25.
[0088] In the embodiments described above, adapter
27 or 107 is first inserted into accommodating chamber
282, and then ink cartridge 25 is inserted into accommo-
dating chamber 282. Nevertheless, adapter 27 or 107
and ink cartridge 25 may be inserted into accommodating
chamber 282 at the same time.

[0089] In another embodiment, detection portion 186
of adapter 27 or 107 may have a plurality of slits formed
therein, and the plurality of slits may extend in height
direction 1032. The number of the plurality of slits may
depend on the characteristic of ink cartridge 25. The plu-
rality of slits may allow light to pass therethrough. The
controller may determine what kind of ink cartridge 25 is
to be mounted by counting the number of the plurality of
slits of detection portion 186 of adapter 27 or 107.
[0090] In another embodiment, an adapter may not
comprise an operation member.

[0091] While the invention has been described in con-
nection with exemplary embodiments, it will be under-
stood by those skilled in the art that other variations and
modifications of the exemplary embodiments described
above may be made without departing from the scope of
the invention. Other embodiments will be apparent to
those skilled in the art from a consideration of the spec-
ification or practice of the invention disclosed herein. It
is intended that the specification and the described ex-
amples are considered merely as exemplary of the in-
vention, with the true scope of the invention being indi-
cated by the flowing claims.

[0092] Disclosed is an adapter (27, 107) for an ink car-
tridge (25) which is configured to be removably mounted
to a cartridge mounting portion (276) of a recording ap-
paratus (250), comprising:

a main body (36); and

a particular portion (189) positioned at the main body
(36), wherein the particular portion (189) has infor-
mation about the ink cartridge (25) which is to be
used with the adapter (27, 107) in the cartridge
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mounting portion (276), and the particular portion
(189) is configured to block light emitted from a par-
ticular optical sensor (230) of the cartridge mounting
portion (276) when the adapter (27, 107) is inserted
into the cartridge mounting portion (276),

wherein the adapter (27, 107) and the ink cartridge
are (25) separate members.

[0093] Disclosedis this adapter (27, 107), further com-
prising an operation portion (169) extending from the
main body (36) in a particular direction.

[0094] Disclosed is this adapter (107), wherein the
main body (36) comprises a front wall (162), the adapter
(107) further comprises a resilient member (109, 110)
extending from the front wall (162), and the cartridge
mounting portion (276) comprises an end wall (286),
wherein when the adapter (107) is mounted to the car-
tridge mounting portion (276), the front wall (162) faces
the end wall (286), and the resilient member (109, 110)
is positioned between the front wall (162) and the end
wall (286).

[0095] Disclosed is this adapter (27, 107), wherein the
main body (36) comprises a front wall (162) having a
particular opening (178) formed therethrough, the ink car-
tridge (25) comprises an ink chamber (100) configured
to store ink therein, a front outer face (41), and an ink
supply portion (90) extending from the front outer face
(41), and the cartridge mounting portion (276) comprises
an ink pipe (285), wherein when the adapter (27, 107)
and the ink cartridge (25) are mounted to the cartridge
mounting portion (276), a portion of the ink supply portion
(90) is positioned within the particular opening (178) and
a portion of the ink pipe (285) is positioned within ink
supply portion (90), such that ink is supplied from the ink
chamber (100) to the ink pipe (285) via the ink supply
portion (90).

[0096] Disclosed is this adapter (27, 107), wherein the
frontwall (162) further has a further opening (177) formed
therethrough, the ink cartridge (25) further comprises an
air communication portion (80) extending from the front
outer face (41), and the cartridge mounting portion (276)
comprise a pushing portion (216), wherein when the
adapter (27, 107) and the ink chamber (25) are mounted
to the cartridge mounting portion (276), a portion of the
pushing portion (216) is positioned within the further
opening (177) and the pushing portion (216) contacts the
air communication portion (80), such that air is drawn
into the ink chamber (100) via the air communication por-
tion (80).

[0097] Disclosed is this adapter (27, 107), wherein the
main body (36) further comprises a top wall (163), a bot-
tom wall (164) opposite the top wall (163), a left side wall
(165), and a right side wall (166) opposite the left side
wall (165), each of the top wall (163) and the bottom wall
(164) is connected to the front wall (162), and each of
the left side wall (165) and the right side wall (166) is
connected to the front wall (162), the top wall (163), and
the bottom wall (164), the main body (36) has an opening
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(159) formed opposite the front wall (162), and the open-
ing (159) is defined by ends of the top wall (163), the
bottom wall (164), the left side wall (165), and the right
side wall (166), the front wall (162), top wall (163), the
bottom wall (164), the left side wall (165), and the right
side wall (166) define a space therein, and the space is
opened to an exterior of the main body (36) via the open-
ing (159), wherein when the adapter (27, 107) and the
ink cartridge (25) are mounted to the cartridge mounting
portion (276), at least a portion of the ink cartridge (25)
is accommodated in the space.

[0098] Disclosedis this adapter (27, 107), further com-
prises a further portion (186) positioned at the main body
(36), and the cartridge mounting portion (276) further
comprise a further optical sensor (235), wherein the fur-
ther portion (186) is configured to block light emitted from
the further optical sensor (235) when the adapter (27,
107) is mounted to the cartridge mounting portion (276).
[0099] Disclosed is this adapter (27, 107), wherein the
ink cartridge (25) further comprises a movable member
(70) positioned within the ink chamber (100), and the
movable member (70) is configured to move within the
ink chamber (100) based on an amount of ink stored in
the ink chamber (100), such that a portion (72) of the
movable member (70) is positioned in a first position
when the ink chamber (100) has a predetermined amount
ofink therein, and the portion (72) of the movable member
(70) is positioned in a second position which is different
from the first position when the ink chamber (100) does
not have the predetermined amount ofink therein, where-
in the portion (72) of the movable member (70) is config-
ured to block the light emitted from the particular optical
sensor (230) when the ink cartridge (25) is mounted to
the cartridge mounting portion (276) and when the portion
(72) of the movable member (70) is positioned in the first
position.

[0100] Disclosed is this adapter (27, 107), wherein the
adapter (27, 107) is configured to be inserted into the
cartridge mounting portion (276) in an insertion direction,
and the particular portion (189) has a dimension in the
insertion direction, wherein the dimension of the partic-
ular portion (189) depends on a characteristic of the ink
cartridge 25 which is to be used with the adapter (27,
107).

[0101] Disclosed is this adapter (27, 107) for an ink
cartridge (25) which is configured to be removably mount-
ed to a cartridge mounting portion (276) of a recording
apparatus (250), comprising:

a main body (36); and

a particular portion (189) positioned at the main body
(36), wherein the particular portion (189) is config-
ured to block light emitted from a particular optical
sensor (230) of the cartridge mounting portion (276)
when the adapter (27, 107) is inserted into the car-
tridge mounting portion (276),

wherein the adapter (27, 107) and the ink cartridge
are (25) separate members.
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Claims

1. An adapter (27,107) for an ink cartridge (25), the
adapter being configured to be removably mounted
to a cartridge mounting portion (276) of a recording
apparatus (250), comprising:

a detection portion (189) positioned at the adapt-
er, wherein the detection portion (189) is config-
ured to block light emitted from an optical sensor
(230) of the cartridge mounting portion (276)
when the adapter (27,107) is inserted into the
cartridge mounting portion (276), and to provide
information to the recording apparatus, wherein
the adapter (27, 107) and the ink cartridge (25)
are separate members.

2. The adapter (27, 107) according to claim 1, compris-
ing a main body (36), wherein the detection portion
(189) is positioned at the main body (36).

3. Theadapteraccordingtoanyofclaims1to2 ,where-
in the information relates to the color or the initial
amount of ink stored in the ink cartridge (25).

4. The adapter according to any of claims 1 to 3, where-
in the adapter comprises a further detection portion
(186) which is configured to block light emitted from
a further optical sensor (235) of the cartridge mount-
ing portion (276), when the adapter is inserted into
the cartridge mounting portion (276).

5. Theadapteraccordingto any of claims 1to 4, where-
in

the adapter (27, 107) comprises a front wall
(162) with respect to an insertion direction,

the adapter (27, 107) has a first opening (159)
formed opposite of the front wall (162) and

the front wall (162) has a second opening (178)
formed therethrough,

such that the ink cartridge (25) can be inserted
into an accommodating chamber (282) of the
cartridge mounting portion (276) after the inser-
tion of the adapter (27, 107) into the accommo-
dating chamber (282) of the cartridge mounting
portion (276) is completed.

6. Theadapteraccordingto any of claims 1to 5, where-
in the adapter (27, 107) is formed of an opaque ma-
terial.

7. A system, comprising

an adapter (27,107) according to any of claims
1to0 6, and

a recording apparatus (250), the recording ap-
paratus (250) comprising a cartridge mounting
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portion (276), the cartridge mounting portion
(276) comprising an optical sensor (230),
wherein the recording apparatus (250) is con-
figured to obtain information from the detection
portion (189) with the optical sensor (230).

8. The system of claim 7, wherein the adapter further

comprises the further detection portion (186) posi-
tioned at the adapter (27, 107), and

the cartridge mounting portion (276) further
comprises a further optical sensor (235),
wherein the further detection portion (186) is
configured to block light emitted from the further
optical sensor (235) when the adapter (27, 107)
is mounted to the cartridge mounting portion
(276) and

wherein the recording apparatus (250) is con-
figured to obtain information from the detection
portions (186, 189) with the optical sensors (230,
235).

9. A system, comprising

an adapter (27, 107) according to any of claims
1to 6, and

an ink cartridge (25) configured to be removably
mounted to a cartridge mounting portion (276)
of a recording apparatus (250), wherein

the ink cartridge (25) comprises a yet further de-
tection portion (140) configured to block light
emitted from a light emitting portion of the optical
sensor (230),

the adapter (27, 107) has a cut-out (187) formed
through the frontwall (162), a left side wall (165),
and a right side wall (166), and

when the ink cartridge (25) is accommodated in
the adapter (27, 107), the yet further detection
portion (140) is exposed to the exterior of the
adapter (27,107) via the cut-out (187).

10. The system according to claim 9, wherein

the ink cartridge (25) comprises an ink supply
portion (90), and

when the adapter (27, 107) and the ink cartridge
(25) are mounted to a cartridge mounting portion
(276), a portion of the ink supply portion (90) is
positioned within the second opening (178).

11. The system according to any of claims 9 to 10,

wherein

the adapter (27,107) comprises the front wall
(162) with respect to the insertion direction,
the adapter (27,107) has the first opening (159)
formed opposite of the front wall (162),

the front wall has the second opening (178)
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12,

13.

14.

15.

16.

26

formed therethrough

such that the ink cartridge (25) can be inserted
into an accommodating chamber (282) of the
cartridge mounting portion (276) after the inser-
tion of the adapter (27,107) into the accommo-
dating chamber (282) of the cartridge mounting
portion (276) is completed.

The system according to any of claims 9 to 11, com-
prising a grasp portion (170) configured to enable
the ink cartridge (25) to be removed from the car-
tridge mounting portion (276) together with the
adapter (27,107).

The system according to any of claims 9 to 12,
wherein

the adapter (27,107) is formed of an opaque ma-
terial and

the ink cartridge (25) comprises a frame (50)
formed of a translucent resin material.

Use of an adapter (27,107) according to any of claims
1to 6 in arecording apparatus (250) in order to block
light emitted from an optical sensor (230) of the car-
tridge mounting portion (276) of the recording appa-
ratus (250) by the detection portion (140).

Use of the adapter (27, 107) according to claim 14,
wherein the adapter (27,107) is further used to ac-
commodate an ink cartridge (25) for providing ink to
the recording apparatus (250).

Use of the adapter (27,107) according to claim 15,
wherein the adapter (27, 107) is used to accommo-
date the ink cartridge (25) such that the ink cartridge
(25) is inserted into an accommodating chamber
(282) of the cartridge mounting portion (276) after
the insertion of the adapter (27, 107) into the accom-
modating chamber (282) of the cartridge mounting
portion (276) is completed.
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