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Description
[Technical Field]

[0001] The present disclosure relates to a system in-
cluding a printing-fluid cartridge and a printing-fluid con-
suming device on which the printing-fluid cartridge is
mountable.

[Background Art]

[0002] Conventionally, there have been known inkjet
recording apparatuses configured to record images on
recording mediums by ejecting ink stored inink cartridges
through nozzles. For example, Japanese Patent Appli-
cation Publication No. 2013-129178 discloses an ink car-
tridge including an IC board and an ink supply portion.
The IC board is disposed at an upper surface of the ink
cartridge. The ink supply portion is provided at a front
surface of the ink cartridge. In a state where this ink car-
tridge is attached to a case of a printer, electrodes on the
IC board are in contact with contacts provided atthe case,
and the ink supply portion is connected to an ink needle
provided at the case.

[0003] Averysimilar printing fluid cartridge is disclosed
by EP 2 607 088 A2, which shows the same drawbacks
as the ink cartridge of the above-mentioned Japanese
patent application, publication Nr. 2013129178.

[Citation List]
[Patent Literature]
[0004]

[PTL 1] Japanese Patent Application Publication No.
2013-129178
[PTL 2] European Patent Application Publication No.
2 607 088 A2

[Summary of Invention]
[Technical Problem]

[0005] In case this printer is accidentally dropped onto
a floor, the impact of the dropping may be imparted on
the ink cartridge mounted in the printer. Due to the impact,
the ink supply portion may be damaged and broken, and
the electrodes of the IC board may be scratched or dam-
aged. Further, if the ink supply portion comes off the ink
needle due to the falling impact, ink stored in the ink car-
tridge may be scattered, resulting in contamination of the
electrodes of the IC board.

[0006] The impact from the fall imparted onto the
mounted ink cartridge may be mitigated by guide plates
provided in an internal space of the case of the printer.
The guide plates partition the internal space of the case
into a plurality of spaces each configured to accommo-
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date the ink cartridge therein. However, conflicting rela-
tionship is found between improvement in rigidity of the
case and operability of the ink cartridge at the time of
insertion and removal. Specifically, an increase in dimen-
sion of the guide plates in an insertion direction of the ink
cartridge can enhance rigidity of the case, but makes it
difficult for a user to hold the side walls of the ink cartridge
by fingers, thereby making user’s insertion and removal
of the ink cartridge difficult to perform. To the contrary, a
decrease in dimension of the guide plates in the insertion
direction of the ink cartridge can facilitate the user’s in-
sertion and removal of the ink cartridge relative to the
case, but may lower rigidity of the case. As a result, the
ink cartridge mounted in the case is susceptible to dam-
ages attributed to the impact from the fall of the printer.

Solution to Problem

[0007] In view of the foregoing, it is an object of the
present disclosure to provide a system including a print-
ing-fluid cartridge and a printing-fluid consuming device
that can prevent the supply portion and the electrical in-
terface from being damaged when the system is acci-
dentally dropped onto a floor and yet can also ensure
improved operability in insertion and removal of the print-
ing-fluid cartridge relative to the printing-fluid consuming
device.

(1) In order to attain above and other object, accord-
ing to one aspect, the disclosure provides a system
including: a printing-fluid cartridge; and a printing-
fluid consuming device. The printing-fluid consuming
device includes: a cartridge attachment section; and
an electrical contact. The printing-fluid cartridge is
attachable to the cartridge attachment section by in-
sertion of the printing-fluid cartridge in an insertion
direction. The electrical contact is provided at the
cartridge attachment section. The printing-fluid car-
tridge includes: a cartridge body; a supply portion;
and an electrical interface. The cartridge body has
a storage chamber configured to store printing fluid.
The cartridge body has a lower end portion and an
upper surface. The supply portion is disposed at the
lower end portion and configured to supply the print-
ing-fluid stored in the storage chamber. The electri-
cal interface is disposed at the upper surface and
positioned upstream relative to the supply portion in
the insertion direction. The electrical interface is con-
figured to be in contact with the electrical contact by
the insertion. The printing-fluid consuming device
further includes: a printing-fluid consuming portion;
a supply tube; and a plate. The supply tube is pro-
vided at the cartridge attachment section. The supply
tube is connectable to the supply portion to allow the
printing fluid stored in the storage chamber to flow
therethrough toward the printing-fluid consuming
portion. The plate is provided at the cartridge attach-
ment section. The plate faces the printing-fluid car-
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tridge in a widthwise direction perpendicular to both
of the insertion direction and an up-down direction
in an attached state of the printing-fluid cartridge
where the supply portion and the supply tube are
connected together. The plate has: a main part ex-
tending over an entire length of an inside of the car-
tridge attachment section in the up-down direction,
the main part having a lower end portion and an up-
per end portion; a lower protruding part protruding
from the lower end portion of the main part in an
opposite direction opposite to the insertion direction;
and an upper protruding part protruding from the up-
per end portion of the main part in the opposite di-
rection, the upper protruding part being spaced away
from the lower protruding part to provide a gap be-
tween the lower protruding part and the upper pro-
truding part in the up-down direction. The main part
of the plate and the supply portion are at least partly
overlapped with each other when viewed in the
widthwise direction in the attached state of the print-
ing-fluid cartridge. The upper protruding part has a
first region whose distance from an upstream end of
the supply tube in the insertion direction is equal to
a distance of the electrical interface from the up-
stream end of the supply tube in the insertion direc-
tion. The upper protruding part further has a second
region positioned upstream relative to the first region
in the insertion direction. A length of the gap between
the lower protruding part and the first region of the
upper protruding part being smaller than a length of
the gap between the lower protruding part and the
second region of the upper protruding part.

[0008] According to the above-described configura-
tion, the supply portion is disposed at the lower end por-
tion of the cartridge body, the electrical interface is dis-
posed at the upper surface of the cartridge body, and the
electrical interface is disposed upstream of the supply
portion in the insertion direction. A path of a relatively
large length is provided from the supply portion to the
electrical interface to avoid adhesion of scattered printing
fluid onto the electrical interface.

[0009] In addition, the plate has: the main part, at least
part of which is overlapped with at least part of the supply
portion of the attached cartridge when viewed in the
widthwise direction; and the lower protruding part and
the upper protruding part protruding from the lower and
upper end portions of the main part, respectively, in the
opposite direction such that a gap is formed between the
lower protruding part and the upper protruding part in the
up-down direction. The upper protruding part has: the
first region whose distance from the upstream end of the
supply tube in the insertion direction is equal to the dis-
tance of the electrical interface of the attached cartridge
from the upstream end of the supply tube in the insertion
direction; and the second region disposed upstream of
the first region in the insertion direction. The main part
extends over the entire length of the inside of the cartridge
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attachment section in the up-down direction. The lower
protruding part and the upper protruding part have such
sizes in the up-down direction that the length of the gap
between the lower protruding part and the upper protrud-
ing part at the first region is smaller than that of the gap
between the lower protruding part and the upper protrud-
ing part at the second region. With this configuration, the
supply portion and the electrical interface can be protect-
ed against impacting force due to falling of the system,
and also user’s operability for inserting and removing the
printing-fluid cartridge can be ensured.

[0010] (2) Itis preferable that in the attached state of
the printing-fluid cartridge, the supply tube and the supply
portion are connected together at a connecting position
in the insertion direction, and that the main part of the
plate is overlapped with the connecting position when
viewed in the widthwise direction in the attached state of
the printing-fluid cartridge.

[0011] According to the above-described configura-
tion, the main part of the plate can ensure protection of
the connecting position between the supply tube and the
supply portion.

[0012] (3) Itis preferable that in the attached state of
the printing-fluid cartridge, the electrical interface is in
contact with the electrical contact at a contact position,
and that in the attached state of the printing-fluid car-
tridge, a distance of a portion in the first region of the
upper protruding part from the upstream end of the supply
tube in the insertion direction is equal to a distance of the
contact position from the upstream end of the supply tube
in the insertion direction.

[0013] According to the above-described configura-
tion, the upper protruding part of the plate can ensure
protection of the contact position between the electrical
interface and the electrical contact.

[0014] (4) Itis preferable that in the attached state of
the printing-fluid cartridge, the upper protruding part of
the plate further has a third region positioned down-
streamrelative to the firstregion in the insertion direction,
the length of the gap between the lower protruding part
and the first region of the upper protruding part being
greater than a length of the gap between the lower pro-
truding part and the third region of the upper protruding
part.

[0015] With this configuration, the printing-fluid car-
tridge can be easily attached to and detached from the
cartridge attachment section.

[0016] (5) It is preferable that a plurality of the plates
are provided in the cartridge attachment section so as to
be arrayed in the widthwise direction with a space being
formed between neighboring plates, the printing-fluid
cartridge being attached to the cartridge attachment sec-
tion at a position between the neighboring plates.
[0017] Because the cartridge attachment section is
partitioned by the plurality of plates, the plates can sup-
press the electrical interface of the printing-fluid cartridge
from being contaminated by printing-liquid leaking out of
a neighboring cartridge.
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[0018] (6) Itis preferable that the cartridge body has a
portion positioned upward relative to the supply portion
and downstream relative to a downstream end of the sup-
ply portion in the insertion direction.

[0019] If the printing-fluid cartridge were dropped,
printing-fluid may leak from the supply portion. If this is
the case, the portion of the cartridge body that is upward
relative to the supply portion and downstream relative to
the downstream end of the supply portion in the insertion
direction can receive the printing fluid leaking from the
supply portion. Therefore, the electrical interface of the
printing-fluid cartridge can be suppressed from being
contaminated by the printing fluid.

[0020] (7) Itis preferable that the cartridge attachment
section has an upstream end in the insertion direction
formed with an insertion opening, that the printing-fluid
consuming device further includes a cover configured to
open and close the insertion opening, and that the cover
is closed in the attached state of the printing-fluid car-
tridge.

[0021] Even when the system is accidentally dropped
onto the floor, the closed cover can prevent the printing-
fluid cartridge from being detached from the cartridge
attachment section.

[0022] (8)Itis preferable thatthe printing-fluid consum-
ing device further includes a lock portion provided at the
cartridge attachment section, and that the cartridge body
has a lock surface disposed at the upper surface, the
lock surface being positioned upstream relative to the
electrical interface in the insertion direction, the lock sur-
face being configured to engage with the lock portion.
[0023] Even when the system is accidentally dropped
onto the floor, the engagement between the lock surface
and the lock portion can prevent the printing-fluid car-
tridge from being detached from the cartridge attachment
section.

[0024] (9)Itis preferable thatthe printing-fluid consum-
ing device further includes a sensor provided at the car-
tridge attachment section and configured to emit a sens-
ing light travelling in the widthwise direction, and that the
printing-fluid cartridge further includes a protrusion dis-
posed at the upper surface, the protrusion being posi-
tioned downstream relative to the electrical interface in
the insertion direction, the protrusion having a detection
surface configured to be detected by the sensor.
[0025] Because the electrical interface is positioned
upstream relative to the protrusion in the insertion direc-
tion, the path of a large length is provided from the supply
portion to the electrical interface to avoid adhesion of
scattered printing fluid onto the electrical interface.

Advantageous Effects of Invention

[0026] The present disclosure can protect the supply
portion and the electrical interface against impacting
force due to falling of the system, and can also ensure
user’s operability for inserting and removing the printing-
fluid cartridge.
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Brief Description of Drawings
[0027]

[fig.1]Fig. 1 is a schematic vertical cross-sectional
diagram illustrating an internal structure of a system
1 according to one embodiment having a printer 10
provided with a cartridge attachment section 110 and
an ink cartridge 30 detachably attached to the car-
tridge attachment section 110;

[fig.2]Fig. 2 is a cross-sectional view of the cartridge
attachment section 110 according to the embodi-
ment as viewed from a rear side thereof;

[fig.3]Fig. 3 is a vertical cross-sectional view of the
cartridge attachment section 110 and the ink car-
tridge 30 according to the embodiment, illustrating a
state where the ink cartridge 30 has been completely
attached to the cartridge attachment section 110;
[fig.4]Fig. 4 is a perspective view of the ink cartridge
30 according to the embodiment as viewed from a
front side thereof;

[fig.5]Fig. 5 is a perspective view of the ink cartridge
30 according to the embodiment as viewed from a
rear side thereof;

[fig.6]Fig. 6 is a left side view of the ink cartridge 30
according to the embodiment;

[fig.7]Fig. 7 is an exploded perspective view of the
ink cartridge 30 according to the embodiment;
[fig.8A]Fig. 8A is a perspective view of a first inner
lid 131 of the ink cartridge 30 according to the em-
bodiment as viewed from a bottom side thereof;
[fig.8B]Fig. 8B is a perspective view of the first inner
lid 131 as viewed from a top side thereof;
[fig.9A]Fig. 9Ais a perspective view of asecond inner
lid 132 of the ink cartridge 30 according to the em-
bodiment as viewed from a bottom side thereof;
[fig.9B]Fig. 9B is a perspective view of the second
inner lid 132 as viewed from a top side thereof;
[fig.9C]Fig. 9C is a cross-sectional view of a labyrinth
path 143 formed in the second inner lid 132 taken
along a line C-C in Fig. 9B;

[fig. 10]Fig. 10 is a vertical cross-sectional view of
the ink cartridge 30 according to the embodiment;
[fig.11]Fig. 11 is a cross-sectional view of the ink
cartridge 30 according to the embodiment taken
along a line XI-Xl in Fig. 6;

[fig. 12]Fig. 12 is an exploded perspective view of an
ink supply portion 34 of the ink cartridge 30 according
to the embodiment as viewed from a front side there-
of;

[fig. 13A]Fig. 13A is a perspective view of a cap 79
of the ink cartridge 30 according to the embodiment
as viewed from a rear side thereof;

[fig. 13B]Fig. 13B is a perspective view of the cap 79
as viewed from a front side thereof;

[fig. 14]Fig. 14 is a cross-sectional view of the ink
cartridge 30 according to the embodiment taken
along a line XIV-XIV in Fig. 6;
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[fig. 15]Fig. 15 is a vertical cross-sectional view of
the cartridge attachment section 110 and a left side
view of the ink cartridge 30 during an attachment
process of the ink cartridge 30 to the cartridge at-
tachment section 110 according to the embodiment;
[fig. 16]Fig. 16 is a vertical cross-sectional view of
the cartridge attachment section 110 and the ink car-
tridge 30 during the attachment process of the ink
cartridge 30 to the cartridge attachment section 110
according to the embodiment;

[fig. 17]Fig. 17 is a vertical cross-sectional view of
the cartridge attachment section 110 and the ink car-
tridge 30 during the attachment process of the ink
cartridge 30 to the cartridge attachment section 110
according to the embodiment, illustrating a state
where the ink supply portion 34 has been connected
to an ink needle 102 but a valve body 161 has not
yet been moved to its open position;

[fig. 18]Fig. 18 is a vertical cross-sectional view of
the cartridge attachment section 110 and a left side
view of the ink cartridge 30 during the attachment
process of the ink cartridge 30 to the cartridge at-
tachment section 110 according to the embodiment,
illustrating a state where the ink cartridge 30 has
been pivotally moved within the cartridge attachment
section 110;

[fig. 19]Fig. 19 is a vertical cross-sectional view of
the cartridge attachment section 110 and the ink car-
tridge 30 during the attachment process of the ink
cartridge 30 to the cartridge attachment section 110
according to the embodiment, illustrating a state
where the ink cartridge 30 has been pivotally moved
within the cartridge attachment section 110 accord-
ing to the embodiment;

[fig.20]Fig. 20 is a vertical cross-sectional view of the
cartridge attachment section 110 and a left side view
of the ink cartridge 30 according to the embodiment,
illustrating a state where the ink cartridge 30 has
been completely attached to the cartridge attach-
ment section 110;

[fig.21]Fig. 21 is a vertical cross-sectional view of the
ink cartridge 30 illustrating a variation of the cartridge
casing 130;

[fig.22]Fig. 22 is a left side view of the ink cartridge
30 illustrating a variation of the light-blocking plate
67;

[fig.23]Fig. 23 is a perspective view of anink cartridge
30K, in which black ink is stored, according to one
variation of the ink cartridge 30 as viewed from a
front side thereof;

[fig.24]Fig. 24 is a cross-sectional view of the ink
cartridge 30K according to the variation taken along
a line XXIV-XXIV in Fig. 23;

[fig.25]Fig. 25 is a cross-sectional view of the ink
cartridge 30K according to the variation taken along
a line XXV-XXV in Fig. 23;

[fig.26A]Fig. 26A is a bottom view of a first inner lid
1131 according to a first variation of the first inner lid
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131;

[fig.26B]Fig. 26B is a bottom view of a first inner lid
2131 according to a second variation of the firstinner
lid 131;

[fig.26C]Fig. 26C is a bottom view of a first inner lid
3131 according to a third variation of the first inner
lid 131;

[fig.27A]Fig. 27A is a vertical cross-sectional view of
the cartridge attachment section 110 and a left side
view of the plate 140 according to the embodiment,
illustrating a state where the ink cartridge 30 has
been completely attached to the cartridge attach-
ment section 110;

[fig.27B]Fig. 27B is a vertical cross-sectional view of
the cartridge attachment section 110 and the ink car-
tridge 30, illustrating a joint range JR and an elec-
trode-extending range ER in the front-rear direction
in the state where the ink cartridge 30 has been com-
pletely attached to the cartridge attachment section
110; and

[fig.28]Fig. 28 is a partial perspective view of a rear
part of the cartridge attachment section 110 that is
cut along a plane XXVIII - XXVIIl shown in Fig. 27A.

Description of Embodiments

[0028] A system 1 according to one embodiment and
including an ink cartridge 30 and a printer 10 to which
the ink cartridge 30 is detachably attachable will be de-
scribed with reference to Figs. 1 through 28, wherein like
parts and components are designated by the same ref-
erence numerals to avoid duplicating description. In the
embodiment, a combination of the ink cartridge 30 and
the printer 10 constitutes the system 1.

[0029] In the following description, a direction in which
the ink cartridge 30 is inserted into a cartridge attachment
section 110 of the printer 10 is defined as a "frontward
direction 51," while a direction in which the ink cartridge
30 is removed from the cartridge attachment section 110
is defined as a "rearward direction 52." The frontward
direction 51 and the rearward direction 52 are opposite
to each other. As will be described later, the ink cartridge
30 is inserted into and removed from the cartridge at-
tachment section 110 in a horizontal direction. Both the
frontward direction 51 and the rearward direction 52 are
therefore regarded as directions parallel to the horizontal
direction. However, the frontward direction 51 and the
rearward direction 52 need not be parallel to the horizon-
tal direction. Further, a direction perpendicular to the
frontward direction 51 or the rearward direction 52 is de-
fined as a "downward direction 53." A direction opposite
to the downward direction 53 is defined as an "upward
direction 54." A direction perpendicular to the frontward
direction 51 and the downward direction 53 is defined as
a "rightward direction 55." A direction opposite to the
rightward direction 55 is defined as a "leftward direction
56." The rightward direction 55 and the leftward direction
56 are also parallel to the horizontal direction. The right-
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ward direction 55 and the leftward direction 56 need not
be parallel to the horizontal direction.

[0030] Hence, in a state where the ink cartridge 30 is
attached to the cartridge attachment section 110, that is,
in a state where the ink cartridge 30 is capable of being
used or operated by the printer 10, the downward direc-
tion 53 is coincident with a direction of a gravitational
force acting on the ink cartridge 30 (i.e. gravitational di-
rection), and the upward direction 54 is coincident with
a direction opposite to the gravitational direction. There-
fore, in a state where the ink cartridge 30 is attached to
the cartridge attachment section 110 and capable of be-
ing used by the printer 10, an outer surface of a main
bottom wall portion 42 (described later) of a cartridge
casing 130 (described later) faces downward, that is, fac-
es in the gravitational direction. Further, at this state, the
frontward direction 51 and the rearward direction 52 are
perpendicular to the gravitational direction.

[0031] Further, the rightward direction 55 and the left-
ward direction 56 are defined as directions perpendicular
to the frontward direction 51 and the downward direction
53. More specifically, in a state where the ink cartridge
30 is attached to the cartridge attachment section 110
and is capable of being used by the printer 10, the right-
ward direction 55 is a direction toward the right and the
leftward direction 56 is a direction toward the left when
the ink cartridge 30 is viewed from a rear side thereof.
[0032] Note that a state where the ink cartridge 30 is
attached to the cartridge attachment section 110 or a
state where the ink cartridge 30 is capable of being op-
erated by the printer 10 implies a state of the ink cartridge
30 when the ink cartridge 30 has been completely insert-
edintoan attachment position in the cartridge attachment
section 110. At the attachment position, an ink needle
102 provided at the cartridge attachment section 110 is
inserted into an ink supply portion 34 of the ink cartridge
30 to be coupled to the ink supply portion 34, and an IC
board 64 (described later) provided at the ink cartridge
30 is in contact with contacts 106 (described later) pro-
vided at the cartridge attachment section 110. Hereinaf-
ter, a posture of the ink cartridge 30 in a state where the
ink cartridge 30 is attached to the cartridge attachment
section 110 or a state where the ink cartridge 30 is ca-
pable of being operated by the printer 10 will be referred
to as an "operational posture." The operational posture
oftheink cartridge 30 will also be referred to as an "upright
posture."

[0033] Further, the frontward direction 51 and the rear-
ward direction 52 may be collectively referred to as a
"front-rear direction." The upward direction 54 and the
downward direction 53 may be collectively referred to as
an "up-down direction." The rightward direction 55 and
the leftward direction 56 may be collectively referred to
as a "left-right direction."

[0034] Further, in the following description, an expres-
sion "facing frontward" means "facing in a direction con-
taining a frontward component, an expression "facing
rearward" means "facing in a direction containing a rear-
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ward component." Further, an expression "facing
downward" means "facing in a direction containing a
downward component,”and an expression "facing
upward" means "facing in a direction containing an up-
ward component." For example, a phrase "A front sur-
face faces frontward." denotes that the front surface may
face in the frontward direction, or the front surface may
face in a direction inclined relative to the frontward direc-
tion as long as the direction contains a frontward com-
ponent.

<Overview of Printer 10>

[0035] Asillustratedin Fig. 1, the printer 10 is an image
recording apparatus configured to selectively eject ink
droplets onto recording sheets to record images thereon
based on an inkjet recording system. The printer 10 is,
for example, an inkjet printer. The printer 10 includes a
recording head 21, an ink supplying device 100, and ink
tubes 20 connecting the recording head 21 to the ink
supplying device 100. The ink supplying device 100 in-
cludes the cartridge attachment section 110. The car-
tridge attachment section 110 can detachably accommo-
date a plurality of ink cartridges 30. The cartridge attach-
ment section 110 has an opening 112 in one side thereof.
Through the opening 112, each of the ink cartridges 30
can be inserted into the cartridge attachment section 110
in the frontward direction 51 and removed from the car-
tridge attachment section 110 in the rearward direction
52.Inthe embodiment, four ink cartridges 30 correspond-
ing to respective four colors of cyan, magenta, yellow,
and black can be accommodated in the cartridge attach-
ment section 110 of the ink supply device 100. For an
explanatory purpose, in the following description and the
drawings, only one ink cartridge 30 is assumed to be
attached to the cartridge attachment section 110 unless
otherwise specified.

[0036] The ink cartridge 30 stores liquid therein. Spe-
cifically, the ink cartridge 30 stores ink therein that can
be used for printing operations performed in the printer
10. When the ink cartridge 30 has been completely at-
tached to the cartridge attachment section 110, the ink
cartridge 30 is connected to the recording head 21
through the corresponding ink tube 20. The recording
head 21 has a plurality of (four in the embodiment) damp-
er chambers 28 corresponding to the plurality of ink car-
tridges 30. Each damper chamber 28 is adapted to tem-
porarily store the ink supplied from the corresponding ink
cartridge 30 through the corresponding ink tube 20. The
recording head 21 also includes a plurality of nozzles 29
through which the ink supplied from the respective damp-
er chambers 28 is selectively ejected. More specifically,
the recording head 21 is provided with a head control
board (not illustrated), and a plurality of piezoelectric el-
ements 29A corresponding one-on-one to the plurality of
nozzles 29. The head control board is configured to se-
lectively apply drive voltages to the plurality of piezoe-
lectric elements 29A to eject ink selectively from the noz-
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zles 29. In this way, the recording head 21 is configured
to consume ink stored in each ink cartridge 30 that has
been attached to the cartridge attachment section 110.
[0037] The printer 10 includes a sheet feeding tray 15,
a sheet feeding roller 23, a pair of conveying rollers 25,
a platen 26, a pair of discharge rollers 27, and a sheet
discharge tray 16. The sheet feeding roller 23 feeds re-
cording sheets from the sheet feeding tray 15 onto a con-
veying path 24. The recording sheets conveyed to the
conveying path 24 are then received by the pair of con-
veying rollers 25. The pair of conveying rollers 25 con-
veys the recording sheets over the platen 26. The record-
ing head 21 selectively ejects ink onto the recording
sheets as the recording sheets passes over the platen
26, whereby images are recorded on the recording
sheets. The pair of discharge rollers 27 receives the re-
cording sheets that have passed over the platen 26 and
discharges the recoding sheets onto the sheet discharge
tray 16 provided at a position most downstream in the
conveying path 24.

<Ink Supplying Device 100>

[0038] As illustrated in Fig. 1, the ink supplying device
100 is provided in the printer 10. The ink supplying device
100 is configured to supply ink to the recording head 21.
The ink supplying device 100 includes the cartridge at-
tachment section 110, a plurality of (four in the embodi-
ment) tanks 103, and the plurality of (four in the embod-
iment) ink tubes 20. The ink cartridges 30 are detachably
attachable to the cartridge attachment section 110. Note
that Fig. 1 illustrates a state where the ink cartridge 30
has been completely attached to the cartridge attach-
ment section 110. That is, in Fig. 1, the ink cartridge 30
is its attached state where the ink cartridge 30 has been
completely attached to the cartridge attachment section
110. In other words, the ink cartridge 30 illustrated in Fig.
1 is in its operational posture described above.

<Cartridge Attachment Section 110>

[0039] As illustrated in Figs. 1 to 3, the cartridge at-
tachment section 110 includes a case 101, a plurality of
(four in the embodiment) ink needles 102, a plurality of
(four in the embodiment) projection plates 111, a plurality
of (four in the embodiment) optical sensors 113, and a
plurality of sets (four sets in the embodiment) of contacts
106. As described above, four types of ink cartridges 30
corresponding to four colors of ink, i.e. cyan, magenta,
yellow, and black, are detachably mountable in the car-
tridge attachment section 110. The four ink needles 102,
the four projection plates 111, and the four optical sen-
sors 113 are provided in one-to-one correspondence with
the fourink cartridges 30. Four contacts 106 are provided
for one ink cartridge 30. Accordingly, four sets of four
contacts 106, that is, a total of 16 (sixteen) contacts 106
are provided for the four ink cartridges 30. The four tanks
103 and the four ink tubes 20 are provided in one-to-one
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correspondence with the four ink cartridges 30.
<Case 101>

[0040] Asillustrated in Fig. 2, the case 101 constitutes
a housing of the cartridge attachment section 110. The
case 101 has a generally box-like shape defining an in-
ternal space. The case 101 has an inner top surface 57,
an inner bottom surface, an inner right-side surface 107,
an inner left-side surface 108, an inner end surface 59,
and the opening 112. The inner top surface 57 defines
the top of the internal space of the case 101. The inner
bottom surface defines the bottom of the internal space
of the case 101. The inner right-side surface 107 defines
the right of the internal space of the case 101. The inner
left-side surface 108 defines the left of the internal space
of the case 101. The inner end surface 59 connects the
inner top surface 57, the inner bottom surface, the inner
right-side surface 107, and the inner left-side surface
108. The opening 112 is formed in the case 101 at a
position facing the inner end surface 59 in the front-rear
direction. The opening 112 can be exposed to a user-
interface surface of the printer 10 that a user can face
when operating the printer 10.

[0041] Each ink cartridge 30 can be inserted into and
removed from the case 101 through the opening 112.
The case 101 has a bottom portion formed with a plurality
of (four in the embodiment) guide grooves 109 for guiding
insertion and removal of the ink cartridges 30 relative to
the case 101. Movements of the respective ink cartridges
30 in the front-rear direction (i.e., in Fig. 2, a direction
perpendicular to a sheet surface) are guided by the cor-
responding guide grooves 109 as lower end portions of
the ink cartridges 30 are inserted into the corresponding
guide grooves 109. The case 101 has three plates 104
(Fig. 2) that partition the internal space into four individual
spaces each elongated in the up-down direction. Each
of the four spaces partitioned by the plates 104 can re-
ceive corresponding one of the four ink cartridges 30.

<Ink Needle 102>

[0042] As illustrated in Figs. 2 and 3, each ink needle
102 has a hollow tubular shape and is disposed atalower
end portion of an end wall (i.e. a wall having the inner
end surface 59) of the case 101. At the end wall of the
case 101, the ink needles 102 are arranged at positions
corresponding to the corresponding ink supply portions
34 oftheink cartridges 30 accommodated in the cartridge
attachment section 110. Each ink needle 102 protrudes
rearward from the inner end surface 59 of the case 101
and is open at its distal end (i.e. rear end). Incidentally,
eachink needle 102 may have a flat-shaped tip or a point-
ed tip.

[0043] As illustrated in Fig. 2, a plurality of projections
105 are formed on the inner right-side surface 107, the
inner left-side surface 108, and the plates 104 of the case
101. The projections 105 are provided at the case 101
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in the vicinity of the ink needles 102. In this embodiment,
four projections 105 are provided for each ink needle
102. More specifically, when viewed in an insertion di-
rection that the ink cartridge 30 is inserted into the car-
tridge attachment section 110 (i.e. frontward direction
51), the four projections 105 are respectively positioned
at an upper-right side, an upper-left side, a lower-right
side and a lower-left side relative to each ink needle 102.
Specifically, the four projections 105 include a projection
105A, a projection 105B, a projection 105C, and a pro-
jection 105D. The projection 105A is disposed at the up-
per-right side relative to the ink needle 102. The projec-
tion 105B is disposed at the upper-left side relative to the
ink needle 102. The projection 105C is disposed at the
lower-right side relative to the ink needle 102. The pro-
jection 105D is disposed at the lower-left side relative to
the ink needle 102. Hereinafter, the four projections
105A, 105B, 105C, and 105D will also be collectively
referred to as "projections 105." As illustrated in Fig. 15,
the projections 105 extend in the front-rear direction.
[0044] Each projection 105 has a first guide surface
196 and a second guide surface 197. In Fig. 2, for the
sake of simplicity, reference signs 196 and 197 appear
only on the first guide surfaces 196 and the second guide
surfaces 197 of the projections 105A, 105B, 105C, and
105D positioned in the rightmost space of the case 101.
[0045] The first guide surface 196 is a plane extending
in the front-rear direction and the left-right direction. The
second guide surface 197 is a plane extending in the
front-rear direction and the up-down direction. The sec-
ond guide surface 197 is connected to the first guide sur-
face 196. Incidentally, the first guide surface 196 and the
second guide surface 197 need not be connected to each
other.

[0046] The first guide surface 196 of the projection
105A and the first guide surface 196 of the projection
105C oppose each other and are spaced apart from each
other in the up-down direction. The first guide surface
196 of the projection 105B and the first guide surface 196
of the projection 105D oppose each other and are spaced
apart from each other in the up-down direction. The sec-
ond guide surface 197 of the projection 105A and the
second guide surface 197 of the projection 105B oppose
each other and spaced apart from each other in the left-
right direction. The second guide surface 197 of the pro-
jection 105C and the second guide surface 197 of the
projection 105D oppose each other and are spaced apart
from each other in the left-right direction.

[0047] Note that the projections 105 need not be posi-
tioned at the upper-right side, the upper-left side, the low-
er-right side, and the lower-left side relative to each ink
needle 102. The projections 105 may be positioned at a
left side, a right side, an upper side, and a lower side
relative to each ink needle 102. Further, three or less
projections 105, or five or more projections 105 may be
provided for each ink needle 102.
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<Projection Plate 111>

[0048] As illustrated in Fig. 3, a projection plate 111 is
provided in each of the four spaces of the case 101 in
which one of the four ink cartridges 30 can be accommo-
dated. Accordingly, four projection plates 111 are provid-
ed at the case 101, with one in each of the four cartridge-
accommodating spaces. Specifically, the projection
plates 111 each protrude, in the respective cartridge-ac-
commodating spaces, downward from the inner top sur-
face 57 of the case 101 at positions near the opening
112. Each projection plate 111 has a dimension in the
left-right direction smaller than a gap distance between
a pair of walls 114 constituting a protruding portion 43
(see Fig. 4, described later) of the ink cartridge 30. Fur-
ther, the projection plate 111 is located between the pair
of walls 114 in the left-right direction when the ink car-
tridge 30 has been inserted into the cartridge attachment
section 110. During the insertion process of the ink car-
tridge 30 into the cartridge attachment section 110, the
projection plate 111 advances into a space between the
pair of walls 114 of the protruding portion 43 of the ink
cartridge 30. When the ink cartridge 30 has been com-
pletely attached to the cartridge attachment section 110,
the projection plate 111 is positioned between the pair
of walls 114 in the left-right direction, as illustrated in Fig.
3. The projection plate 111 has a bottom surface 111A
capable of abutting against a lever 163 of a valve mech-
anism 135 (see Fig 3, described later).

<Contact 106>

[0049] Asiillustrated in Fig. 3, a set of the four contacts
106 (only one contact is shown in Fig. 3) is disposed in
each of the four cartridge-accommodating spaces of the
case 101. Specifically, the set of the four contacts 106 is
disposed on the inner top surface 57, in each cartridge-
accommodating space of the case 101, ata position front-
ward of the projection plate 111. The set of the four con-
tacts 106 protrudes downward from the inner top surface
57 into the cartridge-accommodating space of the case
101. The four contacts 106 are arranged spaced apart
from one another in the left-right direction, although not
illustrated in the drawings in detail. The four contacts 106
in each set are arranged at positions respectively corre-
sponding to four electrodes 65 (described later, see Fig.
4) provided at each of the ink cartridges 30. Each contact
106 is formed of a material having electrical conductivity
and resiliency. The contacts 106 can thus be resiliently
deformable upward. In the embodiment, four sets of the
four contacts 106 are provided each set for each of the
four ink cartridges 30 that can be accommodated in the
case 101. Hence, a total of 16 (sixteen) contacts 106 are
provided at the case 101. However, the contacts 106 and
the electrodes 65 may be provided in any number de-
sired.

[0050] Each ofthe contacts 106 is electrically connect-
ed to an arithmetic unit (not illustrated) of the printer 10
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via an electric circuit. The arithmetic unit may include a
CPU, a ROM, a RAM, and the like, for example. The
arithmetic unit may function as, for example, a controller
of the printer 10. When contacting the corresponding four
electrodes 65, the four contacts 106 are electrically con-
nected thereto, respectively. As a result, a voltage Vc is
applied to one of the four electrodes 65; another of the
four electrodes 65 is grounded; a signal indicative of data
is transmitted to another of the four electrodes 65, and a
synchronization signal is transmitted from the arithmetic
unit to the other of the four electrodes 65. Once the con-
tacts 106 have been electrically connected to the corre-
sponding electrodes 65, respectively, the arithmetic unit
can access data stored in an IC of the ink cartridge 30.
Output from each of the contacts 106 via the electric cir-
cuit is inputted into the arithmetic unit.

<Optical Sensor 113>

[0051] As illustrated in Fig. 2, the four optical sensors
113 are disposed on the inner top surface 57 of the case
101. Specifically, each of the optical sensors 113 is dis-
posed, in each cartridge-accommodating space of the
case 101, at a position frontward of the set of the four
contacts 106. Each of the optical sensors 113 includes
a light emitter and a light receiver. The light emitter and
the light receiver oppose each other in the left-right di-
rection. Specifically, the light emitter is located leftward
or rightward of the light receiver with a space therebe-
tween. When the ink cartridge 30 has been attached to
the cartridge attachment section 110, a light-blocking
plate 67 (described later, see Figs. 2 and 4) of the at-
tached ink cartridge 30 is positioned between the light
emitter and the light receiver of the corresponding optical
sensor 113. In other words, the light emitter and the light
receiver of the optical sensor 113 are arranged at posi-
tions opposing each other such that the light-blocking
plate 67 of the ink cartridge 30 attached to the cartridge
attachment section 110 is positioned between the light
emitter and the light receiver.

[0052] Each optical sensor 113 is adapted to output
different detection signals depending on whether or not
the light receiver has received light emitted in the left-
right direction from the light emitter. For example, the
optical sensor 113 outputs a low-level signal when the
light receiver fails to receive the light emitted from the
light emitter (thatis, when anintensity of the light received
by the light receiver is smaller than a prescribed value).
On the other hand, the optical sensor 113 outputs a high-
level signalwhen the light receiver receives the light emit-
ted from the light emitter (that is, when the intensity of
the received light is equal to or greater than the prescribe
value).

<Lock Shaft 145>

[0053] As illustrated in Fig. 3, a lock shaft 145 is pro-
vided at the case 101. The lock shaft 145 extends in the
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left-right direction in the vicinity of the inner top surface
57 and the opening 112 of the case 101. The lock shaft
145 is a rod-like member extending in the left-right direc-
tion. The lock shaft 145 is formed of metal and has a
columnar shape, for example. The lock shaft 145 has left
and right end portions fixed to walls defining left and right
ends of the case 101. Hence, the lock shaft 145 is im-
movable, for example, not pivotable, relative to the case
101. The lock shaft 145 extends in the left-right direction,
spanning the four cartridge-accommodating spaces of
the case 101 each in which the ink cartridge 30 can be
accommodated. In each of the cartridge-accommodating
spaces, a space exists around the lock shaft 145. A lock
surface 151 (described later) of each ink cartridge 30 can
therefore access the lock shaft 145 by moving upward
or rearward.

[0054] Here, the term "access" may imply either a
physical access or contact (such as, contact that the lock
shaft 145 contacts the lock surface 151), or an optical
access (such as, exposure of the light-blocking plate 67
(described later) to light emitted from the optical sensor
113). Alternatively, the term "access" may imply an elec-
trical access (such as, establishment of electrical con-
nection between the electrodes 65 of the IC board 64
(described later) and the contacts 106 to allow a current
to flow therebetween when the contacts 106 contact the
electrodes 65. Further, the access may be achieved in
the up-down direction or in the left-right direction. The
access may alternatively be achieved in the front-rear
direction.

[0055] The lock shaft 145 is adapted to retain the ink
cartridge 30 attached to the cartridge attachment section
110 at the attachment position. The ink cartridge 30 is
brought into engagement with the lock shaft 145 when
the ink cartridge 30 is inserted into the cartridge attach-
ment section 110 and pivotally moved to the operational
posture. Further, the lock shaft 145 retains the ink car-
tridge 30 at the attachment position in the cartridge at-
tachment section 110 against an urging force of a coil
spring 78 (see Fig. 3) of the ink cartridge 30 that pushes
the ink cartridge 30 rearward.

<Tank 103>

[0056] AsillustratedinFig. 1,eachtank 103is provided
at a position frontward of the case 101. The tank 103 has
a box-like shape that allows ink to be stored therein. The
tank 103 has an atmosphere communication port 124 at
its top portion. Through the atmosphere communication
port 124, the tank 103 opens to an outside. That is, an
inner space of the tank 103 is open to an atmosphere
through the atmosphere communication port 124. At a
rear portion of the tank 103, the inner space of the tank
103 communicates with the inner space of the ink needle
102. Hence, ink flowing out from the ink cartridge 30
through the corresponding ink needle 102 is stored in the
corresponding tank 103. Fourink tubes 20 are connected
to the four tanks 103, respectively. The ink stored in the
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inner space of each tank 103 is thus supplied to the re-
cording head 21 through the corresponding ink tube 20.

<Overall Structure of Ink Cartridge 30>

[0057] The ink cartridge 30 is a container for storing
liquid, such as ink, therein. As described above, in the
embodiment, four ink cartridges 30 corresponding to re-
spective four colors of cyan, magenta, yellow, and black
can be attached to the cartridge attachment section 110.
Of the four ink cartridges 30, three ink cartridges 30 re-
spectively corresponding to three colors of cyan, magen-
ta, and yellow are identical in structure as illustrated in
Fig. 4. The ink cartridge 30 corresponding to a color of
black differs in structure from the other three ink cartridg-
es 30 in that the dimension in the left-right direction of
the ink cartridge 30 corresponding to a color of black is
greater than that of the ink cartridge 30 corresponding to
colors of cyan, magenta, and yellow. Other than this dif-
ference, the ink cartridge 30 corresponding to a color of
black is substantially identical to the other three ink car-
tridges 30 corresponding to colors of cyan, magenta, and
yellow. The composition of the ink stored in the ink car-
tridge 30 is not particularly limited, but the ink may be
pigmentink having a sedimentary component, for exam-
ple. Alternatively, the ink may be dye ink.

[0058] First, the structure of the ink cartridge 30 corre-
sponding to colors of cyan, magenta, and yellow will be
described in detail. With regard to the configuration of
the ink cartridge 30 corresponding to a color of black,
only parts differing from those of the ink cartridge 30 cor-
responding to colors of cyan, magenta, and yellow will
be described later as a variation of the ink cartridge 30.
Note that hereinafter the ink cartridge 30 corresponding
to a color of black will also be referred to as an ink car-
tridge 30K when it is necessary to distinguish between
the ink cartridge 30 corresponding to colors of cyan, ma-
genta, and yellow and the ink cartridge 30 corresponding
to a color of black.

[0059] The posture of the ink cartridge 30 illustrated in
Figs. 4 to 6 is a posture of the ink cartridge 30 when the
ink cartridge 30 is in the operational posture, that is, a
posture of the ink cartridge 30 in a state where the ink
cartridge 30 is capable of being used in the printer 10.
The posture of the ink cartridge 30 illustrated in Figs. 4
to 6 is also referred to as the "upright posture." The ink
cartridge 30 includes a front wall 40, 82, a rear wall 41,
83, a top wall 39, a bottom wall 42, 48, a right side wall
37, 84, and a left side wall 38, 85.

[0060] In the operational posture of the ink cartridge
30, the front wall 40, 82 faces frontward. In the embodi-
ment, as illustrated in Fig. 11, the front wall 40 includes
an inner curved surface 117A and an outer curved sur-
face 117B opposite to the inner curved surface 117A,
and an inner curved surface 118A and an outer curved
surface 118B opposite to the inner curved surface 118A.
[0061] In the operational posture of the ink cartridge
30, the rear wall 41, 83 faces rearward. In the operational
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posture of the ink cartridge 30, the top wall 39 faces up-
ward. Further, in the operational posture of the ink car-
tridge 30, a front end of the top wall 39 is connected to
an upper end of the front wall 82 and a rear end of the
top wall 39 is connected to an upper end of the rear wall
83. That is, the top wall 39 extends in the front-rear di-
rection between the front wall 40, 82 of the ink cartridge
30 and the rear wall 41, 83 of the ink cartridge 30.
[0062] In the operational posture of the ink cartridge
30, the bottom wall 42, 48 faces downward. The bottom
wall 42, 48 extends in the front-rear direction between
the front wall 40 and the rear wall 41. In the embodiment,
the bottom wall 42, 48 includes the main bottom wall por-
tion 42 and a subordinate bottom wall portion 48. A con-
necting wall 49 connects the main bottom wall portion 42
to the subordinate bottom wall 48. In the operational pos-
ture, the connecting wall 49 faces frontward. In the op-
erational posture of the ink cartridge 30, a front end of
the bottom wall 42, 48 (i.e. a front end of the subordinate
bottom wall portion 48) is connected to a lower end of
the front wall 40. A rear end of the bottom wall 42, 48 (i.e.
arear end of the main bottom wall portion 42) is connect-
ed to a lower end of the rear wall 41. The main bottom
wall portion 42 connects the lower end of the rear wall
41 to a lower end of the connecting wall 49. The subor-
dinate bottom wall portion 48 connects the lower end of
the front wall 40 to an upper end of the connecting wall
49. In the embodiment, as illustrated in Figs. 10 and 14,
the subordinate bottom wall portion 48 includes an inner
curved surface 115A and an outer curved surface 115B
opposite to the inner curved surface 115A, an inner
curved surface 116A and an outer curved surface 116B
opposite to the inner curved surface 116A, and an inner
curved surface 119A and an outer curved surface 119B
opposite to the inner curved surface 119A.

[0063] When the ink cartridge 30 is in the operational
posture, the right side wall 37, 84 faces rightward. Fur-
ther, when the ink cartridge 30 is in the operational pos-
ture, the left side wall 38, 85 faces leftward.

[0064] When the ink cartridge 30 is in the operational
posture, a direction from the rear wall 41 toward the front
wall 40 coincides with the frontward direction 51, and a
direction from the front wall 40 toward the rear wall 41
coincides with the rearward direction 52. Further, when
the ink cartridge 30 is in the operational posture, a direc-
tion from the top wall 39 toward the bottom wall 42, 48
coincides with the downward direction 53 (i.e., the grav-
itational direction), and a direction from the bottom wall
42, 48 toward the top wall 39 coincides with the upward
direction 54. Still further, when the ink cartridge 30 is in
the operational posture, a direction from the left side wall
38 toward the right side wall 37 coincides with the right-
ward direction 55, and a direction from the right side wall
37 toward the left side wall 38 coincides with the leftward
direction 56. When the ink cartridge 30 is in the opera-
tional posture, the frontward direction 51, the rearward
direction 52, and the front-rear direction coincide a lon-
gitudinal direction of the ink cartridge 30; the downward
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direction 53, the upward direction 54, and the up-down
direction coincide a heightwise direction of the ink car-
tridge 30; and the rightward direction 55, the leftward
direction 56, and the left-right direction coincide a width-
wise direction of the ink cartridge 30.

[0065] Moreover, when the ink cartridge 30 is attached
to the cartridge attachment section 110, an outer surface
(i.e. front surface) of the front wall 40, 82 faces frontward,
an outer surface (i.e. rear surface) of the rear wall 41, 83
faces rearward, an outer surface (i.e. bottom surface) of
the bottom wall 42, 48 faces downward, an outer surface
(i.e. top surface) of the top wall 39 faces upward, an outer
surface (i.e. right surface) of the right side wall 37, 84
faces rightward, and an outer surface (i.e. left surface)
of the left side wall 38, 85 faces leftward.

[0066] As illustrated in Figs. 4 to 6, the ink cartridge 30
has a generally flattened rectangular parallelepiped
shape so that a dimension of the ink cartridge 30 in the
left-right direction is small, and a dimension of the ink
cartridge 30 in the up-down direction and a dimension of
the ink cartridge 30 in the front-rear direction are greater
than the dimension of the ink cartridge 30 in the left-right
direction.

[0067] As illustrated in Fig. 7, the ink cartridge 30 in-
cludes the cartridge casing 130, a first inner lid 131, a
second inner lid 132, a semipermeable membrane 141,
afilm 133, afilm 146, an outer lid 134, a valve mechanism
135, a support member 150, and the ink supply portion
34.

<Cartridge Casing 130>

[0068] As illustrated in Fig. 7, the cartridge casing 130
has a generally box-like shape opening upward. That is,
the cartridge casing 130 has an opening 95 at its top end.
In the embodiment, the cartridge casing 130 is a contain-
er formed of resin. As illustrated in Fig. 10, a first storage
chamber 32 and a second storage chamber 33 are
formed inside the cartridge casing 130.

[0069] Asillustratedin Figs. 4 to 7, the cartridge casing
130 includes the front wall 40, the rear wall 41, the right
side wall 37, the left side wall 38, the main bottom wall
portion 42, the subordinate bottom wall portion 48, and
the connecting wall 49. The front wall 40, the rear wall
41, the right side wall 37, the left side wall 38, the main
bottom wall portion 42, the subordinate bottom wall 48,
and the connecting wall 49 constitute outer walls of the
cartridge casing 130. The rear wall 41 is spaced away
from the front wall 40 in the front-rear direction. The left
side wall 38 faces the right side wall 37 in the left-right
direction. A gap distance between the front wall 40 and
the rear wall 41 is greater than a gap distance between
the right side wall 37 and the left side wall 38. The front
wall 40, the rear wall 41, the right side wall 37, the left
side wall 38, the subordinate bottom wall portion 48, and
an inner bottom wall portion 45 (Fig. 10, described later)
define a first storage chamber 32.

[0070] The connecting wall 49 and the front wall 40
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constitute the front wall of the cartridge casing 130.
[0071] In the operational posture of the ink cartridge
30, the front surface of the front wall 40 is a surface of
the cartridge casing 130 facing frontward, while the rear
surface of the rear wall 41 is a surface of the cartridge
casing 130 facing rearward. The front surface of the con-
necting wall 49 is also a surface of the cartridge casing
130 facing frontward. The right side wall 37 and the left
side wall 38 respectively extend in adirection that crosses
the front wall 40 and the rear wall 41. The right side wall
37 connects the front wall 40, the rear wall 41, the main
bottom wall portion 42, the subordinate bottom wall por-
tion 48, and the connecting wall 49. Likewise, the left side
wall 38 connects the front wall 40, the rear wall 41, the
main bottom wall portion 42, the subordinate bottom wall
portion 48, and the connecting wall 49. In the operational
posture of the ink cartridge 30, the outer surface of the
right side wall 37 faces rightward while the outer surface
of the left side wall 38 faces leftward.

[0072] Of the outer walls of the cartridge casing 130,
at least the front wall 40, the rear wall 41, the right side
wall 37 and the left side wall 38 are formed of a light
transmissive material allowing visual recognition of the
ink stored in the first storage chamber 32 and the second
storage chamber 33 from an outside of the cartridge cas-
ing 130. For example, at least the front wall 40, the rear
wall 41, the right side wall 37 and the left side wall 38 are
made of resin, such as acrylonitrile-butadiene-styrene
resin, polypropylene, or the like, substantially without
containing colorant. More specifically, through at least
the front wall 40, the rear wall 41, the right side wall 37,
and the left side wall 38, the color of the ink stored in the
first storage chamber 32, the color of the ink stored in
the second storage chamber 33, and the surface level of
the ink stored in the first storage chamber 32 can be
visually recognized. When no or little ink remains in the
first storage chamber 32, an upper surface 45A (Fig. 10)
of the inner bottom wall portion 45 (described later) can
be visually recognized from an outside of the ink cartridge
30 through the front wall 40, the rear wall 41, the right
side wall 37, and the left side wall 38. The main bottom
wall portion 42 and the subordinate bottom wall portion
48 may also be formed of a light transmissive material.
In other words, the cartridge casing 130 may be made
of transparent or semi-transparent resin. In the embodi-
ment, two storage chambers, that is, the first storage
chamber 32 and the second storage chamber 33, con-
stitute a liquid storage chamber of the ink cartridge 30.
Instead, the ink cartridge 30 may have a liquid storage
chamber constituted by one storage chamber. In this
case, the inner bottom wall portion 45 may be dispensed
with.

[0073] The right side wall 37 and the left side wall 38
extend in the up-down direction and the front-rear direc-
tion. As illustrated in Fig. 14, the right side wall 37 slopes
relative to the up-down direction so that its lower end is
positioned further leftward than its upper end. Accord-
ingly, an inner surface 37A of the right side wall 37 also
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slopes relative to the up-down direction so that its lower
end is positioned further leftward than its upper end. The
left side wall 38 slopes relative to the up-down direction
so that its lower end is positioned further rightward than
its upper end. Accordingly, an inner surface 38A of the
left side wall 38 also slopes relative to the up-down di-
rection sothatits lower end is positioned further rightward
than its upper end. Hence, a gap distance in the left-right
direction between the inner surface 37A and the inner
surface 38A is gradually decreased in the downward di-
rection 53. In other words, a gap distance in the left-right
direction between the inner surface 37A of the right side
wall 37 and the inner surface 38A of the left side wall 38
at their lower ends is smaller than a gap distance in the
left-right direction between the inner surface 37A of the
right side wall 37 and the inner surface 38A of the left
side wall 38 at their upper ends. As long as the inner
surface 37A and the inner surface 38A slopes relative to
the up-down direction, the right side wall 37 and the left
side wall 38 may not be sloped and extend in the up-
down direction. Alternatively, the right side wall 37, the
left side wall 38, the inner surface 37A, and the inner
surface 38A need not slope relative to the up-down di-
rection.

[0074] AsillustratedinFig. 6, the main bottom wall por-
tion 42 slopes relative to the front-rear direction. Specif-
ically, a bottom surface of the main bottom wall portion
42 is a sloped surface that slopes relative to the front-
rear direction so that its rear end is positioned further
upward than its front end. The front end of the main bot-
tom wall portion 42 is positioned frontward relative to the
lock surface 151 (described later). The rear end of the
main bottom wall portion 42 is connected to the lower
end of the rear wall 41. That is, the main bottom wall
portion 42 extends frontward from the lower end of the
rear wall 41. The subordinate bottom wall portion 48 is
positioned upward and frontward relative to the main bot-
tom wall portion 42.

[0075] AsillustratedinFigs.4to7,anupperend portion
of each of the front wall 40, the rear wall 41, the right side
wall 37 and the left side wall 38 has an engagement claw
88 protruding outward from the cartridge casing 130.
Each engagement claw 88 is engageable with an open-
ing 86 formed in the outer lid 134. In the embodiment,
each of the engagement claws 88 is provided at each of
the front wall 40, the rear wall 41, the right side wall 37,
and the left side wall 38. That is, one engagement claw
88 is provided at each of the front wall 40, the rear wall
41, the right side wall 37, and the left side wall 38. How-
ever, more than one engagement claw 88 may be pro-
vided at each of the front wall 40, the rear wall 41, the
right side wall 37, and the left side wall 38.

<First Inner Lid 131>
[0076] The firstinnerlid 131 illustrated in Figs. 8A and

8B is adapted to close the opening 95 formed in the top
end of the cartridge casing 130. As illustrated in Figs. 8A
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and 8B, the first inner lid 131 has a generally box-like
shape, opening upward. The first inner lid 131 includes
a bottom wall 136, a peripheral wall 137 upstanding from
a peripheral edge of the bottom wall 136, and a flange
wall 138 protruding outward from an outer peripheral sur-
face of the peripheral wall 137.

[0077] The bottomwall 136 has a through-hole 46 pen-
etrating the thickness of the bottom wall 136 in the up-
down direction. As illustrated in Fig. 10, the through-hole
46 is formed at a position rearward relative to a front-rear
center in an air chamber 36 of an air communication pas-
sage 72 (described later). An upper surface 136A of the
bottom wall 136 slopes downward toward the through-
hole 46.

[0078] The through-hole 46 need not be formed at the
position specified in Figs. 3 and 10. The through-hole 46
may be formed at a position frontward relative to the front-
rear center in the air chamber 36. Further, the upper sur-
face 136A need not be sloped as described above.
[0079] As illustrated in Fig. 10, the firstinner lid 131 is
attached to the cartridge casing 130 through the opening
95 formed at the top end of the cartridge casing 130 from
above and is disposed in an interior space of the cartridge
casing 130. The first inner lid 131 is supported by the
cartridge casing 130 in the interior space of the cartridge
casing 130. More specifically, in a state where the first
inner lid 131 is disposed in the interior space of the car-
tridge casing 130, a lower surface 138A of the flange wall
138 at a front end portion of the first inner lid 131 is sup-
ported by a stepped surface 40B of the front wall 40 of
the cartridge casing 130. The stepped surface 40B is
formed at an upper end portion of an inner surface (i.e.
rear surface) of the front wall 40. Further, a lower surface
138B of the flange wall 138 at a rear end portion of the
firstinner lid 131 is supported by a stepped surface 41B
of the rear wall 41 of the cartridge casing 130. The
stepped surface 41B is formed at an upper end portion
of an inner surface (i.e. front surface) of the rear wall 41.
In a state where the firstinner lid 131 is supported to the
cartridge casing 130, a top end face 137A of the periph-
eral wall 137 of the first inner lid 131 and a top end face
130A of the cartridge casing 130 are positioned on the
same imaginary plane that expands in the front-rear di-
rection and the left-right direction.

[0080] As illustrated in Figs. 8A and 8B, the first inner
lid 131 further includes two first ribs 185 and two second
ribs 186. The first ribs 185 and the second ribs 186 are
formed at a lower surface 136B of the bottom wall 136.
In other words, two sets of the first rib 185 and the second
ribs 186 are provided at the lower surface 136B. The first
ribs 185 and the second ribs 186 serve as guides when
attaching the first inner lid 131 to the cartridge casing
130. Further, the first ribs 185 and the second ribs 186
provide rigidity to the cartridge casing 130 when the first
inner lid 131 is attached to the cartridge casing 130.
[0081] The first ribs 185 and the second ribs 186 pro-
trude downward from the lower surface 136B. The first
ribs 185 and the second ribs 186 each have a protruding
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length from the lower surface 136B the same as one an-
other. In other words, each of the two first ribs 185 and
the two second ribs 186 has a lower end at a position the
same as one another with respect to the up-down direc-
tion.

[0082] Thefirstribs 185andthe secondribs 186 extend
along the lower surface 136B. The two first ribs 185 are
arranged spaced apart from each other in the front-rear
direction. The two second ribs 186 are arranged spaced
apart from each other in the front-rear direction. The first
ribs 185 and the second ribs 186 are positioned frontward
relative to the through-hole 46. Each of the first ribs 185
and corresponding one of the second ribs 186 are ar-
ranged opposite to each other and spaced apart from
each other in the left-right direction. A gap formed be-
tween the first rib 185 and the corresponding second rib
186 can facilitate flow of ink when filling the ink cartridge
30 with the ink.

[0083] Each of the first ribs 185 has an extending por-
tion 185A and an inclining portion 185B. Similarly, each
of the second ribs 186 has an extending portion 186A
and an inclining portion 186B.

[0084] In a state where the first inner lid 131 is sup-
ported to the cartridge casing 130, the extending portion
185A of each first rib 185 is in contact with the inner sur-
face 37A of the right side wall 37 while the extending
portion 186A of each second rib 186 is in contact with
the inner surface 38A of the left side wall 38. Each ex-
tending portion 185A extends leftward from its base end
that contacts the inner surface 37A of the right side wall
37. Each extending portion 186A extends rightward from
its base end that contacts the inner surface 38A of the
left side wall 38.

[0085] The inclining portion 185B extends from a distal
end (i.e. left end) of the extending portion 185A and in-
clines relative to the front-rear direction so that a left end
of the inclining portion 185B is positioned further rear-
ward than a right end of the inclining portion 185B. The
inclining portion 186B extends from a distal end (i.e. right
end) of the extending portion 186A and inclines relative
to the front-rear direction so thataright end of the inclining
portion 186B is positioned further rearward than a left
end of the inclining portion 186B. That is, the inclining
portion 185B extends toward the through-hole 46 from
the extending portion 185A and inclines relative to the
front-rear direction so that a distal end of the inclining
portion 185B farthest from the extending portion 185A is
positioned closer to the through-hole 46 in the left-right
direction than a base end of the inclining portion 185B
connected to the extending portion 185A to the through-
hole 46. Similarly, the inclining portion 186B extends to-
ward the through-hole 46 from the extending portion
186A and inclines relative to the front-rear direction so
that a distal end of the inclining portion 186B farthest from
the extending portion 186A is positioned closer to the
through-hole 46 in the left-right direction than a base end
of the inclining portion 186B connected to the extending
portion 186A.
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[0086] The distal end (i.e. rear end) of the inclining por-
tion 185B of one of the first ribs 185 is positioned further
rearward than the distal end (i.e. rear end) of the inclining
portion 186B of corresponding one of the second ribs
186 that opposes the one of the first ribs 185 in the left-
right direction. Likewise, the distal end (i.e. rear end) of
the inclining portion 185B of the other of the first ribs 185
is positioned further rearward than the distal end (i.e. rear
end) of the inclining portion 186B of corresponding one
of the second ribs 186 that opposes the other of the first
ribs 185 in the left-right direction. Hence, the distal end
of the inclining portion 185B of each first rib 185 is posi-
tioned closer to the through-hole 46 than the distal end
of the inclining portion 186B of the corresponding second
rib 186.

[0087] Incidentally, neither the number of the first ribs
185 nor the number of the second ribs 186 is limited to
two. Further, the first ribs 185 and the second ribs 186
may be formed rearward relative to the through-hole 46.
Still further, the distal end of the inclining portion 186B
of the second rib 186 may be positioned rearward relative
to the distal end of the inclining portion 185B of the cor-
responding first rib 185.

<Second Inner Lid 132>

[0088] As illustrated in Figs. 9A and 9B, the second
inner lid 132 has a plate-like shape.

[0089] The second inner lid 132 is attached to the first
inner lid 131 from above through a top opening of the
firstinner lid 131 and is disposed in an interior space of
the firstinner lid 131 defined by the bottom wall 136 and
the peripheral wall 137. The second inner lid 132 is sup-
ported by the firstinner lid 131 in the interior space of the
firstinner lid 131. Specifically, in a state where the second
inner lid 132 is disposed in the interior space of the first
inner lid 131, a lower surface 132B of the second inner
lid 132 is in contact with a stepped surface 137B (see
Fig. 8B) of the peripheral wall 137 of the first inner lid
131. The stepped surface 137B is formed at an inner
peripheral surface of the peripheral wall 137 and faces
upward. Accordingly, the lower surface 132B contacts
the stepped surface 137B from above.

[0090] The second inner lid 132 is provided with a rib
149 at its upper surface 132A. The rib 149 protrudes up-
ward from a peripheral edge portion of the upper surface
132A. As illustrated in Fig. 10, the second inner lid 132
is supported by the first inner lid 131, and the first inner
lid 131 is supported by the cartridge casing 130. In this
state, a top end face 149A of the rib 149 of the second
inner lid 132, the top end face 137A of the peripheral wall
137 of the first inner lid 131, the top end face 130A of the
cartridge casing 130 are positioned on the same imagi-
nary plane that expands in the front-rear direction and in
the left-right direction.

[0091] As illustrated in Fig. 9, the second inner lid 132
has a through-hole 139. In a state where the second inner
lid 132 is supported to the first inner lid 131, the through-
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hole 139 opposes the through-hole 46 of the first inner
lid 131 in the up-down direction and is positioned above
the through-hole 46. In other words, in a state where the
second inner lid 132 is supported to the firstinner lid 131,
the through-hole 139 is positioned in alignment with the
through-hole 46 with respect to the up-down direction.
[0092] The second inner lid 132 further includes a rib
140 at the lower surface 132B. The rib 140 protrudes
downward from the lower surface 132B. The rib 140 is
positioned frontward relative to the through-hole 139. The
rib 140 has a rectangular frame-like shape when the sec-
ond inner lid 132 is viewed from a bottom side thereof.
The shape of the rib 140 is not limited to a rectangular
frame-like shape, provided that the rib 140 has an en-
closed shape when the second inner lid 132 is viewed
from a bottom side thereof. For example, the rib 140 may
have a circular shape when the second inner lid 132 is
viewed from a bottom side thereof.

[0093] The semipermeable membrane 141 (see Fig.
7)is welded or melt-bonded to a lower end surface of the
rib 140. The semipermeable membrane 141 is a porous
film having minute holes blocking the passage of ink but
allowing the passage of air. The semipermeable mem-
brane 141 is made of fluorine resin such as poly-
tetrafluoro ethylene, polychlorotrifluoro ethylene, tetrafu-
loroethylene-hexafluoropropylene copolymer, tetrafu-
loroethylene-perfluoroalkyl vinyl ethyl copolymer, or
tetrafluoroethylene-ethylene copolymer.

[0094] Since the semipermeable membrane 141 is
welded to the lower end surface of the rib 140, the rib
140, the lower surface 132B of the second inner lid 132,
and the semipermeable membrane 141 define a space
89.

[0095] The second inner lid 132 also has a through-
hole 142. The through-hole 142 has one open end (i.e.
lower open end) formed in the lower surface 132B at a
position inside the rib 140 when the second inner lid 132
is viewed from a bottom side thereof. In other words, the
through-hole 142 is formed in the second inner lid 132
such that the one open end of the through-hole 142 is
positioned in a portion of the lower surface 132B provid-
ing the space 89. That is, the through-hole 142 is in com-
munication with the space 89. Hence, the through-hole
142 and the semipermeable membrane 141 oppose each
other in the up-down direction, with the space 89 inter-
posed therebetween in the up-down direction. The
through-hole 142 is formed at a position frontward rela-
tive to the front-rear center of the air chamber 36 of the
air communication passage 72. The through-hole 142 is
positioned at a right-front end portion in a region sur-
rounded by the rib 140.

[0096] Incidentally, the through-hole 142 need not be
formed at the position specified in Fig. 9. For example,
the through-hole 142 may be formed at a position rear-
ward relative to the front-rear center of the air chamber
36. Alternatively, the through-hole 142 may be positioned
at a left-front end portion or a rear end portion in the
region surrounded by the rib 140.
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[0097] The second inner lid 132 also has a labyrinth
path 143 at the upper surface 132A, asiillustrated in Figs.
9B and 9C. The labyrinth path 143 is defined by the upper
surface 132A, a plurality of ribs 144 provided at the upper
surface 132A, and the film 146 (see Fig. 7) welded to
upper end faces of the ribs 144.

[0098] The plurality of ribs 144 extends in the front-rear
direction and is juxtaposed with each other in the left-
right direction. Hence, the labyrinth path 143 is a contin-
uous passage that extends from the right to the left, re-
peatedly U-tuming in the front-rear direction. The laby-
rinth path 143 may not have the shape as illustrated in
Fig. 9B. For example, the labyrinth path 143 may be a
continuous passage that extends in the front-rear direc-
tion, repeatedly U-turning in the left-right direction.
[0099] The labyrinth path 143 has one end that is in
communication with the through-hole 142 and the other
end that is in communication with a communication hole
147.

[0100] The communication hole 147 is a circular hole
that opens upward. The communication hole 147 is de-
fined by the upper surface 132A and a rib 148. The rib
148 has a hollow cylindrical shape and protrudes upward
from the upper surface 132A. The rib 148 is connected
to the ribs 144. Hence, the rib 148 is connected to the
labyrinth path 143. In other words, the communication
hole 147 is in communication with the labyrinth path 143.
The film 133 and the film 146 are formed of a material
thatis impermeable to liquid and air. Neither the film 146
nor the film 133 (see Fig. 7) is welded to an upper end
face of the rib 148. The communication hole 147 thus
opens upward and in communication with the atmos-
phere. The communication hole 147 constitutes an end
of the air communication passage 72.

[0101] The communication hole 147 has an area when
the communication hole 147 is viewed from above. This
area of the communication hole 147 is greater than a
cross-sectional area of the labyrinth path 143 taken along
a plane perpendicular to an air flowing direction, that is,
a cross-sectional area of the labyrinth path 143 taken
along a plane perpendicular to the front-rear direction
illustrated in Fig. 9C. In the embodiment, the area of the
communication hole 147 is in a range from 3.1 square
millimeters to 23.7 square millimeters while the cross-
sectional arear of the labyrinth path 143 is in a range from
0.8 square millimeters to 1.0 square millimeter, for ex-
ample.

[0102] Incidentally, the communication hole 147 is not
limited to a circular hole. Further, the communication hole
147 may face in any directions other than the upward
direction 54.

[0103] Further, the second inner lid 132 has a rib 156,
a pair of ribs 157, and a pair of ribs 158 at the upper
surface 132A around the through-hole 139.

[0104] The rib 156 protrudes from the upper surface
132A along a peripheral edge of the through-hole 139.
The rib 156 has a hollow cylindrical shape. The rib 156
is adapted to fix the position of a rod 165 of a valve body
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161 of the valve mechanism 135 (see Figs. 7 and 10)
inserted into the through-hole 139 with respect to the left-
right direction and the front-rear direction.

[0105] The pair of ribs 157 is provided so that the rib
156 is interposed between the ribs 157 in the front-rear
direction. Each rib 157 is U-shaped, with an opening of
the "U" shape facing the rib 156 when viewed from above.
The ribs 157 are adapted to fix the position of the rod 165
of the valve body 161 of the valve mechanism 135 (see
Fig. 7) with respect to the left-right direction and the front-
rear direction.

[0106] The pair of ribs 158 is provided so that the rib
156 and the ribs 157 are interposed between the ribs 158
in the front-rear direction. Each rib 158 is bent at its distal
end. The bent portion of each rib 158 at the distal end is
capable of engaging with an engagement portion 152 of
the support member 150 (see Fig. 10).

<Film 133>

[0107] As illustrated in Fig. 7, the film 133 has a rec-
tangular shape. As illustrated in Fig. 10, the film 133 is
welded to the top end face 130A of the cartridge casing
130, the top end face 137A of the peripheral wall 137 of
the first inner lid 131, and the top end face 149A of the
rib 149 of the second inner lid 132. The film 133 does not
necessarily have a rectangular shape. The film 133 may
have any shape other than a rectangular shape provided
that the film 133 can be welded to the top end face 130A,
the top end face 137A, and the top end face 149A as
described above.

[0108] AsillustratedinFig. 7, the film 133 has an open-
ing 159 and an opening 160. The opening 159 is formed
ata position corresponding to the rib 144 in a state where
the film 133 is welded to the top end face 130A, the top
end face 137A, and the top end face 149A. Hence, the
film 146 welded to the rib 144 is exposed to an outside
through the opening 159 in a state where the film 133 is
welded to the top end face 130A, the top end face 137A,
and the top end face 149A. The opening 160 is formed
at a position corresponding to the rib 156, the ribs 157,
the ribs 158 and the valve mechanism 135 in a state
where the film 133 is welded to the top end face 130A,
the top end face 137A, and the top end face 149A. Hence,
therib 156, the ribs 157, the ribs 158, and the valve mech-
anism 135 are exposed to an outside through the opening
160 in a state where the film 133 is welded to the top end
face 130A, the top end face 137A, and the top end face
149A.

<Outer Lid 134>

[0109] As illustrated in Fig. 7, the outer lid 134 has a
generally box-like shape opening downward. The outer
lid 134 includes the top wall 39, the front wall 82, the rear
wall 83, the right side wall 84, and the left side wall 85.
The front wall 82 extends downward from the front end
of the top wall 39. The front wall 82 has a lower end
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connected to the front wall 40 of the cartridge casing 130.
The front wall 82 of the outer lid 134 and the front wall
40 and the connecting wall 49 of the cartridge casing 130
constitute the front wall of the ink cartridge 30. The rear
wall 83 extends downward from the rear end of the top
wall 39. The rear wall 83 has a lower end connected to
the rear wall 41 of the cartridge casing 130. The rear wall
83 of the outer lid 134 and the rear wall 41 of the cartridge
casing 130 constitute the rear wall of the ink cartridge
30. The right side wall 84 extends downward from a right
end of the top wall 39 and connects the front wall 82 to
the rear wall 83. The right side wall 84 has a lower end
connected to the right side wall 37 of the cartridge casing
130. The right side wall 84 of the outer lid 134 and the
right side wall 37 of the cartridge casing 130 constitute
the right side wall of the ink cartridge 30. The left side
wall 85 extends downward from a left end of the top wall
39 and connects the front wall 82 to the rear wall 83. The
left side wall 85 has a lower end connected to the left
side wall 38 of the cartridge casing 130. The left side wall
85 of the outer lid 134 and the left side wall 38 of the
cartridge casing 130 constitute the left side wall of the
ink cartridge 30.

[0110] Each of the front wall 82, the rear wall 83, the
right side wall 84 and the left side wall 85 has the opening
86. The engagement claws 88 of the cartridge casing
130 can engage with the openings 86, respectively. By
engaging the engagement claws 88 with the openings
86, the outer lid 134 covers the cartridge casing 130 from
above. In the embodiment, the openings 86 are formed
in the outer lid 134 while the engagement claws 88 are
provided at the cartridge casing 130. However, the en-
gagement claws 88 may be provided at the outer lid 134
while the openings 86 may be formed in the cartridge
casing 130.

[0111] As illustrated in Figs. 4 and 5, the top wall 39
has an opening 44 that extends in the front-rear direction.
The opening 44 is formed at a position upward of the rib
156, the ribs 157 and the ribs 158 of the second inner lid
132.

[0112] The outerlid 134 includes the protruding portion
43 that protrudes upward from the top wall 39. The pro-
truding portion 43 is provided on the top wall 39 so as to
surround the opening 44 from right, left and rear sides
thereof. The lock shaft 145 (Fig. 3) can access the pro-
truding portion 43 from an outside.

[0113] Asiillustrated in Fig. 6, the protruding portion 43
has a rear end whose rear surface faces rearward. The
rear surface of the protruding portion 43 serves as the
lock surface 151. The lock surface 151 is positioned up-
ward relative to the top surface of the top wall 39. The
lock surface 151 extends in the up-down direction and in
the left-right direction. In a state where the ink cartridge
30 is attached to the cartridge attachment section 110,
the lock surface 151 facing rearward is in contact with
the lock shaft 145. Since the lock surface 151 facing rear-
ward abuts on the lock shaft 145, the ink cartridge 30 is
held in the cartridge attachment section 110 against the
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urging force of the coil spring 78. Accessed components
or members, such as the protruding portion 43, can be
accessed from the outside of the ink cartridge 30 in a
state where the ink cartridge 30 is attached to the car-
tridge attachment section 110.

[0114] As illustrated in Figs. 4 and 5, the protruding
portion 43 includes the pair of walls 114. The pair of walls
114 is positioned frontward of the lock surface 151, with
the opening 44 interposed therebetween. Each of the
walls 114 has an upper end surface including a horizontal
surface 154 and a sloped surface 155. The horizontal
surface 154 has arear end continuous to the lock surface
151. The sloped surface 155 is positioned frontward rel-
ative to the horizontal surface 154. The sloped surface
155 is continuous to a front end of the horizontal surface
154. The sloped surface 155 faces upward and front-
ward. The sloped surface 155 slopes so that its front end
is positioned further downward than its rear end. Since
the horizontal surface 154 connects the lock surface 151
to the sloped surface 155, the lock surface 151 and the
sloped surface 155 do not provide a ridge-like shape.
Hence, during the insertion process of the ink cartridge
30 into the cartridge attachment section 110, the lock
shaft 145 is smoothly guided by the sloped surface 155
and the horizontal surface 154 toward a position further
rearward than the lock surface 151 while contacting the
sloped surface 155 and the horizontal surface 154.
[0115] The outer lid 134 further includes an operation
portion 90. The operation portion 90 is provided on the
top wall 39 at a position rearward relative to the lock sur-
face 151. The operation portion 90 may be manipulated
by a user. The top wall 39 has a subordinate upper sur-
face 91 at its rear end portion. The operation portion 90
is disposed above the subordinate upper surface 91 and
spaced apart from the subordinate upper surface 91. The
operation portion 90 has a generally flat plate-like shape.
Specifically, the operation portion 90 protrudes upward
from a boundary region between the subordinate upper
surface 91 and a remaining upper surface of the top wall
39 to a height the same as the protruding portion 43. An
upper end of the operation portion 90 is positioned further
frontward than a lower end of the operation portion 90.
Asillustratedin Figs. 5and 6, arib 94 is provided between
the operation portion 90 and the subordinate upper sur-
face 91. The rib 94 connects the operation portion 90 to
the subordinate upper surface 91. The rib 94 extends
rearward from the boundary region between the subor-
dinate upper surface 91 and the remaining upper surface.
Therib 94 has a dimensionin the left-right direction small-
er than a dimension in the left-right direction of the oper-
ation portion 90 and also smaller than a dimension in the
left-right direction of the subordinate upper surface 91.
The rib 94 can suppress deformation of a rear portion of
the operation portion 90 in the up-down direction.
[0116] The operation portion 90 has a surface facing
upward and rearward. This surface serves as an opera-
tion surface 92. A rear portion of the operation surface
92 and the subordinate upper surface 91 are positioned
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so as to overlap with each other in the front-rear direction.
In other words, when the ink cartridge 30 is viewed from
above, the rear portion of the operation surface 92 over-
laps with the subordinate upper surface 91. On the op-
eration surface 92, a plurality of projections, e.g., a plu-
rality of projecting ribs 93, extending in the left-right di-
rection is formed. The projecting ribs 93 are spaced apart
from one another in the front-rear direction. The project-
ing ribs 93 as a plurality of projections allow the user to
physically recognize the operation surface 92. The pro-
jecting ribs 93 can also serve to prevent the user’s finger
from slipping over the operation surface 92 when the user
manipulates the operation surface 92. As described
above, the accessed components or members can be
accessed from the outside of the ink cartridge 30 in a
state where the ink cartridge 30 is attached to the car-
tridge attachment section 110. However, the accessed
components may be components to be accessed by the
user for manipulating the same in a state where the ink
cartridge 30 is attached to the cartridge attachment sec-
tion 110.

[0117] The operation surface 92 can be visually rec-
ognized when the ink cartridge 30 is viewed from an up-
per side thereof. The operation surface 92 can also be
visually recognized when the ink cartridge 30 is viewed
from a rear side thereof. The user manipulates the oper-
ation surface 92 in order to remove the ink cartridge 30
attached to the cartridge attachment section 110 there-
from. Incidentally, in the embodiment, the operation por-
tion 90 is formed integrally with the outer lid 134. Hence,
the operation portion 90 is fixed to the outer lid 134 and
immovable relative to the outer lid 134. Thus, the oper-
ation portion 90 does not pivotally move relative to the
outer lid 134. Therefore, a force applied from the user to
the operation surface 92 is directly transmitted to the out-
er lid 134 without changing a direction of the force.
[0118] The outer surface of each of the front wall 40,
82, the rear wall 41, 83, the top wall 39, the bottom wall
42, 48, the right side wall 37, 84, and the left side wall
38, 85 constituting the ink cartridge 30 need not be con-
figured as one flat surface. That is, the front surface (i.e.
the outer surface of the front wall) of the ink cartridge 30
can be any surface(s) thatis visible when the ink cartridge
30 in its operational posture is viewed from its front side
and that is positioned frontward relative to a front-rear
center of the ink cartridge 30 in its operational state. Ac-
cordingly, a front surface of the connecting wall 49 may
constitute a part of the front surface of the front wall of
the ink cartridge 30. The rear surface (i.e. the outer sur-
face of the rear wall) of the ink cartridge 30 can be any
surface(s) that is visible when the ink cartridge 30 in its
operational posture is viewed from its rear side and that
is positioned rearward relative to the front-rear center of
the ink cartridge 30. The top surface (i.e. the outer surface
of the top wall) of the ink cartridge 30 can be any sur-
face(s) that is visible when the ink cartridge 30 in its op-
erational posture is viewed from above and that is posi-
tioned upward relative to an up-down (vertical) center of
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the ink cartridge 30. The bottom surface (i.e. the outer
surface of the bottom wall) of the ink cartridge 30 can be
any surface(s) that is visible when the ink cartridge 30 in
its operational posture is viewed from below and that is
positioned downward relative to the up-down center of
the ink cartridge 30. The same is applied to the right sur-
face (i.e. the outer surface of the right side wall) of the
ink cartridge 30 and the left surface (i.e. the outer surface
of the left side wall) of the ink cartridge 30. The right
surface of the ink cartridge 30 can be any surface(s) that
is visible when the ink cartridge 30 in its operational pos-
ture is viewed from its right side and that is positioned
rightward relative to a left-right center of the ink cartridge
30. The left surface of the ink cartridge 30 can be any
surface(s) that is visible when the ink cartridge 30 in its
operational posture is viewed from its left side and that
is positioned leftward relative to the left-right center of
the ink cartridge 30.

[0119] As illustrated in Figs. 4 to 6, the outer lid 134
further includes a light-blocking plate 67. The light-block-
ing plate 67 is provided on the top surface (outer surface)
of the top wall 39. The light-blocking plate 67 protrudes
upward from the top surface of the top wall 39. The light-
blocking plate 67 has a flat plate-like shape that extends
in the front-rear direction. The light-blocking plate 67 is
integral with the top wall 39. The light-blocking plate 67
may notbe integral with the top wall 39. The light-blocking
plate 67 is positioned frontward relative to the protruding
portion 43. The light-blocking plate 67 is also positioned
frontward relative to the IC board 64 (described later). In
the embodiment, the light-blocking plate 67 is a resin
plate containing a colored material capable of absorbing
light (such as, black pigment, carbon black pigment, or
black dye). Alternatively, the light-blocking plate 67 may
be configured by attaching a material that cannot transmit
light, such as aluminum, to side surfaces of a plate ca-
pable of transmitting light.

[0120] The light-blocking plate 67 has a cutout 66 as
illustrated in Fig. 6. The cutout 66 is recessed downward
from an upper edge 67C of the light-blocking plate 67
and extends in the front-rear direction. The cutout 66 is
formed in the light-blocking plate 67 at a position in align-
ment with the optical sensor 113 in the left-right direction
when the ink cartridge 30 is completely attached to the
cartridge attachment section 110. The light-blocking
plate 67 has left and right surfaces serving as a light-
blocking surface 67A. Light emitted from an outside of
the ink cartridge 30 and travelling in the left-right direction
can access the light-blocking surface 67A. Specifically,
the light-blocking surface 67A includes a light-blocking
portion 68 adapted to block light emitted from the optical
sensor 113 and travelling in the left-right direction (see
Figs.2and 6)during the attachmentand removal process
of the ink cartridge 30 relative to the cartridge attachment
section 110. In other words, the light-blocking portion 68
is configured to either prevent a light from passing there-
through or to alter a path of the light when the light-block-
ing portion 68 receives the light. The light-blocking por-
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tion 68 is provided at a region of the light-blocking surface
67A from a front edge 67B of the light-blocking plate 67
to a front edge of the cutout 66. During the attachment
and removal process of the ink cartridge 30 relative to
the cartridge attachment section 110, the light emitted
from the light emitter of the optical sensor 113 is incident
on the light-blocking portion 68 before the light arrives at
the light receiver of the optical sensors 113. At this time,
the intensity of light received at the light receiver is less
than a predetermined intensity, for example, zero. Note
that the light-blocking portion 68 may completely block
the light traveling in the left-right direction, or may partially
attenuate the light. Alternatively, the light-blocking por-
tion 68 may refract the lightto change atraveling direction
thereof, or may fully reflect the light. The phrase "to block
light" herein implies that the light emitted from the light
emitter is prevented from reaching the light receiver in
an amount that the light receiver can detect the light-
blocking plate 67. When the ink cartridge 30 is completely
attached to the cartridge attachment section 110, the cut-
out 66 opposes the optical sensors 113, so that the light
emitted from the light emitter of the optical sensor 113
can pass through the cutout 66 to reach the light receiver
of the optical sensors 113.

[0121] The light-blocking plate 67 may not be formed
with the cutout66. Depending on types of the ink cartridge
30, the light-blocking plate 67 may or may not have the
cutout 66. In other words, depending on types of the ink
cartridge 30, the light-blocking plate 67 may or may not
be detected through the optical sensor 113 in a state
where the ink cartridge 30 is attached to the cartridge
attachment section 110. Specifically, the types of the ink
cartridge 30 imply that colors of ink stored in the ink car-
tridge 30, types of ink (pigment ink or dye ink) stored in
the ink cartridge 30 and initial amounts of ink (large
amount or small amount) stored in the ink cartridge 30,
for example.

[0122] As illustrated in Fig. 22, a light-blocking plate
267 has a flat plate-like shape that extends in the front-
rear direction. No cutout is formed in the light-blocking
plate 267. The light-blocking plate 267 has a configura-
tion the same as that of the light-blocking plate 67 except
that the cutout 66 is not formed. The light-blocking plate
267 has a light-blocking surface 267A including a light-
blocking portion 268. The light blocking portion 268 is
provided in a region of the light-blocking surface 267A
from a front edge 267B of the light-blocking plate 267 to
a position where the optical sensor 113 opposes when
the ink cartridge 30 is completely attached to the cartridge
attachment section 110. In this case, during the attach-
ment and removal process of the ink cartridge 30 relative
to the cartridge attachment section 110, the light emitted
from the light emitter of the optical sensor 113 is blocked,
attenuated, refracted, or reflected by the light-blocking
portion 268. Further, since the light-blocking portion 268
has a portion 268A opposing the optical sensor 113 in a
state where the ink cartridge 30 is attached to the car-
tridge attachment section 110, the light emitted from the
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light emitter of the optical sensor 113 is blocked, atten-
uated, refracted, or reflected by the light-blocking portion
268 when the ink cartridge 30 is completely attached to
the cartridge attachment section 110.

[0123] With the light-blocking plate 67, the printer 10
can determine, for example, whether the ink cartridge 30
has been attached to the cartridge attachment section
110 based on the intensity of the light received by the
light receiver of the optical sensor 113 during the attach-
ment and removal process of the ink cartridge 30 relative
to the cartridge attachment section 110. In terms of the
ink cartridge 30 with the light-blocking plate 267, the print-
er 10 may determine whether the ink cartridge 30 has
been attached to the cartridge attachment section 110
based on whether or not the light emitted from the light
emitter of the optical sensor 113 is blocked by the light-
blocking plate 267, that is, the light-blocking plate 267 is
detected, when the ink cartridge 30 has been attached
to the cartridge attachment section 110.

[0124] Further, the printer 10 can determine the type
of the ink cartridge 30 attached to the cartridge attach-
ment section 110 based on the presence or absence of
the cutout 66, that is, based on whether the light emitted
from the light emitter of the optical sensor 113 passes
through the cutout 66 to be received by the light receiver
of the optical sensors 113. The user also may visually
determine the type of the ink cartridge 30 based on the
presence or absence of the cutout 66. Further, the printer
10 may determine the information on the ink cartridge 30
attached to the cartridge attachment section 110 based
on change of detection signals outputted from the optical
sensor 113 during the attachment process of the ink car-
tridge 30 to the cartridge attachment section 110 and
when the ink cartridge 30 has been attached to the car-
tridge attachment section 110.

[0125] As illustrated in Figs. 4 to 6, the IC board 64 is
disposed at the top surface of the top wall 39. The IC
board 64 is positioned between the light-blocking plate
67 and the protruding portion 43 in the front-rear direction.
The IC board 64 is positioned closer to the ink supply
portion 34 than the protruding portion 43 is to the ink
supply portion 34 in the front-rear direction. In other
words, at the top wall 39, the light-blocking plate 67, the
IC board 64, and the protruding portion 43 are arranged
in this order from the front side to the rear side of the top
wall 39. Specifically, at the top wall 39, the light-blocking
surface 67A of the light-blocking plate 67, upper surfaces
of the electrodes 65 of the IC board 64, and the lock
surface 151 of the protruding portion 43 are arranged in
this order from the front side to the rear side of the top
wall 39. The IC board 64 is electrically connected to the
four contacts 106 during the insertion process of the ink
cartridge 30 into the cartridge attachment section 110.
In a state where the ink cartridge 30 is attached to the
cartridge attachment section 110, electrical connection
between the IC board 64 and the four contacts 106 are
maintained.

[0126] TheIC board 64 includes a substrate, an IC (not
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illustrated), and the four electrodes 65. The substrate
supports the IC. The four electrodes 65 are mounted on
the substrate. The four electrodes 65 are electrically con-
nected to the IC. The four electrodes 65 extend in the
front-rear direction and are arrayed in the left-right direc-
tion. The four electrodes 65 are disposed on an upper
surface of the substrate and exposed to an outside to
allow electrical access thereto from above. The upper
surfaces of the four electrodes 65 can directly contact
the four contacts 106 of the case 101, respectively when
the ink cartridge 30 has been attached to the cartridge
attachment section 110. The IC is a semiconductor inte-
grated circuit. The IC readably stores data indicative of
information on the ink cartridge 30, such as a lot number,
a manufacturing date, a color of the ink, the number of
printable sheets of paper, and the like. Incidentally, the
substrate may be a rigid substrate or a flexible substrate
having flexibility.

<Internal Configuration of Ink Cartridge 30>

[0127] Asillustrated in Fig. 10, the ink cartridge 30 in-
cludes the first storage chamber 32, the second storage
chamber 33, an ink valve chamber 35, and the air com-
munication passage 72. The first storage chamber 32,
the second storage chamber 33, the ink valve chamber
35, and the air communication passage 72 are provided
inside the ink cartridge 30.

[0128] The inner bottom wall portion 45 is provided in-
side the ink cartridge 30. More specifically, the cartridge
casing 130 has the inner bottom wall portion 45. The
inner bottom wall portion 45 extends in the front-rear di-
rection and the left-right direction. In a state where the
cartridge casing 130 supports the first inner lid 131, the
inner bottom wall portion 45 opposes the bottom wall 136
of the first inner lid 131 in the up-down direction. The
upper surface 45A of the inner bottom wall portion 45 is
continuous with the upper surface 48A of the subordinate
bottom wall portion 48.

[0129] An upper end of the first storage chamber 32 is
defined by the lower surface 136B of the bottom wall 136
of the first inner lid 131. A lower end of the first storage
chamber 32 is defined by the upper surface 45A of the
inner bottom wall portion 45 and an upper surface 48A
of the subordinate bottom wall portion 48. A front end of
the first storage chamber 32 is defined by an inner surface
40A of the front wall 40. A rear end of the first storage
chamber 32 is defined by an inner surface 41A of the
rear wall 41. A left end of the first storage chamber 32 is
defined by the inner surface 38A of the left side wall 38.
A right end of the first storage chamber 32 is defined by
the inner surface 37A of the right side wall 37. Thus, the
first storage chamber 32 is a space defined by the lower
surface 136B of the bottom wall 136 of the first inner lid
131, the upper surface 45A of the inner bottom wall por-
tion 45, the upper surface 48A of the subordinate bottom
wall portion 48, the inner surface 40A of the front wall 40,
the inner surface 41A of the rearwall 41, the inner surface
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37A of the right side wall 37, and the inner surface 38A
of the left side wall 38. A dimension in the front-rear di-
rection of the first storage chamber 32 is greater than a
dimension in the left-right direction of the first storage
chamber 32. Gaps between the front wall 40, the rear
wall 41, the right side wall 37 and the left side wall 38,
and the firstinner lid 131 are sealed liquid-tightly with the
film 133.

[0130] The first ribs 185 and the second ribs 186 pro-
trude into the first storage chamber 32 from the lower
surface 136B of the bottom wall 136 of the first inner lid
131. The lower surface 136B is one of the surfaces de-
fining the first storage chamber 32.

[0131] The ribs 185, 186 protrude from the lower sur-
face 136B. However, no ribs protrude from the surfaces
defining the first storage chamber 32 other than the lower
surface 136B. That is, none of the upper surface 45A of
the inner bottom wall portion 45, the upper surface 48A
of the subordinate bottom wall portion 48, the inner sur-
face 40A of the front wall 40, the inner surface 41A of the
rear wall 41, the inner surface 37A of the right side wall
37, and the inner surface 38A of the left side wall 38 has
an inwardly protruding portion, such as a rib, protruding
or extending therefrom toward the first storage chamber
32. Preferably, no inwardly protruding portion should be
formed on the upper surface 45A of the inner bottom wall
portion 45, the upper surface 48A of the subordinate bot-
tom wall portion 48, the inner surface 40A of the front
wall 40, the inner surface 41A of the rear wall 41, the
inner surface 37A of the right side wall 37, and the inner
surface 38A of the left side wall 38. However, inwardly
protruding portions may be formed on these surfaces.
[0132] At the time of manufacturing the ink cartridge
30, the ink stored in the first storage chamber 32 is in
contact with the upper surface 45A of the inner bottom
wall portion 45, the upper surface 48A of the subordinate
bottom wall portion 48, the inner surface 40A of the front
wall 40, the inner surface 41A of the rear wall 41, the
inner surface 37A of the right side wall 37, and the inner
surface 38A of the left side wall 38.

[0133] As described above, the through-hole 46 is
formed in the bottom wall 136 of the first inner lid 131.
Through the through-hole 46, the first storage chamber
32 is in communication with the air chamber 36 of the air
communication passage 72.

[0134] The second storage chamber 33 is provided in
the interior space of the cartridge casing 130 at a position
downward relative to the first storage chamber 32 when
the ink cartridge 30 is in its operational posture. The sec-
ond storage chamber 33 is adapted to store ink therein.
The second storage chamber 33 has a volume smaller
than that of the first storage chamber 32. Thus, a smaller
amount of ink can be stored in the second storage cham-
ber 33 than in the first storage chamber 32.

[0135] An upper end of the second storage chamber
33 is defined by a lower surface 45B of the inner bottom
wall portion 45. A lower end of the second storage cham-
ber 33 is defined by an upper surface 42A of the main
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bottom wall portion 42. A rear end of the second storage
chamber 33 is defined by the inner surface 41A of the
rear wall 41. A left end of the second storage chamber
33 is defined by the inner surface 38A of the left side wall
38 while a right end of the second storage chamber 33
is defined by the inner surface 37A of the right side wall
37. The second storage chamber 33 and the ink valve
chamber 35 are partitioned by a partitioning wall 50. A
front end of the second storage chamber 33 is defined
by a surface 50A of the partitioning wall 50. The surface
50A is a rear surface of the partitioning wall 50 and is
closer to the second storage chamber 33 than to a front
surface of the partitioning wall 50. The second storage
chamber 33 is a space defined by the lower surface 45B
of the inner bottom wall portion 45, the upper surface 42A
of the main bottom wall portion 42, the inner surface 41A
of the rear wall 41, the inner surface 37A of the right side
wall 37, the inner surface 38A of the left side wall 38, and
the surface 50A of the partitioning wall 50.

[0136] At the time of manufacturing the ink cartridge
30, the ink stored in the second storage chamber 33 is
in contact with the lower surface 45B of the inner bottom
wall portion 45, the upper surface 42A of the main bottom
wall portion 42, the inner surface 41A of the rear wall 41,
the inner surface 37A of the right side wall 37, the inner
surface 38A of the left side wall 38, and the surface 50A
of the partitioning wall 50.

[0137] The second storage chamber 33 is in commu-
nication with the first storage chamber 32 through a com-
munication hole 47 (Figs. 10 and 11) formed in the inner
bottom wall portion 45. As illustrated in Fig. 11, the com-
munication hole 47 is formed at a rear-right end portion
of the inner bottom wall portion 45. In other words, an
open end of the communication hole 47 is open to the
upper surface 45A of the inner bottom wall portion 45.
As illustrated in Fig. 10, the second storage chamber 33
is also in communication with the ink valve chamber 35
through a through-hole 99 formed in the partitioning wall
50. The ink valve chamber 35 extends from the second
storage chamber 33 in the frontward direction 51.
[0138] As illustrated in Fig. 10, the upper surface 45A
of the inner bottom wall portion 45 and the upper surface
48A of the subordinate bottom wall portion 48 are sloped.
The upper surface 45A of the inner bottom wall portion
45 and the upper surface 48A of the subordinate bottom
wall portion 48 slope relative to the front-rear direction
so that a front end of the upper surface 48A of the sub-
ordinate bottom wall portion 48 is positioned further up-
ward than a rear end of the upper surface 45A of the
inner bottom wall portion 45. That is, the upper surface
45A of the inner bottom wall portion 45 and the upper
surface 48A of the subordinate bottom wall portion 48
slope downward toward the communication hole 47.
[0139] The communication hole 47 need not be formed
in the rear-right end portion of the inner bottom wall por-
tion 45. The communication hole 47 may be formed in a
front-rear center portion of the inner bottom wall portion
45, for example. Alternatively, the communication hole
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47 may be formed in the inner bottom wall portion 45
across an entire region in the left-right direction, or may
be formed in the subordinate bottom wall portion 48.
[0140] In the embodiment, the upper surface 45A of
the inner bottom wall portion 45 slopes relative to the
front-rear direction, that is, slopes downward toward the
communication hole 47. However, the upper surface 45A
of the inner bottom wall portion 45 need not slope as
described above.

[0141] As illustrated in Figs. 10 and 14, the upper sur-
face 48A includes the curved surface 115A, the curved
surface 116A, and the curved surface 119A.

[0142] The curved surface 115A extends downward
from the lower end of the inner surface 37A of the right
side wall 37. That is, the curved surface 115A is contin-
uously connected to the lower end of the inner surface
37A of the right side wall 37. The curved surface 116A
extends downward from the lower end of the inner sur-
face 38A of the left side wall 38. That is, the curved sur-
face 116A is continuously connected to the lower end of
the inner surface 38A of the left side wall 38. The curved
surface 115A and the curved surface 116A are provided
by the upper surface 48A of the subordinate bottom wall
portion 48. Although not illustrated in the drawings, the
upper surface 45A includes a curved region continuously
connected to the inner surface 37A of the right side wall
37, and another curved region continuously connected
to the inner surface 38A of the left side wall 38. Each of
the curved surface 115A and the curved surface 116A
has a radius of curvature that is greater than that of the
curved regions of the upper surface 45A. The curved
surface 115A is curved so that its lower end is positioned
further leftward than its upper end. The curved surface
116A is curved so that its lower end is positioned further
rightward than its upper end. The curved surface 115A
and the curved surface 116A are curved so as to expand
outward of the cartridge casing 130. The lower end of
the curved surface 115A is connected to the lower end
of the curved surface 116A. Here, the lower end of the
curved surface 115A and the lower end of the curved
surface 116A provide a lowermost portion of the first stor-
age chamber 32 at its front portion, that is, a lowermost
portion ofthe upper surface 48A. In other words, the lower
end of the curved surface 115A is connected to the lower
end ofthe curved surface 116A (i.e. the lowermost portion
of the upper surface 48A as well as the lowermost portion
of the first storage chamber 32 at its front portion), and
the lower end of the curved surface 116A is connected
to the lower end of the curved surface 115A (i.e. the low-
ermost portion of the upper surface 48A as well as the
lowermost portion of the first storage chamber 32 at its
front portion). Accordingly, at the front portion of the first
storage chamber 32, a curved inner surface having a U-
shaped cross-section is formed by the upper surface
48A, and the U-shaped curved inner surface (i.e. the up-
per surface 48A) connects the inner surface 37A of the
right side wall 37 to the inner surface 38A of the left side
wall 38.
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[0143] The outer curved surface 115B of the subordi-
nate bottom wall portion 48 is curved in a direction sub-
stantially parallel to a direction that the inner curved sur-
face 115A is curved. In other words, the outer curved
surface 115B is curved in a direction the same as a di-
rection that the inner curved surface 115Ais curved. The
outer curved surface 116B of the subordinate bottom wall
portion 48 is curved in a direction substantially parallel
to a direction that the inner curved surface 116A is
curved. In other words, the outer curved surface 116B is
curved in adirection the same as the inner curved surface
116A is curved. Incidentally, the outer curved surfaces
115B and 116B need not be curved. For example, the
outer curved surfaces 115B and 116B may be bent.

[0144] Asillustratedin Fig. 10, the curved surface 119A
extends downward from the lower end of the inner sur-
face 40A of the front wall 40. That is, the curved surface
119A is continuously connected to the lower end of the
inner surface 40A of the front wall 40. The curved surface
119A is provided by the upper surface 48A of the subor-
dinate bottom wall portion 48. The curved surface 119A
is curved so that its lower end is positioned further rear-
ward than its upper end. The curved surface 119A is
curved so as to expand outward of the cartridge casing
130. The outer curved surface 119B of the subordinate
bottom wall portion 48 is curved in a direction substan-
tially parallel to a direction that the inner curved surface
119A is curved. In other words, the outer curved surface
119B is curved in a direction the same as a direction that
the inner curved surface 119A is curved. Incidentally, the
outer curved surface 119B need not be curved. For ex-
ample, the outer curved surface 119B may be bent.

[0145] As illustrated in Fig. 11, the inner surface 40A
includes the curved surface 117A, the curved surface
118A, and an intermediate surface 121A between the
curved surface 117A and the curved surface 118A. The
curved surface 117A extends frontward from the front
end of the inner surface 37A of the right side wall 37.
Thatis, the curved surface 117A is continuously connect-
ed to the front end of the inner surface 37A of the right
side wall 37. The curved surface 118A extends frontward
from the front end of the inner surface 38A of the left side
wall 38. That is, the curved surface 118A is continuously
connected to the front end of the inner surface 38A of
the left side wall 38. The curved surface 117A has a front
end continuously connected to a right end of the inter-
mediate surface 121A of the inner surface 40A. The
curved surface 118A has a front end continuously con-
nected to a left end of the intermediate surface 121A of
the inner surface 40A. The curved surface 117A and the
curved surface 118A are provided by the inner surface
40A of the front wall 40. The curved surface 117A is
curved so that its front end is positioned further leftward
than its rear end. The curved surface 118A is curved so
that its front end is positioned further rightward than its
rear end. The curved surface 117A and the curved sur-
face 118A are curved so as to expand outward of the
cartridge casing 130. The inner surface 40A of the front
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wall 40 has a left-right center portion that constitutes a
frontmost portion of the first storage chamber 32. That
is, the intermediate surface 121A includes the frontmost
portion of the first storage chamber 32. The front end of
the curved surface 117A and the front end of the curved
surface 118A are connected to the intermediate surface
121A that includes the frontmost portion of the first stor-
age chamber 32.

[0146] The outer curved surface 117B of the front wall
40 is curved in a direction substantially parallel to a di-
rection that the inner curved surface 117A is curved. In
other words, the outer curved surface 117B is curved in
a direction the same as a direction that the inner curved
surface 117A is curved. The outer curved surface 118B
of the front wall 40 is curved substantially parallel to a
direction that the inner curved surface 118A is curved.
In other words, the outer curved surface 118B is curved
in a direction the same as a direction thatthe inner curved
surface 118A is curved. Incidentally, the outer curved
surfaces 117B and 118B need not be curved. For exam-
ple, the outer curved surfaces 117B and 118B may be
bent.

[0147] Theinnercurvedsurface 115A, the inner curved
surface 117A, and the inner curved surface 119A are
smoothly and continuously connected to each other to
provide a boundary region formed with a substantially
spherical surface. Similarly, the inner curved surface
116A, the inner curved surface 118A, and the inner
curved surface 119A are smoothly and continuously con-
nected to each otherto provide a boundary region formed
with a substantially spherical surface. Further, the outer
curved surface 115B, the outer curved surface 117B, and
the outer curved surface 119B are smoothly and contin-
uously connected to each other to provide a boundary
region formed with a spherical surface. Still further, the
outer curved surface 116B, the outer curved surface
118B, and the outer curved surface 119B are smoothly
and continuously connected to each other to provide a
boundary region formed with a substantially spherical
surface. In Fig. 7, the spherical surface of the boundary
region between the outer curved surface 116B, the outer
curved surface 118B, and the outer curved surface 119B
is designated by a reference sign 200.

[0148] In the embodiment, the curved surface 115A
and the curved surface 116A are continuously connected
to each other at their lower ends. However, as will be
described later in the ink cartridge 30K according to the
variation of the embodiment, the lower end of the curved
surface 115A and the lower end of the curved surface
116A may not be continuously connected to each other.
[0149] Further, in the embodiment, the front end of the
curved surface 117A and the front end of the curved sur-
face 118A are connected to the intermediate surface
121A. However, the front end of the curved surface 117A
and the front end of the curved surface 118A may be
continuously connected to each other. In this case, the
connecting portion between the curved surface 117A and
the curved surface 118A constitutes the frontmost portion
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of the first storage chamber 32.

[0150] Further, in the embodiment, the upper surface
48A of the subordinate bottom wall portion 48 includes
the curved surface 115A connected to the lower end of
the inner surface 37A of the right side wall 37, the curved
surface 116A connected to the lower end of the inner
surface 38A of the left side wall 38, and the curved surface
119A connected to the lower end of the front surface 40A
of the front wall 40. Further, in the embodiment, the inner
surface 40A of the front wall 40 includes the curved sur-
face 117A connected to the front end of the inner surface
37A of the right side wall 37, and the curved surface 118A
connected to the front end of the inner surface 38A of
the left side wall 38. However, an inner curved surface(s)
may be provided so as to be connected to the rear end
of the inner surface 37A of the right side wall 37, the rear
end of the inner surface 38A of the left side wall 38, the
inner surface 40A of the front wall 40, the inner surface
41A of the rear wall 41, the upper surface 42A of the main
bottom wall portion 42, the upper surface 45A of the inner
bottom wall portion 45, and the upper surface 48A of the
subordinate bottom wall portion 48. For example, as il-
lustrated in Fig. 21, the upper surface 45A may include
a curved surface 122A continuously connected to the
inner surface 41A of the rear wall 41. Further, a curved
surface may extend from one end of an inner surface of
at least one of the right side wall 37, the left side wall 38,
the front wall 40, the rear wall 41, the main bottom wall
portion 42, the subordinate bottom wall portion 48, and
the inner bottom wall portion 45.

[0151] Further, the inner curved surface 115A and the
inner curved surface 116A each have a radius of curva-
ture of, for example, not less than 1 mm. More specifi-
cally, the inner curved surface 115A and the inner curved
surface 116A each have a radius of the curvature in a
range from 1 mm to 3 mm. The outer curved surface
115B and the outer curved surface 116B each have a
radius of curvature of, for example, not less than 7 mm.

<Air Communication Passage 72>

[0152] The air communication passage 72 is a space
that provides communication between the first storage
chamber 32 and an exterior of the ink cartridge 30. The
air communication passage 72 is positioned above the
cartridge casing 130. As illustrated in Fig. 10, the air com-
munication passage 72 includes the air chamber 36, the
through-hole 142 (see Figs. 9A and 9B), and the labyrinth
path 143 described above.

[0153] The air chamber 36 is a space formed in the air
communication passage 72. The air chamber 36 com-
municates with the first storage chamber 32 at one end
and communicates with the labyrinth path 143 atthe other
end. The air chamber 36 has a portion positioned above
the first storage chamber 32 and below the labyrinth path
143. The air chamber 36 has a lower end defined by the
upper surface 136A of the bottom wall 136 of the first
inner lid 131 and an upper end defined by the lower sur-
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face 132B of the second inner lid 132. The air chamber
36 has a front end, a rear end, aright end, and a left end
defined by the inner peripheral surface of the peripheral
wall 137 (see Figs. 8A and 8B) of the first inner lid 131.
A gap between the second inner lid 132 and the periph-
eral wall 137 of the first inner lid 131 is sealed liquid-
tightly with the film 133.

[0154] As described above, the upper end of the first
storage chamber 32 is defined by the lower surface 136B
of the bottom wall 136 of the first inner lid 131. That is,
the first storage chamber 32 and the air chamber 36 are
partitioned by the bottom wall 136.

[0155] The air chamber 36 is in communication with
the first storage chamber 32 through the through-hole 46
penetrating the bottom wall 136 in the up-down direction.
Further, the air chamber 36 is in communication with the
labyrinth path 143 through the through-hole 142 (see
Figs. 9A and 9B) formed in the second inner lid 132. As
described above, the semipermeable membrane 141
(see Fig. 7) is welded to the lower end surface of the rib
140 of the second inner lid 132. With this structure, ink
flowing from the first storage chamber 32 through the
through-hole 46 is blocked by the semipermeable mem-
brane 141 and does not reach the through-hole 142.
Hence, the semipermeable membrane 141 prevents ink
from flowing into the labyrinth path 143.

[0156] As described above, the labyrinth path 143 is
defined by the upper surface 132A, the plurality of ribs
144 (see Fig. 9B), and the film 146 (see Fig. 7). The
labyrinth path 143 is a continuous passage that extends
in the left-right direction, repeatedly U-tuming in the front-
rear direction. The labyrinth path 143 is provided in a
form of a groove covered with the film 146 at its top end.
The labyrinth path 143 has one end in communication
with the through-hole 142 and another end in communi-
cation with the communication hole 147. The labyrinth
path 143 is in communication with the air chamber 36
through the through-hole 142 formed in the second inner
lid 132. The labyrinth path 143 is provided at a surface
(i.e. upper surface 132A) of the second inner lid 132, the
surface being opposite to a surface (i.e. lower surface
132B) of the second inner lid 132 that defines the upper
end ofthe air chamber 36. In the embodiment, the surface
defining the upper end of the air chamber 36 is an inner
surface of the second inner lid 132. The labyrinth path
143 is positioned upward relative to the air chamber 36.
The labyrinth path 143 is in communication with an inte-
rior space 134A (see Fig. 10) of the outer lid 134 through
the communication hole 147 (see Fig. 7). The interior
space 134A is in communication with the outside of the
ink cartridge 30 through the opening 44 (see Fig. 4)
formed in the top wall 39 of the outer lid 134 and through
a gap between the outer lid 134 and the cartridge casing
130. That is, the labyrinth path 143 can communicates
with the atmosphere through the communication hole
147.
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42
<Valve Mechanism 135 and Support Member 150>

[0157] The valve mechanism 135 has a function for
interrupting and establishing communication between
the first storage chamber 32 and the atmosphere. The
configuration of the valve mechanism 135 according to
the embodiment will be described in detail below. The
valve mechanism 135 may have a different configuration,
provided that the valve mechanism 135 can perform the
function for interrupting and establishing communication
between the first storage chamber 32 and the atmos-
phere. For example, the valve mechanism 135 may be
so configured that the valve body 161 (described later)
is movable in adirection other than the up-down direction.
[0158] Asiillustrated in Figs. 7 and 10, the valve mech-
anism 135 includes the valve body 161, a coil spring 162,
and the lever 163. The valve body 161 includes the rod
165 and a seal member 166 fitted onto the rod 165. As
illustrated in Fig. 10, the seal member 166 and a part of
the rod 165 are disposed in the air communication pas-
sage 72. The coil spring 162 and the remaining part of
the rod 165 are disposed in the interior space 134A of
the outer lid 134. Incidentally, the arrangement of the
components in the valve mechanism 135 is not limited
to the above. For example, all the components of the
valve mechanism 135 may be disposed in the air com-
munication passage 72.

[0159] The support member 150 illustrated in Fig. 7 is
adapted to pivotally movably support the valve mecha-
nism 135, more specifically, the lever 163 (described lat-
er) of the valve mechanism 135. The support member
150 has an internal space in which a part of the valve
mechanism 135 can be disposed. As illustrated in Fig.
10, the support member 150 includes two engagement
portions 152, with one at a front end and the other at a
rear end. Upon engagement of the engagement portions
152 with the bent portions of the distal ends of the ribs
158 of the second inner lid 132, the support member 150
is supported to the second inner lid 132.

[0160] Therod 165is disposed between the pair of ribs
157 (see Fig. 9B) of the second inner lid 132. The rod
165 has an upper surface including a front portion 165A,
arear portion 165B, and a sloped portion 165C connect-
ing the front portion 165A to the rear portion 165B. The
sloped portion 165C slopes downward from its front end
to its rear end so that the front portion 165A is positioned
further upward than the rear portion 165B.

[0161] The rod 165 extends in the up-down direction.
The rod 165 is inserted into the through-hole 139 (see
Fig. 9A) formed in the second inner lid 132. The seal
member 166 is formed of an elastic material such as rub-
ber. The seal member 166 is in pressure contact with the
rod 165 without a gap between the seal member 166 and
the rod 165. With this structure, no gapis formed between
the seal member 166 and the rod 165.

[0162] The valve body 161 is movable in the up-down
direction from a closed position illustrated in Figs. 10 and
16 to an open position illustrated in Fig. 3. Movement of
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the valve body 161 in the left-right direction and in the
front-rear direction is restricted by the rib 156 and the
ribs 157 of the second inner lid 132 (see Fig. 9B).
[0163] The rod 165 has protruding portions that pro-
trude frontward and rearward, respectively. As illustrated
in Figs. 10 and 16, in a state where the valve body 161
is in the closed position, the rod 165 is supported by the
second inner lid 132 such that lower surfaces of the pro-
truding portions of the valve body 161 contact the upper
surface 132A of the second inner lid 132. Further, in a
state where the valve body 161 is in the closed position,
the seal member 166 covers a peripheral edge portion
of the through-hole 46. A gap between the through-hole
46 and the seal member 166 is thus closed. That is, the
through-hole 46 is air-tightly and liquid-tightly closed by
the rod 165 and the seal member 166. Accordingly, com-
munication between the first storage chamber 32 and the
outside of the ink cartridge 30 (i.e. the atmosphere) is
interrupted.

[0164] Asillustrated in Fig. 3, the valve body 161 in the
open position is positioned further upward than the valve
body 161 in the closed position (see Figs. 10 and 16). In
a state where the valve body 161 is in the open position,
the lower surfaces of the protruding portions of the rod
165 is spaced apart upward from the upper surface 132A
of the second inner lid 132. Further, the seal member
166 is spaced apart upward from the peripheral edge
portion of the through-hole 46. Hence, the through-hole
46 is open. As a result, communication between the first
storage chamber 32 and the outside of the ink cartridge
30 (i.e. the atmosphere) through the through-hole 46 is
established. At this time, the seal member 166 pressingly
contacts the through-hole 139 from below and covers a
peripheral edge portion of the through-hole 139. A gap
between the seal member 166 and the through-hole 139
is thus closed. That s, the through-hole 139 is air-tightly
and liquid-tightly closed by the rod 165 and the seal mem-
ber 166.

[0165] As illustrated in Fig. 10, the coil spring 162 is
fitted around the rod 165. The coil spring 162 has an
upper end that is in contact with the rod 165 of the valve
body 161 and a lower end that is in contact with the upper
surface 132A of the second inner lid 132. In a state where
the valve body 161 is inthe closed position, the coil spring
162 has a length shorter than its natural length. Hence,
when the valve body 161 is in the closed position, the
coil spring 162 urges the valve body 161 upward, that is,
urges the valve body 161 in a direction from the closed
position to the open position. Incidentally, a member for
urging the valve body 161 is not limited to the coil spring
162. In place of the coil spring 162, the valve body 161
may be urged by a leaf spring or an elastic member such
as rubber.

[0166] As illustrated in Figs. 7 and 10, the lever 163
has a through-hole serving as a pivot shaft portion 167.
The lever 163 includes afirst projection 168 and a second
projection 169. The first projection 168 and the second
projection 169 extend outward from the pivot shaft portion
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167.

[0167] As illustrated in Fig. 10, the support member
150 is provided with a pair of protrusions 170. One of the
pair of protrusions 170 protrudes from an inner right sur-
face of the support member 150 defining a right end of
the internal space of the support member 150. The other
of the pair of protrusions 170 protrudes from an inner left
surface of the support member 150 defining a left end of
the internal space of the support member 150. The pro-
trusions 170 are inserted into the pivot shaft portion 167.
More specifically, the protrusion 170 protruding from the
inner right surface of the support member 150 is inserted
into the pivot shaft portion 167 from the right, and the
protrusion 170 protruding from the inner left surface of
the support member 150 is inserted into the pivot shaft
portion 167 from the left. With this structure, the lever
163 is supported by the support member 150 so as to be
pivotally movable relative to the support member 150
about an axis of the pivot shaft portion 167. Incidentally,
the pivot shaft portion 167 may be a protrusion that pro-
trudes from the lever 163 rightward and leftward. In this
case, the innerleftand right surfaces of the support mem-
ber 150 have openings, respectively, and the protrusion
as the pivot shaft portion 167 is inserted in the openings.
[0168] As illustrated in Figs. 7 and 10, the first projec-
tion 168 and the second projection 169 extend in opposite
directions with respect to the pivot shaft portion 167. The
first projection 168 and the second projection 169 are
substantially positioned on opposite sides of the pivot
shaft portion 167. The first projection 168 extends in a
direction away from the pivot shaft portion 167, and the
second projection 169 extends in a direction substantially
opposite to the extending direction of the first projection
168.

[0169] The lever 163 is pivotally movable from a first
positionillustrated in Figs. 10 and 16 to a second position
illustrated in Fig. 3. The axis of the pivot shaft portion 167
functions as a pivot center when the lever 163 is pivotally
moved between the first position and the second position.
[0170] When the lever 163 is in the first position, the
first projection 168 extends downward. A rear edge of a
distal end (i.e. lower end) of the first projection 168 is
positioned rearward relative to the axis of the pivot shaft
portion 167. More specifically, as illustrated in Fig. 10,
an imaginary line 172 connecting the axis of the pivot
shaft portion 167 and the rear edge of the distal end of
thefirst projection 168 isinclined rearward at a prescribed
angle 03 relative to an imaginary line 173 that extends
from the axis of the pivot shaft portion 167 in the gravi-
tational direction. In the embodiment, the prescribed an-
gle 63 is 5 degrees. The lower end of the first projection
168 contacts the rear portion 165B at the upper surface
of the rod 165 of the valve body 161 to press the valve
body 161 downward. Hence, the valve body 161 is placed
in the closed position. Further, when the lever 163 is in
the first position, the second projection 169 extends up-
ward, more specifically, diagonally upward and rearward.
The second projection 169 is positioned so as to be in-
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terposed between the pair of walls 114 of the protruding
portion 43. The second projection 169 does not extend
upward beyond the pair of walls 114. That is, an upper
end of the second projection 169 is positioned downward
relative to an upper end of the pair of walls 114..

[0171] Whenthelever 163isin the first position, pivotal
frontward movement of the first projection 168, i.e. pivotal
clockwise movement of the lever 163 in Fig. 10 toward
the second position, is restricted by the sloped portion
165C of the rod 165 of the valve body 161, and also
restricted by the distal end of the first projection 168 po-
sitioned further rearward than the axis of the pivot shaft
portion 167. Note that, in order to restrict the pivotal front-
ward movement of the first projection 168, the coil spring
162 is designed so as to have an upward urging force
greater than a force required to move the first projection
168 from the rear portion 165B of the upper surface of
the rod 165 of the valve body 161 to the front portion
165A thereof. Incidentally, the sloped portion 165C may
be provided or may not be provided at the upper surface
of the rod 165. Even if the sloped portion 165C is not
provided and the rod 165 has a flat upper surface, the
pivotal clockwise movement of the lever 163 in Fig. 10
toward the second position can be restricted as long as
the distal end of the first projection 168 is positioned rear-
ward relative to the axis of the pivot shaft portion 167.
[0172] Pivotal rearward movement of the first projec-
tion 168, i.e. pivotal counterclockwise movement of the
lever 163 in Fig. 10, is restricted upon abutment of the
lever 163 against a projection 171 provided on the inner
right surface of the support member 150. The lever 163
is therefore maintained in the first position. The lever 163
in the first position restricts the valve body 161 from mov-
ing to the open position against the urging force of the
coil spring 162 and maintains the valve body 161 at the
closed position.

[0173] Asillustrated in Fig. 3, when the lever 163 is in
the second position, the lever 163 is spaced apart from
the projection plate 111. The first projection 168 extends
frontward. The second projection 169 extends down-
ward, more specifically, diagonally downward and rear-
ward. Further, the valve body 161 is in the open position.

<Ink Supply Portion 34>

[0174] As illustrated in Fig. 6, the ink supply portion 34
extends frontward from the connecting wall 49 at a posi-
tion downward of the subordinate bottom wall portion 48
and frontward of the main bottom wall portion 42. As il-
lustrated in Fig. 10, the ink supply portion 34 is positioned
downward of the inner bottom wall portion 45. Further,
the ink supply portion 34 is positioned downward and
rearward of the front wall 40.

[0175] As illustrated in Fig. 12, the ink supply portion
34 includes a cylinder 75, a packing 76, a valve 77, the
coil spring 78, a cap 79, and a snap-fit mechanism 74.
[0176] The cylinder 75 has an outer shape that is gen-
erally tubular or hollow cylindrical. The shape of the cyl-
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inder 75 is not limited to a circular cylindrical shape. The
cylinder 75 may have any shape as long as the cylinder
75 is hollow. The cylinder 75 has a distal end (i.e. front
end) directed frontward. The distal end of the cylinder 75
is positioned downward and rearward of the front wall
40. The cylinder 75 has an opening at its front end. The
cylinder 75 defines an internal space serving as the ink
valve chamber 35. The ink valve chamber 35 extends in
the frontward direction 51 from the second storage cham-
ber 33.

[0177] The packing 76 is a disc-shape member and
has a through-hole 73 at its center region. The packing
76 is made of an elastic material such as rubber or elas-
tomer. Asillustrated in Fig. 10, the packing 76 is disposed
at the front end of the cylinder 75 so as to cover the front
opening of the cylinder 75. The through-hole 73 pene-
trates the center region of the packing 76 in the front-rear
direction to provide a tubular-shaped inner peripheral
surface. The through-hole 73 has an inner diameter
slightly smaller than an outer diameter of the ink needle
102.

[0178] As illustrated in Fig. 10, the valve 77 and the
coil spring 78 are accommodated in the ink valve cham-
ber 35. The valve 77 can contact and separate from the
packing 76 by moving in the front-rear direction. When
the valve 77 contacts the packing 76, the through-hole
73 formed in the center region of the packing 76 is closed.
When the valve 77 separates from the packing 76, the
through-hole 73 is open. The coil spring 78 urges the
valve 77 frontward. Accordingly, the valve 77 closes the
through-hole 73 of the packing 76 while no external force
is applied to the valve 77.

[0179] Asillustrated in Figs. 13A and 13B, the cap 79
has an outer shape that is generally rectangular paral-
lelepiped. The cap 79 has a hollow configuration. Inci-
dentally, the cap 79 may have an outer shape other than
a rectangular parallelepiped provided that the cap 79 is
a hollow member whose front end and rear end are open.
[0180] The cap 79 has arear end formed with an open-
ing 87. The cylinder 75 and the packing 76 are inserted
into an inner space of the cap 79 through the opening
87. Accordingly, the cap 79 covers the cylinder 75 and
the packing 76 from a front side thereof. As illustrated in
Fig. 10, in a state where the cap 79 covers the cylinder
75, a lower end of the cap 79 is provided at a position
substantially the same as a lower end of the cartridge
casing 130 with respect to the up-down direction.
[0181] The cap 79 has a front end wall having a front
surface 79A. The front end wall of the cap 79 is formed
with an ink supply port 71. In a state where the cap 79
covers the cylinder 75 and the packing 76, the ink valve
chamber 35 is in communication with the outside of the
ink cartridge 30 through the through-hole 73 of the pack-
ing 76 and the ink supply port 71 of the cap 79.

[0182] The ink supply portion 34 further includes a first
absorbing member 182 and a second absorbing member
183. As illustrated in Fig. 10, the first absorbing member
182 and the second absorbing member 183 are disposed
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in the inner space of the cap 79. The first absorbing mem-
ber 182 and the second absorbing member 183 are
formed of a porous material such as polyurethane foam.
The first absorbing member 182 and the second absorb-
ing member 183 have minute holes provided by the po-
rous material. Ink enters the minute holes, so that the ink
is absorbed by the first absorbing member 182 and the
second absorbing member 183. The first absorbing
member 182 and the second absorbing member 183 are
thus adapted to absorb ink.

[0183] The first absorbing member 182 has an annular
shape, as illustrated in Fig. 12. The first absorbing mem-
ber 182 is disposed along a circumferential edge defining
the ink supply port71. Thatis, the first absorbing member
182 is disposed adjacent to a circumferential edge por-
tion of the ink supply port 71. Incidentally, the first ab-
sorbing member 182 may not have an annular shape.
For example, the first absorbing member 182 may have
a rectangular shape. In this case, the first absorbing
member 182 may be disposed only at a position down-
ward of the circumferential edge defining the ink supply
port 71.

[0184] Thesecond absorbingmember 183 has a plate-
like shape. The second absorbing member 183 is posi-
tioned rearward relative to the first absorbing member
182. The second absorbing member 183 is supported by
aninner lower surface of the cap 79 so as to be disposed
in a lower portion of the inner space of the cap 79, that
is, at a position downward relative to the ink valve cham-
ber 35. The inner lower surface of the cap 79 is a surface
defining a lower end of the inner space of the cap 79.
Incidentally, the second absorbing member 183 need not
have a plate-like shape. Further, the second absorbing
member 183 may be disposed over an entire inner pe-
ripheral surface of the cap 79 defining the inner space of
the cap 79.

[0185] As illustrated in Figs. 10 and 13B, at least one
groove 184 extending in the front-rear direction is formed
at the inner peripheral surface of the cap 79, more spe-
cifically, the inner lower surface of the cap 79. The groove
184 has a frontend connected to the first absorbing mem-
ber 182. The front end of the groove 184 may be posi-
tioned in proximity to the first absorbing member 182.
The groove 184 has a rear end connected to the second
absorbing member 183. The rear end of the groove 184
may be positioned in proximity to the second absorbing
member 183. That is, the groove 184 is formed in the
cap 79 at a region from the circumferential edge portion
ofthe ink supply port 71 to the second absorbing member
183. With this configuration, even if ink is leaked from
the cylinder 75 to the inner space of the cap 79, the ink
can be introduced to the second absorbing member 183
through the groove 184 to be absorbed by the second
absorbing member 183.

[0186] Note that the first absorbing member 182 and
the second absorbing member 183 may not be disposed
in the inner space of the cap 79. Further, the groove 184
may not be formed at the inner lower surface of the cap
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79. In a state where the cap 79 covers the cylinder 75
and the packing 76, the inner peripheral surface of the
cap 79 and an outer peripheral surface of the cylinder 75
provide a gap therebetween. Even if the groove 184 is
not formed at the inner lower surface of the cap 79, ink
leaked from the cylinder 75 is introduced to the second
absorbing member 183 via the gap.

[0187] Asillustrated in Figs. 13A and 13B, the cap 79
has an outer peripheral surface extending rearward from
the front surface 79A. The outer peripheral surface of the
cap 79 is formed with four guide grooves 175A, 175B,
175C, and 175D. Each of the four grooves 175A, 175B,
175C, and 175D has a front edge that opens on the front
surface 79A. The guide groove 175A is provided at an
upper-right end portion of the cap 79. The guide groove
175B is provided at an upper-left end portion of the cap
79. The guide groove 175C is provided at a lower-right
end portion of the cap 79. The guide groove 175D is
provided at a lower-left end portion of the cap 79. In other
words, the guide groove 175A and the guide groove 175D
are disposed on opposite sides of the ink valve chamber
35 in a first perpendicular direction perpendicular to the
front-rear direction. Further, the guide groove 175B and
the guide grove 175C are disposed on opposite sides of
the ink valve chamber 35 in a second perpendicular di-
rection perpendicular to the front-rear direction and the
first perpendicular direction. Specifically, in the embodi-
ment, the first perpendicular direction is a direction con-
necting from the upper-right side of the cap 79 to the
lower-left side of the cap 79, and the second perpendic-
ular direction is a direction connecting from the upper-
left side of the cap 79 to the lower-right side of the cap
79. As described above, the outer shape of the cap 79
is generally rectangular parallelepiped. Thatis, when pro-
jected in the front-rear direction, the cap 79 has a pro-
jection plane having a generally rectangular shape de-
fined by four sides and four corners connecting two ad-
jacent sides. The four guide grooves 175A, 175B, 175C,
and 175D are formed at the four corners, respectively.
Specifically, the front surface 79A of the cap 79 has a
generally rectangular shape in a front view, more specif-
ically, when the front surface 79A is viewed from its front
side,, and the front edges of the four guide grooves 175A,
175B, 175C, and 175D are formed respective corners of
the front surface 79A. In other words, the guide grooves
175A, 175B, 175C, and 175D are each defined by two
protrusions formed at the outer peripheral surface of the
cap 79. Specifically, the cap 79 has four protrusions at
the outer peripheral surface thereof. Of the four protru-
sions, two protrusions protrude rightward and leftward,
respectively, such that the ink supply port 71 is disposed
between the two protrusions in the left-right direction. The
two protrusions have respective upper end surfaces serv-
ing as a first guide surface 176 of the guide grooves 175A
and a first guide surface 176 of the guide groove 175B,
respectively. The two protrusions have respective lower
end surfaces serving as a first guide surface 176 of the
guide grooves 175C and a first guide surface176 of the
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guide groove 175D, respectively.

[0188] Hereinafter, the four guide grooves 175A, 175B,
175C, and 175D will be collectively referred to as "guide
grooves 175." The guide grooves 175 are elongated in
the front-rear direction. Hence, a longitudinal direction of
the guide grooves 175 is aligned with the front-rear di-
rection.

[0189] The guide grooves 175A and 175C are posi-
tioned rightward relative to the IC board 64. The guide
grooves 175B and 175D are positioned leftward relative
to the IC board 64. That is, of the four guide grooves 175,
two guide grooves 175 are positioned outward of the IC
board 64 in one of the rightward direction 55 and the
leftward direction 56, while the remaining two guide
grooves 175 are positioned outward of the IC board 64
in the other of the rightward direction 55 and the leftward
direction 56. Incidentally, each of the four guide grooves
175 need not be positioned outward of the IC board 64
in the left-right direction.

[0190] The guide groove 175A has a shape and ar-
rangement that is symmetrical to the guide groove 175B
with respect to the left-right direction. Each of the guide
grooves 175A and 175B has the first guide surface 176
and a second guide surface 177. The guide groove 175C
has a shape and arrangement that is symmetrical to the
guide groove 175D with respect to the left-right direction.
Each of the guide grooves 175C and 175D has the first
guide surface 176, the second guide surface 177, and a
third guide surface 178. Note that the third guide surface
178 of the guide groove 175C does not appear in Fig.
13B. However, the third guide surface 178 of the guide
groove 175C is identical with the third guide surface 178
of the guide groove 175D.

[0191] The first guide surface 176 extends in the front-
rear direction and the left-right direction. The third guide
surface 178 extends in the left-right direction and a di-
rection sloped relative to the front-rear direction so that
its rear end is positioned further upward than its front
end. Thatis, the third guide surface 178 is sloped relative
to the front-rear direction. In each of the guide grooves
175C and 175D, the third guide surface 178 is positioned
rearward relative to the first guide surface 176. Further,
in each of the guide grooves 175C and 175D, the first
guide surface 176 has a rear end continuous to a front
end of the third guide surface 178. The second guide
surface 177 extends in the front-rear direction and the
up-down direction. In each of the guide grooves 175A
and 175B, the second guide surface 177 is connected to
the first guide surface 176. In each of the guide grooves
175C and 175D, the second guide surface 177 is con-
nected to both the first guide surface 176 and the third
guide surface 178. However, the first guide surface 176,
the second guide surface 177, and the third guide surface
178 need not be connected to each other.

[0192] As illustrated in Fig. 6, the third guide surface
178 is inclined relative to the front-rear direction at an
angle 61, and the bottom surface of the main bottom wall
portion 42 is inclined relative to the front-rear direction at
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an angle 62. The angle 61 is greater than the angle ©2.
[0193] The rear end of the first guide surface 176 of
each guide grooves 175 is positioned rearward relative
to a front end of the packing 76.

[0194] The first guide surface 176 of each of the guide
grooves 175A and 175B faces upward. The first guide
surface 176 of each of the guide grooves 175C and 175D
faces downward. The third guide surface 178 of each of
the guide grooves 175C and 175D faces downward. The
second guide surface 177 of each of the guide grooves
175A and 175C faces rightward. The second guide sur-
face 177 of each of the guide grooves 175B and 175D
faces leftward.

[0195] When viewed in the front-rear direction, each
of the guide grooves 175A, 175B, 175C, and 175D is
provided in a form of an L-shaped recess constituted by
the first guide surface 176 and the second guide surface
177. That s, the front edge of each of the guide grooves
175A, 175B, 175C, and 175D forms an L-shape on the
front surface 79A in the front view, more specifically,
when the front surface 79A is viewed from its front side.
No surfaceis formedinthe cap 79 at positions confronting
each of the first guide surfaces 176, each of the second
guide surfaces 177, and each of the third guide surfaces
178. That is, each of the guide grooves 175A, 175B,
175C, and 175D is open in a direction perpendicular to
the first guide surface 176. Further, each of the guide
grooves 175A, 175B, 175C, and 175D is open in a direc-
tion perpendicular to the second guide surface 177. Still
further, each of the guide grooves 175C and 175D is
open in a direction perpendicular to the third guide sur-
face 178. That is, each of the first guide surfaces 176 is
open in a direction perpendicular thereto. Further, each
of the second guide surfaces 177 is open in a direction
perpendicular thereto. Still further, each of the third guide
surfaces 178 is open in a direction perpendicular thereto.
More specifically, the first guide surface 176 of each of
the guide grooves 175A and 175B is open upward, and
the first guide surface 176 of each of the guide grooves
175C and 175D is open downward. Further, the second
guide surface 177 of each of the guide grooves 175A and
175C is open rightward, and the second guide surface
177 of each of the guide grooves 175B and 175D is open
leftward. Still further, the third guide surface 178 of each
of the guide grooves 175C and 175D is open downward.
In each of the guide grooves 175A, 175B, 175C, and
175D, the first guide surface 176 forms a prescribed an-
gle with the second guide surface 177. For example, an
angle formed by the first guide surface 176 and the sec-
ond guide surface 177 is 90 degrees. In each of the guide
grooves 175A, 175B, 175C, and 175D, the second guide
surface 177 has a dimension in the up-down direction
greater than a dimension of the first guide surface 176
in the left-right direction.

[0196] During the insertion process of the ink cartridge
30 into the cartridge attachment section 110, the ink car-
tridge 30 is inserted into the cartridge attachment section
110 in the frontward direction 51. At this time, the projec-
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tion 105A disposed at the upper-right side relative to the
ink needle 102 enters the guide groove 175A, the pro-
jection 105B disposed at the upper-left side relative to
the ink needle 102 enters the guide groove 175B, the
projection 105C disposed at the lower-right side relative
to the ink needle 102 enters the guide groove 175C, and
the projection 105D disposed at the lower-left side rela-
tive to the ink needle 102 enters the guide groove 175D.
In this way, the guide grooves 175A, 175B, 175C, and
175D are guided by the projections 105A, 105B, 105C,
and 105D, respectively.

[0197] More specifically, the first guide surface 176 of
the guide groove 175Ais guided by the first guide surface
196 of the projection 105A, and the second guide surface
177 of the guide groove 175A is guided by the second
guide surface 197 of the projection 105A. Further, the
first guide surface 176 of the guide groove 175B is guided
by the first guide surface 196 of the projection 105B, and
the second guide surface 177 of the guide groove 175B
is guided by the second guide surface 197 of the projec-
tion 105B. Still further, the first guide surface 176 of the
guide groove 175C is guided by the first guide surface
196 of the projection 105C, and the second guide surface
177 of the guide groove 175C is guided by the second
guide surface 197 of the projection 105C. Moreover, the
firstguide surface 176 of the guide groove 175D is guided
by the first guide surface 196 of the projection 105D, and
the second guide surface 177 of the guide groove 175D
is guided by the second guide surface 197 of the projec-
tion 105D.

[0198] As the ink cartridge 30 is further inserted for-
ward into the cartridge attachment section 110, the third
guide surface 178 of the guide groove 175C is positioned
above the projection 105C disposed at the lower-right
side relative to the ink needle 102, and the third guide
surface 178 of the guide groove 175D is positioned above
the projection 105D disposed at the lower-left side rela-
tive to the ink needle 102. As a result, a space is formed
between the firstguide surface 196 of the projection 105C
and the third guide surface 178 of the guide groove 175C
in the up-down direction. A space is also formed between
the first guide surface 196 of the projection 105D and the
third guide surface 178 of the guide groove 175D in the
up-down direction. The spaces formed between the first
guide surfaces 196 and the third guide surfaces 178 allow
the ink cartridge 30 to be pivotally movable in the case
101.

[0199] The guide grooves 175 need not be formed at
the upper-right end portion, the upper-left end portion,
the lower-right end portion, and the lower-left end portion
of the cap 79 provided that the guide grooves 175 are
respectively formed in the cap 79 at positions corre-
sponding to the projections 105 of the cartridge attach-
ment section 110. For example, the guide grooves 175
may be respectively formed at a left-right center portion
of an upper surface of the cap 79, a left-right center por-
tion of a lower surface of the cap 79, a vertical (up-down)
center portion of a right surface of the cap 79, and a
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vertical (up-down) center portion of a left surface of the
cap 79. Further, three or less guide grooves 175, or five
or more guide grooves 175 may be formed at the cap 79.
Thatis, the cap 79 may be formed with at least one guide
groove 175.

[0200] Thatis, the cap 79 may be formed with two guide
grooves 175, instead of four guide grooves 175. In this
case, the two guide grooves 175 may be formed so as
to be arranged in the up-down direction or in the left-right
direction. In case that the two guide grooves 175 are
arranged in the up-down direction, the guide grooves
175A and 175C may be formed in the cap 79; or the guide
grooves 175B and 175D may be formed in the cap 79.
Alternatively, in case that the two guide grooves 175 are
arranged in the left-right direction, the guide grooves
175A and 175B may be formed at the cap 79; or the guide
grooves 175C and 175D may be formed at the cap 79.
[0201] Each of the guide grooves 175 may have a sur-
face that opposes the first guide surface 176. In this case,
the guide groove 175 is defined by at least the surface
opposing the first guide surface 176, the first guide sur-
face 176, and the second guide surface 177. The first
guide surface 176 is not open in the direction perpendic-
ular to the first guide surface 176 in this case. Further,
each of the guide grooves 175 may have a surface that
opposes the second guide surface 177. In this case, the
guide groove 175 is defined by at least the surface op-
posing the second guide surface 177, the first guide sur-
face 176, and the second guide surface 177. The second
guide surface 177 is not open in the direction perpendic-
ular to the second guide surface 177 in this case.
[0202] Moreover, each of the guide grooves 175C and
175D need not have the third guide surface 178. In this
case, each of the guide grooves 175C and 175D is de-
fined only by the first guide surface 176 and the second
guide surface 177, similar to the guide grooves 175A and
175B.

[0203] The snap-fitmechanism 74 illustrated in Fig. 12
is configured to engage the cap 79 with one of the car-
tridge casing 130 and the cylinder 75. In the embodiment,
the snap-fit mechanism 74 engages the cap 79 with the
cartridge casing 130.

[0204] The snap-fit mechanism 74 includes four pro-
jecting portions 179 and two projections 180. Two of the
four projecting portions 179 are provided at the right side
wall 37 of the cartridge casing 130, and the remaining
two of the four projecting portions 179 are provided at
the left side wall 38 of the cartridge casing 130. Accord-
ingly, in the embodiment, the four projecting portions 179
are provided at the cartridge casing 130. The two projec-
tions 180 are provided at the cap 79.

[0205] Specifically, the two projecting portions 179 pro-
trude rightward from the right side wall 37 and are spaced
apart from each other in the up-down direction. The two
projecting portions 179 protruding from the right side wall
37 do not appear in Fig. 12. As illustrated in Fig. 12, the
remaining two projecting portions 179 protrude leftward
from the left side wall 38 and are spaced apart from each
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other in the up-down direction. Note that a set of the two
projecting portions 179 provided at the right side wall 37
has a shape and arrangement that is symmetrical to a
set of the remaining two projecting portions 179 with re-
spect to the left-right direction. In other words, each of
the left side wall 37 and the right side wall 38 is formed
with a recess that is recessed rearward. Each recess is
adapted to receive corresponding projection 180. That
is, the snap-fit mechanism 74 includes the two projec-
tions 180, and the two recesses adapted to receive the
corresponding projections 180. As will be described later,
the projecting portions 179 may protrude from the cylin-
der 75 of the ink supply portion 34. As illustrated in Fig.
6, each of the projecting portions 179 has an engagement
surface 179A facing rearward.

[0206] As illustrated in Fig. 13A, each of the two pro-
jections 180 protrudes in an axial direction of the cap 79
from an edge portion defining the opening 87 of the cap
79. In the operational posture of the ink cartridge 30, the
axial direction of the cap 79 coincides with the front-rear
direction, and the projections 180 protrude rearward from
the cap 79. Incidentally, the projections 180 may protrude
in a direction other than the rearward direction 52 pro-
vided that the cap 79 is capable of being engaged with
the casing 130 by means of snap-fitting.

[0207] One of the two projections 180 protrudes rear-
ward from the cap 79 at a position rightward of the open-
ing 87. The remaining one of the two projections 180
protrudes rearward from the cap 79 at a position leftward
of the opening 87. That is, the two projections 180 are
arranged to oppose each other in the left-right direction
such that the opening 87 is interposed between the two
projections 180. In a state where the cap 79 covers the
cylinder 75, the one of the two projections 180 faces the
right side wall 37 in the left-right direction, and the re-
maining one of the two projections 180 faces the left side
wall 38 in the left-right direction. In other words, in a state
where the cap 79 covers the cylinder 75, the two projec-
tions 180 are arranged to oppose each other in the left-
right direction, with the cartridge casing 130 interposed
therebetween.

[0208] Each of the two projections 180 has an upper
end positioned downward relative to an upper end of the
cap 79, and a lower end positioned upward relative to a
lower end of the cap 79. When the cap 79 is viewed from
its rear side, the two projections 180 does not protrude
outward of an outer peripheral edge of the cap 79. In
otherwords, when the cap 79 is viewed from its rear side,
the two projections 180 are positioned inward of the outer
peripheral edge of the cap 79.

[0209] Incidentally, each of the projections 180 may
have a portion positioned outward of the outer peripheral
edge of the cap 79 when the cap 79 is viewed from its
rear side. For example, the upper end of each projection
180 may be positioned upward relative to the upper end
of the cap 79. Alternatively, the lower end of each pro-
jection 180 may be positioned downward relative to the
lower end of the cap 79.
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[0210] Each of the projections 180 has a length in the
up-down direction so that the length in the up-down di-
rection at its rear end is smaller than the length in the up-
down direction at its front end. That is, each projection
180 has such a tapered shape that its length in the up-
down direction is gradually reduced toward its distal end
(i.e. rear end). Incidentally, each of the projections 180
may not have a tapered shape described above.

[0211] Each of the projections 180 has a distal end
portion 180A and a pair of engagement pawls 181. One
of the pair of engagement pawls 181 protrudes upward
(more specifically, diagonally upward and forward) from
an upper surface of the distal end portion 180A. The re-
maining one of the pair of engagement pawls 181 pro-
trudes downward (more specifically, diagonally down-
ward and forward) from a lower surface of the distal end
portion 180A. Each of the engagement pawls 181 has a
shape narrower than that of the distal end portion 180A.
In other words, each engagement pawl 181 has a length
in the up-down direction smaller than that of the remain-
ing part of the projection 180. With this configuration,
each engagement pawl 181 is resiliently deformable so
as to be movable relative to the distal end portion 180A
of the projection 180. More specifically, each engage-
ment pawl 181 is configured to be resiliently deformed
so as to be pivotally movable in the up-down direction
about a base end thereof (i.e., a portion connected to the
distal end portion 180A).

[0212] In a state where the cap 79 covers the cylinder
75 and the packing 76 from a front side thereof, each
protrusion 180 is received in the corresponding recess
provided at the casing 130, and each engagement pawl
181 is engaged with the engagement surface 179A of
the corresponding projecting portion 179 (see Fig. 6).
More specifically, the pair of engagement pawls 181 of
the projection 180 disposed rightward of the opening 87
is engaged with the engagement surfaces 179A of the
two projecting portions 179 protruding rightward from the
right side wall 37, while the pair of engagement pawls
181 of the projection 180 disposed leftward of the opening
87 is engaged with the engagement surfaces 179A of
the two projecting portions 179 protruding leftward from
the left side wall 38. By virtue of these engagements, the
cap 79 is retained at the attached state to the cartridge
casing 130.

[0213] Asillustratedin Fig. 10, in a state where the cap
79 covers the cylinder 75 and the packing 76 from a front
side thereof, an inner surface 79B of the front end wall
of the cap 79 (i.e. a surface opposite to the front surface
79A) is positioned frontward relative to the packing 76
and in pressure contact with the packing 76. Further, in
a state where the cap 79 covers the cylinder 75 and the
packing 76 from a front side thereof, the front end of the
cylinder 75 is positioned rearward relative to the packing
76 and in pressure contact with the packing 76. There-
fore, the packing 76 is fixed between the cap 79 and the
cylinder 75, while interposed therebetween. A gap be-
tween the packing 76 and the cylinder 75, and a gap
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between the packing 76 and the cap 79 are liquid-tightly
sealed.

[0214] In a state where the cap 79 covers the cylinder
75 and the packing 76 from a front side thereof, the cap
79 is positioned downward and rearward relative to the
front wall 40.

[0215] In the embodiment, the snap-fit mechanism 74
engages the cap 79 with the cartridge casing 130. How-
ever, as described above, the snap-fit mechanism 74
may engage the cap 79 with the cylinder 75 of the ink
supply portion 34. In this case, the projecting portions
179 may protrude from an outer circumferential surface
of the cylinder 75. Further, in a state where the cap 79
covers the cylinder 75, the two projections 180 are ar-
ranged to oppose each other such that the cylinder 75 is
interposed between the two projections 180.

<Operations for Attaching and Removing Ink Cartridge
30 relative to Cartridge Attachment Section 110>

[0216] Next, anoperation forattaching theink cartridge
30 to the cartridge attachment section 110 will be de-
scribed with reference to Figs. 3, 10, and 15-20.

[0217] As illustrated in Fig. 10, in the ink cartridge 30
prior to attachment to the cartridge attachment section
110, the valve 77 is in contact with the packing 76 to close
the through-hole 73. Accordingly, at this time, ink flow
from the ink valve chamber 35 to the outside of the ink
cartridge 30 is interrupted. Further, the lever 163 is in the
first position. The valve body 161 is in the closed position
as the first projection 168 of the lever 163 in the first
position presses the rod 165 of the valve body 161 down-
ward. In this state, the through-hole 46 is closed by the
rod 165 and the seal member 166 of the valve body 161.
Therefore, the first storage chamber 32 is not opened to
the atmosphere. Thatis, communication between the first
storage chamber 32 and the outside of the ink cartridge
30 is interrupted.

[0218] AsillustratedinFigs. 15and 16, theink cartridge
30 is inserted into the case 101 through the opening 112
of the cartridge attachment section 110, with the front
wall 40, 82 facing frontward and the top wall 39 facing
upward. That is, the ink cartridge 30 is attached to the
case 101 while moved in the frontward direction 51 (i.e.
attachment direction). The user inserts the ink cartridge
30 into the cartridge attachment section 110, while push-
ing the rear wall 41, 83 frontward. The lower end portion
oftheink cartridge 30 enters the guide groove 109 formed
in the bottom wall of the case 101.

[0219] As the ink cartridge 30 is inserted into the case
101, the projections 105 advance into the corresponding
guide grooves 175 of the ink supply portion 34 as illus-
trated in Fig. 15. The guide grooves 175 are thus guided
by the projections 105, respectively.

[0220] As the projections 105 advance into the guide
grooves 175, respectively, the first guide surface 176 of
the guide groove 175C and the first guide surface 176 of
the guide groove 175D are supported by the projection
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105C disposed at the lower-right side relative to the ink
needle 102 and the projection 105D disposed at the low-
er-left side relative to the ink needle 102, respectively.
Further, the projection 105A disposed at the upper-right
side relative to the ink needle 102 and the projection 105B
disposed at the upper-left side relative to the ink needle
102 are positioned in proximity to and above the first
guide surface 176 of the guide groove 175A and the first
guide surface 176 of the guide groove 175B, respectively.
As a result, the ink supply portion 34 is fixed in position
relative to the case 101 with respect to the up-down di-
rection.

[0221] As the projections 105 advance into the guide
grooves 175, the projection 105A disposed at the upper-
right side relative to the ink needle 102 and the projection
105C disposed at the lower-right side relative to the ink
needle 102 are positioned in proximity to and rightward
of the second guide surface 177 of the guide groove 175A
and the second guide surface 177 of the guide groove
175C, respectively. Further, the projection 105B dis-
posed at the upper-left side relative to the ink needle 102
and the projection 105D disposed at the lower-left side
relative to the ink needle 102 are positioned in proximity
to and leftward of the second guide surface 177 of the
guide groove 175B and the second guide surface 177 of
the guide groove 175D, respectively. As a result, the ink
supply portion 34 is fixed in position relative to the case
101 with respect to the left-right direction.

[0222] As the ink cartridge 30 is further inserted into
the case 101, the ink needle 102 advances into the inner
space of the cap 79 through the ink supply port 71 to be
press-fitted into the through-hole 73 of the packing 76.
As described above, at this time, the ink supply portion
34 is fixed in position relative to the case 101 in the up-
down direction and in left-right direction. Hence, the ink
needle 102 can pass through a center portion of the ink
supply port 71, without abutting against the cap 79.
[0223] As the ink cartridge 30 is still further inserted
into the case 101, the ink needle 102 enters the ink valve
chamber 35 and moves the valve 77 away from the pack-
ing 76 against the urging force of the coil spring 78 (see
Fig. 19). The ink needle 102 is thus connected to the ink
supply portion 34 to allow communication with each oth-
er. Hence, the ink is allowed to flow from the first storage
chamber 32 and the second storage chamber 33 into the
inner space of the ink needle 102 through the ink valve
chamber 35. In this state, the urging force of the coil
spring 78 is exerted on the ink cartridge 30 to urge the
ink cartridge 30 rearward.

[0224] Thereafter, when the ink cartridge 30 is further
insertedintothe case 101, the rear ends ofthe projections
105C, 105D moves past the first guide surfaces 176 of
the guide grooves 175C, 175D and are positioned down-
ward of the third guide surfaces 178 of the guide grooves
175C, 175D, respectively. Spaces are respectively
formed in the up-down direction between the third guide
surfaces 178 of the guide grooves 175C, 175D and the
projections 105C, 105D. Further, as described above,
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the main bottom wall portion 42 of the cartridge casing
130 slopes relative to the front-rear direction such that
the bottom end at the front end portion of the main bottom
wall portion 42 is positioned downward relative to the
bottom end at the rear end portion of the main bottom
wall portion 42. Hence, a space is formed in the up-down
direction between the main bottom wall portion 42 and
the bottom of the case 101. These spaces permit the ink
cartridge 30 to be pivotally movable about the through-
hole 73 of the packing 76 so that the rear portion of the
ink cartridge 30 is moved downward in a state where the
ink needle 102 is force-fitted into the through-hole 73 and
is in contact with the through-hole 73. The through-hole
73 at this time serves as a pivot center of this pivotal
movement of the ink cartridge 30.

[0225] Whenthe ink cartridge 30 is further inserted into
the case 101 after the ink cartridge 30 is placed in a state
capable of pivotally moving, the lock shaft 145 of the car-
tridge attachment section 110 contacts the sloped sur-
faces 155 of the pair of walls 114 and is guided along the
sloped surfaces 155 (see Fig. 15). Atthis time, the sloped
surfaces 155 receive a downward reaction force from the
lock shaft 145. As aresult, the ink cartridge 30 is pivotally
moved, with the rear portion of the ink cartridge 30 moved
downward (see Figs. 18 and 19).

[0226] As the ink cartridge 30 is further inserted into
the case 101 and the front wall 40, 82 of the ink cartridge
30 approaches a position near the inner end surface 59
of the case 101, the projection plate 111 of the case 101
enter the space between the pair of walls 114 as illus-
trated in Fig. 19. However, since the rear portion of the
ink cartridge 30 has been moved downward as a result
of the pivotal movement of the ink cartridge 30, the lever
163 has also been moved downward. At this state, the
bottom surface 111A of the projection plate 111 has not
yet contacted the lever 163 although the bottom surface
111A is positioned above the lever 163.

[0227] Further, when the front wall 40, 82 of the ink
cartridge 30 approaches the position near the inner end
surface 59 of the case 101, the lock shaft 145 moves
past the sloped surfaces 155 and the horizontal surfaces
154 and is positioned further rearward than the lock sur-
face 151 as illustrated in Fig. 19. In other words, the lock
shaft 145 is slightly spaced apart from the ink cartridge
30. Further, at this time, a space is formed below the lock
shaft 145. The ink cartridge 30 therefore receives no re-
action force from the lock shaft 145. As a result, the ink
cartridge 30 is pivotally moved about the through-hole
73 of the packing 76 so that the rear portion of the ink
cartridge 30 moves upward (see Figs. 3 and 20). Note
that the posture of the ink cartridge 30 illustrated in Figs.
3 and 20 is the operational posture, that is, the upright
posture.

[0228] As the rear portion of the ink cartridge 30 is
moved upward as a result of the pivotal movement of the
ink cartridge 30, the lever 163 is also moved upward.
Accordingly, a surface 169A at the distal end (i.e. upper
end) of the second projection 169 of the lever 163 con-

10

15

20

25

30

35

40

45

50

55

30

tacts the bottom surface 111A of the projection plate 111
from below. In other words, the lever 163 can access the
projection plate 111 while moving upward. Note that the
lever 163 comes into contact with the bottom surface
111A of the projection plate 111 after the ink needle 102
enters the ink valve chamber 35, that is, after the ink
needle 102 is connected to the ink supply portion 34 (see
Figs. 3, 17, and 19).

[0229] When the surface 169A at the upper end of the
second projection 169 of the lever 163 contacts the bot-
tom surface 111A of the projection plate 111, the second
projection 169 receives a downward reaction force from
the projection plate 111. In other words, the lever 163
receives a force pivotally moving in a clockwise direction
in Fig. 19. This force is greater than a force required to
move the first projection 168 from the rear portion 165B
at the upper surface of the rod 165 of the valve body 161
to the front portion 165A thereof. The lever 163 can there-
fore pivotally move in the clockwise direction in Fig. 19
from the first position toward the second position (see
also Fig. 3). At this time, the first projection 168 of the
lever 163 moves over the sloped portion 165C at the
upper surface of the rod 165 of the valve body 161, and
thus, moves from the rear portion 165B thereof to the
front portion 165A thereof. At the same time, the valve
body 161 slightly moves downward as the rod 165 is
pushed downward by the lever 163. As a result, the first
projection 168 of the lever 163 stops pushing the valve
body 161 downward. Hence, the lever 163 no longer
maintains the valve body 161 in the closed position. That
is, the lever 163 in the second position releases restriction
against the movement of the valve body 161 to the open
position. In this state, the valve body 161 moves upward
from the closed position to the open position by virtue of
the urging force of the coil spring 162 (see Fig. 3), thereby
opening the through-hole 46. Consequently, the first stor-
age chamber 32 is open to the atmosphere through the
through-hole 46, the air chamber 36, the labyrinth path
143, and the communication hole 147. That is, the valve
body 161 in the open position allows communication be-
tween the first storage chamber 32 and the air commu-
nication passage 72.

[0230] Asdescribedabove, the lever 163 in the second
position is spaced apart from the projection plate 111.
Further, the seal member 166 is in pressure contact with
the through-hole 139 from below, covering the peripheral
edge portion of the through-hole 139. The gap between
the seal member 166 and the through-hole 139 is air-
tightly and liquid-tightly closed.

[0231] As described above, in order to allow the first
storage chamber 32 to be opened to the atmosphere,
the valve body 161 needs to be first pushed downward
and then moved upward. This configuration can suppress
unintentional movementofthe valve body 161 to the open
position. Note that the movement of the lever 163 is ir-
reversible. That is, the lever 163 can be moved from the
first position to the second position by abutting against
the projection plate 111. However, even if the ink car-



59 EP 3 661 752 B1 60

tridge 30 is removed from the case 101, the lever 163
cannot be returned to the first position once the lever 163
is moved into the second position. The movement of the
valve body 161 is also irreversible, accordingly.

[0232] Further, when the ink cartridge 30 is placed into
the state illustrated in Figs. 3 and 20 after the pivotal
movement of the ink cartridge 30, the light-blocking plate
67 (specifically, the portion of the light-blocking plate 67
where the cutout 66 is formed) is positioned between the
light emitter and the light receiver of the optical sensor
113 (see Fig. 2). Hence, the printer 10 can determine
that the ink cartridge 30 has been attached to the car-
tridge attachment section 110. Incidentally, in Figs. 3 and
15 to 20, the optical sensor 113 is not illustrated.
[0233] Further, when the ink cartridge 30 is placed into
the state illustrated in Figs. 3 and 20 after the pivotal
movement of the ink cartridge 30, each electrode 65 of
the IC board 64 electrically contacts the corresponding
contact 106 while resiliently deforming the contact 106
upward.

[0234] When the ink cartridge 30 is pivotally moved so
thatthe rear portion of the ink cartridge 30 moves upward,
the lock surface 151 also moves upward. Then, when
the ink cartridge 30 is placed into the state illustrated in
Figs. 3 and 20, the lock surface 151 faces rearward and
opposes the lock shaft 145. When the user stops pushing
the ink cartridge 30 frontward in this state, the ink car-
tridge 30 moves rearward due to the urging force of the
coil spring 78. Since the lock surface 151 faces rearward
and opposes the lock shaft 145, the lock shaft 145 abuts
onthe lock surface 151 and engages with the lock surface
151 when the ink cartridge 30 moves rearward. This en-
gagement between the lock shaft 145 and the lock sur-
face 151 restricts the ink cartridge 30 from moving further
rearward. In this way, the ink cartridge 30 is held in the
attached position by the engagement between the lock
shaft 145 and the lock surface 151. The ink cartridge 30
can thus adopt the operational posture as a result of ac-
cess of the lock surface 151 (ink cartridge 30) to the lock
shaft 145 (more specifically, a surface at a front end of
the lock shaft 145) in the upward direction 54.

[0235] In other words, when the ink cartridge 30 has
been attached to the cartridge attachment section 110
as a result of insertion, in the frontward direction 51, of
the ink needle 102 into the ink supply portion 34 and as
a result of engagement of the lock surface 151 with the
lock shaft 145, the ink cartridge 30 takes an attachment
posture. When the ink cartridge 30 takes the attachment
posture, the ink cartridge 30 is capable of supplying ink
to the recording head 21 and being operated by the print-
er 10 for recording images.

[0236] In order to remove the ink cartridge 30 from the
cartridge attachment section 110, the user pushes the
operation surface 92 downward in a state illustrated in
Figs. 3 and 20. As the operation surface 92 is pushed
downward, the ink cartridge 30 is pivotally moved about
the through-hole 73 of the packing 76 as the pivot center,
with its rear portion moving downward (see Figs. 18 and

10

15

20

25

30

35

40

45

50

55

31

19). The lock surface 151 is thus moved to a position
downward relative to the lock shaft 145. As a result, the
ink cartridge 30 is no longer restricted from moving rear-
ward. Hence, the ink cartridge 30 moves rearward rela-
tive to the cartridge attachment section 110 by the urging
force of the coil spring 78. Accordingly, the user can take
the ink cartridge 30 out of the cartridge attachment sec-
tion 110 while holding the cartridge casing 130. Note that
the first storage chamber 32 remains opened to the at-
mosphere even after the ink cartridge 30 is removed from
the cartridge attachment section 110 since the valve body
161 remains in the open position.

[0237] <Variations and Modifications>

<Ink Cartridge 30K>

[0238] Next, the ink cartridge 30K corresponding to a
color of black will be described while referring to Figs 23
to 25. As illustrated in Fig. 23, the ink cartridge 30K in-
cludes a front wall 240, 282, a rear wall 241, 283, a top
wall 239, a bottom wall 242, 248, the right side wall 37,
84, and the left side wall 38, 85. The front wall 240, 282
and the rear wall 241, 283 of the ink cartridge 30K have
dimensions in the left-right direction greater than those
of the front wall 40, 82 and the rear wall 41, 83 of the
respective three ink cartridges 30 corresponding to three
colors of cyan, magenta, and yellow (see Fig. 4), respec-
tively. In other words, compared to the ink cartridges 30
corresponding to the colors of cyan, magenta, and yel-
low, the front wall 240, 282 and the rear wall 241, 283 of
the ink cartridge 30K expand rightward. Accordingly, the
ink supply portion 34, the IC board 64, the protruding
portion 43 and the operation portion 90 of the ink cartridge
30K are positioned leftward relative to a left-right center
of the ink cartridge 30K. However, the light-blocking plate
67 of the ink cartridge 30K is positioned at the left-right
center of the ink cartridge 30K.

[0239] As described above, the ink cartridge 30K cor-
responding to a color of black differs from the ink car-
tridges 30 corresponding to respective colors of cyan,
magenta, and yellow in that the front wall 240, 282 and
the rear wall 241, 283 of the ink cartridge 30K expand
rightward. Hereinafter, a structure of the ink cartridge 30K
different from the ink cartridges 30 corresponding to
colors of cyan, magenta, and yellow will be described in
detail.

[0240] As illustrated in Fig. 24, the ink cartridge 30K
has a subordinate bottom wall portion 248 having an up-
per surface 248A. The upper surface 248A is continuous
with an upper surface 245A of an inner bottom wall por-
tion 245, as illustrated in Fig. 25. The upper surface 248A
includes the curved surface 115A, the curved surface
116A, and an intermediate surface 120A. The interme-
diate surface 120A is a flat surface, and is connected to
the curved surface 115A atits right end and to the curved
surface 116A at its left end. The intermediate surface
120A of the upper surface 248A slopes relative to the
left-right direction so that its left end is positioned further
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downward than its right end. Thus, the left end of the
intermediate surface 120A of the upper surface 248A is
a lowermost portion of the upper surface 248A. That is,
the left end of the intermediate surface 120A of the upper
surface 248A is a lowermost portion of the first storage
chamber 32 at its front portion. Incidentally, the interme-
diate surface 120A of the upper surface 248A may slope
relative to the left-right direction so that its right end is
positioned further downward than its left end. Alterna-
tively, the intermediate surface 120A of the upper surface
248A may not slope relative to the left-right direction, that
is, may be a non-sloped flat surface parallel to the hori-
zontal direction. The intermediate surface 120A of the
upper surface 248A is made to be flat and connected to
the inner surface 38A of the left side wall 38 via the curved
surface 116A, thereby enlarging adimension in the width-
wise direction (i.e. left-right direction) of the first storage
chamber 32 of the ink cartridge 30K. Hence, a larger
amount of ink can be stored in the first storage chamber
32 of the ink cartridge 30K than in the first storage cham-
ber 32 of the ink cartridge 30 illustrated in Fig. 14.
[0241] AsillustratedinFig. 24, the curved surface 115A
extends downward from the lower end of the inner sur-
face 37A of the right side wall 37, and the curved surface
116A extends downward from the lower end of the inner
surface 38A of the left side wall 38. In other words, the
curved surface 115A is continuously connected to the
lower end of the inner surface 37A of the right side wall
37, and the curved surface 116A is continuously con-
nected to the lower end of the inner surface 38A of the
left side wall 38. The curved surface 115A has a lower
end connected to the right end of the intermediate surface
120A. The curved surface 116A has a lower end con-
nected to the left end of the intermediate surface 120A.
Here, the left end of the intermediate surface 120A of the
subordinate bottom wall portion 248 constitutes the low-
ermost portion of the front portion of the first storage
chamber 32 of the ink cartridge 30K. That is, the lower
end of the curved surface 115A and the lower end of the
curved surface 116A are connected to the intermediate
surface 120A of the upper surface 248A of the subordi-
nate bottom wall portion 248 that includes the lowermost
portion of the front portion of the first storage chamber 32.
[0242] The upper surface 248A further includes the
curved surface 119A (see Fig. 10) continuously connect-
ed to a lower end of the inner surface 241A of the rear
wall 241.

[0243] Theinnercurvedsurface 117A, the inner curved
surface 118A, and the inner curved surface 119A of the
ink cartridge 30K each have a configuration the same as
that in the embodiment described above, except that an
inner surface 240A of the front wall 240 has a dimension
in the left-right direction greater than that of the inner
surface 40A of the front wall 40 of the ink cartridge 30
(see Fig. 25).

[0244] In the ink cartridge 30K, the lower end of the
curved surface 115A and the lower end of the curved
surface 116A are connected to the intermediate surface
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120A of the upper surface 248A of the subordinate bot-
tom wall portion 248. However, the lower end of the
curved surface 115A and the lower end of the curved
surface 116A may be continuously connected to each
other.

[0245] Incidentally, the upper surface 245A may in-
clude a curved surface continuously connected to alower
end of an inner surface 241A of the rear wall 241 as in
the embodiment.

<Other Modifications>

[0246] In the above-described embodiment, the first
ribs 185 and the second ribs 186 have shapes as illus-
trated in Figs. 8A and 8B. However, as long as each of
the first ribs 185 and the corresponding second rib 186
are spaced apart from each otherin the left-right direction
and have at least the inclining portion 185B and the in-
clining portion 186B, respectively, the first ribs 185 and
the second ribs 186 may not have the shapes illustrated
in Figs. 8A and 8B.

[0247] Fig. 26Allustrates afirstinnerlid 1131 including
first ribs 1185 and second ribs 1186 according to a first
variation to the embodiment. Each of the first ribs 1185
includes an extending portion 1185A and aninclining por-
tion 185B. Each of the second ribs 1186 includes an ex-
tending portion 1186A and an inclining portion 1186B.
Each one of the first ribs 1185 opposes corresponding
one of the second ribs 1186 in the left-right direction. A
distal end (i.e. rear end) of an inclining portion 1185B of
each first rib 1185 may be arranged at the same position
in the front-rear direction as a distal end (i.e. rear end)
ofaninclining portion 1186B of the corresponding second
rib 1186.

[0248] Fig. 26Biillustrates afirstinnerlid2131 including
first ribs 2185 and second ribs 2186 according to a sec-
ond variation to the embodiment. Each of the first ribs
2185 includes an inclining portion 2185B. Each of the
second ribs 2186 includes an inclining portion 2186B.
Further, Fig. 26C illustrates afirstinner lid 3131 including
first ribs 3185 and second ribs 3186 according to a third
variation to the embodiment. Each of the first ribs 3185
includes an inclining portion 3185B. Each of the second
ribs 3186 includes an inclining portion 3186B.

[0249] Asiillustrated in Fig. 26B, at least one of the first
rib 2185 and the second rib 2186 need not have the ex-
tending portion. Likewise, as illustrated in Fig. 26C, at
least one of the first rib 3185 and the second rib 3186
need not have the extending portion. Note that Figs. 26B
and 26C illustrate configurations in which each of the first
ribs 2185, 3185 does not have the extending portion and
each of the second ribs 2186, 3186 does not have the
extending portion.

[0250] In the above-described embodiment, the lower
ends of the first ribs 185 and the lower ends of the second
ribs 186 are provided atheights the same as one another.
However, the lower ends of the first ribs 185 and the
lower ends of the second ribs 186 may be provided at
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heights different from one another. For example, of the
plurality of first ribs 185 and the second ribs 186, the ribs
185, 186 positioned closer to the front-rear center of the
side walls 37, 38 may protrude further downward.
[0251] The protruding length of the first rib 185 may
not be uniform across the entire region thereof. Likewise,
the protruding length of the second rib 186 may not be
uniform across the entire region thereof. For example, of
the first ribs 185 and the second ribs 186, the base ends
of the extending portions 185A, 186A respectively con-
tacting the inner surfaces 37A, 38A of the side walls 37,
38 and portions near the distal ends of the extending
portions 185A, 186A (that is, base end portions) may
protrude further downward than any other portions than
the base end portions.

[0252] In the above-described embodiment, the front
wall 40, the rear wall 41, the right side wall 37, and the
left side wall 38 of the cartridge casing 130 has translu-
cency so that the surface level of the ink stored in the
first storage chamber 32 and the surface level of the ink
stored in the second storage chamber 33 can be visually
recognized from the outside of the ink cartridge 30. Fur-
ther, the front wall 40, the rear wall 41 and the right side
wall 37, and the left side wall 38 are exposed to an outside
and constitute the outer surfaces of the cartridge casing
130, except for their upper end portions engaged with
the outer lid 134.

[0253] However, each of the front wall 40, the rear wall
41, the right side wall 37, and the left side wall 38 may
have at least a portion forming the outer wall of the car-
tridge casing 130, that is, the wall of the cartridge casing
130 whose outer surface is exposed to the outside.
[0254] For example, a label may be adhered to a por-
tion of the outer surface of one of the front wall 40, the
rear wall 41, the right side wall 37, and the left side wall
38, and the portion to which the label is adhered may
degrade visual recognition to the surface level of the ink
stored in each of the first storage chamber 32 and the
second storage chamber 33 from the outside of the ink
cartridge 30. In this case, a portion of each of the front
wall 40, the rear wall 41, the right side wall 37, and the
left side wall 38 except for the portion to which the label
is adhered constitutes the outer wall of the cartridge cas-
ing 130. Thus, the liquid storage chamber (e.g. the first
storage chamber 32 and the second storage chamber
33)intheink cartridge 30 need not be visually recognized
from the outside of the ink cartridge 30 in any direction.
However, it is preferable that the front wall 40, the rear
wall 41, the right side wall 37, and the left side wall 38
each have a region through which the surface level of
the ink stored in the first storage chamber 32 can be
recognized.

[0255] Further, the cartridge casing 130 may be cov-
ered with a cover, for example. In this case, however,
the cover needs to be configured so as to expose a part
of the front wall 40, a part of the rear wall 41, a part of
the right side wall 37, and a part of the left side wall 38
to an outside. For example, the cover may have four
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openings at positions opposing the part of the front wall
40, the part of the rear wall 41, the part of the right side
wall 37, and the part of the left side wall 38, respectively.
If this is the case, the parts of the front wall 40, the rear
wall 41, the right side wall 37, and the left side wall 38,
those exposed to an outside through the openings, form
the outer walls of the cartridge casing 130.

[0256] Incidentally, in a case where only a part of the
front wall 40, a part of the rear wall 41, a part of the right
side wall 37, and a part of the left side wall 38 constitute
the outer walls of the cartridge casing 130, itis preferable
that a lower part of each of the front wall 40, the rear wall
41, the right side wall 37, and the left side wall 38 is
exposed to an outside.

[0257] In the above-described embodiment, the car-
tridge casing 130, the firstinner lid 131, the second inner
lid 132, the outer lid 134, and the support member 150
are assembled to provide the ink cartridge 30. However,
at least some of the cartridge casing 130, the first inner
lid 131, the second inner lid 132, the outer lid 134, and
the support member 150 may be integrally formed. For
example, the cartridge casing 130 and the outer lid 134
may be integrally formed. Alternatively, the second inner
lid 132 and the support member 150 may be integrally
formed.

[0258] In the above-described embodiment, contact
between the lock shaft 145 and the lock surface 151 holds
the ink cartridge 30 in the attached position. However,
the ink cartridge 30 may not be held in the attached po-
sition by the contact between the lock shaft 145 and the
lock surface 151. Any other known configuration may be
employed to hold the ink cartridge 30 in the attached
position.

[0259] In the above-described embodiment, the sem-
ipermeable membrane 141 is welded to the lower end
surface of the rib 140. However, the semipermeable
membrane 141 may be welded at any other portion as
long as the semipermeable membrane 141 is welded to
a portion capable of preventing ink drawn into the air
chamber 36 through the through-hole 46 from flowing
into the labyrinth path 143. Further, in the above-de-
scribed embodiment, the semipermeable membrane 141
is welded. However, the semipermeable membrane 141
need not be welded.

[0260] In the above-described embodiment, the two
projections 180 provided at the cap 79 oppose each other
in the left-right direction. However, the projections 180
may oppose each other in any direction other than the
left-right direction. For example, the projections 180 may
oppose each other in the up-down direction.

[0261] In the above-described embodiment, the valve
mechanism 135 is configured to interrupt communication
between the first storage chamber 32 and the atmos-
phere by closing the through-hole 46 and to provide com-
munication between the first storage chamber 32 and the
atmosphere by opening the through-hole 46. However,
the valve mechanism 135 may be configured to open and
close a portion of the air communication passage 72 other
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than the through-hole 46.

[0262] Further, in the above-described embodiment,
the valve mechanism 135 moves away from the through-
hole 46 as the ink cartridge 30 is in the process of being
moved upward (i.e. in a direction opposite to the gravi-
tational direction) to engage the lock surface 151 with
the lock shaft 145. However, the valve mechanism 135
may so move as the ink cartridge 30 is in the process of
being moved in an attachment direction to the cartridge
attachment section 110, that is, in a direction crossing
the gravitational direction.

[0263] In the above-described embodiment, the ink
supply portion 34 is provided with the cylinder 75 and the
cap 79 covering the cylinder 75. However, the ink supply
portion 34 need not be provided with the cap 79. In case
the ink supply portion 34 does not include the cap 79,
the guide grooves 175 may be formed in an outer cir-
cumferential surface of the cylinder 75.

[0264] In the above-described embodiment, commu-
nication between the interior and the exterior of the ink
supply portion 34 is interrupted and provided by the valve
77. However, the opening in the front end of the cylinder
75 may be formed by piercing, with a needle or the like,
a seal member formed of elastic resin and having no
through-hole, and may be closed by the elasticity of the
seal member as the needle is retracted from the seal
member.

[0265] In the above-described embodiment, the di-
mension in the front-rear direction of the main bottom
wall portion 42 is greater than the dimension in the front-
rear direction of the subordinate bottom wall portion 48.
However, the dimension in the front-rear direction of the
main bottom wall portion 42 may be shorter than the di-
mension in the front-rear direction of the subordinate bot-
tom wall portion 48. The connecting wall 49 may be dis-
posed at a front-rear center portion of the ink cartridge
30. Alternatively, the connecting wall 49 may be disposed
at a position closer to the rear wall 41 than to the front
wall 40.

[0266] In the above-described embodiment, the ink
cartridge 30 has the outer shape as illustrated in Figs. 4
and 5. Further, the ink supply portion 34 extends front-
ward from the connecting wall 49 and positioned down-
ward and rearward of the front wall 40. However, the ink
cartridge 30 need not be so shaped and the ink supply
portion 34 need notbe so positioned as illustrated in Figs.
4 and 5.

[0267] Forexample,the gapdistance between the right
side wall 37 and the left side wall 38 may be greater than
the gap distance between the front wall 40 and the rear
wall 41. Further, the ink cartridge 30 may have a simple,
rectangular outer shape. Still further, the ink supply por-
tion 34 may extends frontward from the front wall 40.
Alternatively, the ink supply portion 34 may extend down-
ward from the main bottom wall portion 42 and may have
a bent or curved distal end to allow the ink supply port
71 to open frontward.

[0268] Next will be described, with reference to Figs.

EP 3 661 752 B1

10

15

20

25

30

35

40

45

50

55

34

66

27A, 27B, and 28, details of the plates 104 provided in
the cartridge attachment section 110.

[0269] As shownin Fig. 28, the plates 104 are arrayed
in the left-right direction with a space being formed be-
tween neighboring plates 104 in the cartridge attachment
section 110. The ink cartridge 30 is detachably attached
to the cartridge attachment section 110 at a position be-
tween the neighboring plates 104. In the state where the
ink cartridge 30 has been attached to the position be-
tween the neighboring plates 104 in the cartridge attach-
ment section 110, the neighboring plates 104 face the
ink cartridge 30 in the left-right direction. The plates 104
extend both in the up-down direction and in the front-rear
direction. The plates 104 have the same shape and the
same size with one another.

[0270] More specifically, as shown in Fig. 27A and 28,
each plate 104 has a substantially C-shape that opens
rearward when viewed in the left-right direction. As
shown in Fig. 27A, the plate 104 has: a main part 1040
positioned at a front part of the internal space of the case
101 of the cartridge attachment section 110; a lower pro-
truding part 1042 protruding from a lower end portion of
the main part 1040 in the rearward direction 52; and an
upper protruding part 1044 protruding from an upper end
portion of the main part 1040 in the rearward direction
52. A gap or notched area 1046 is formed between the
lower protruding part 1042 and the upper protruding part
1044 of the plate 104 in the up-down direction.

[0271] A bottom end of the main part 1040 of the plate
104 is connected with the inner bottom surface of the
case 101 of the cartridge attachment section 110. A top
end of the main part 1040 of the plate 104 is connected
with the inner top surface 57 of the case 101. Thus, the
main part 1040 of the plate 104 extends over the entire
length of the internal space of the case 101 in the up-
down direction. A front end of the main part 1040 of the
plate 104 is connected with the inner end surface 59 of
the case 101. The main part 1040 of the plate 104 extends
from the inner end surface 59 of the case 101 in the rear-
ward direction 52 to such a length that at least part of the
main part 1040 is overlapped, in the front-rear direction,
with at least part of the ink supply portion 34 of the ink
cartridge 30 when the ink cartridge 30 has been com-
pletely attached in the cartridge attachment section 110.
More specifically, the main part 1040 extends in the front-
rear direction such that part of the main part 1040 in the
front-rear direction is disposed in a joint range JR that is
defined in the cartridge attachment section 110. As
shown in Fig. 27B, the joint range JR is defined in the
front-rear direction as such a range, in which the ink sup-
ply portion 34 and the ink needle 102 are overlapped with
each other in the front-rear direction when the ink supply
portion 34 and the ink needle 102 have been connected
with each other. As shown in Fig. 27A, the plate 104 is
overlapped with a front part of the ink supply portion 34
when viewed in the left-right direction because the ink
supply portion 34 is disposed at a vertical level between
the upper and lower ends of the plate 104.
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[0272] A front end of the lower protruding part 1042 of
the plate 104 is continuous with a lower rear end portion
of the main part 1040 of the plate 104. A lower end of the
lower protruding part 1042 of the plate 104 is connected
with the inner bottom surface of the case 101. Arear end
of the lower protruding part 1042 of the plate 104 is dis-
posed at an open end of the opening 112 of the case 101.
[0273] A front end of the upper protruding part 1044 of
the plate 104 is continuous with the upper rear end portion
of the main part 1040 of the plate 104. An upper end of
the upper protruding part 1044 of the plate 104 is con-
nected with the inner top surface 57 of the case 101. A
rear end of the upper protruding part 1044 of the plate
104 is disposed at the open end of the opening 112 of
the cartridge attachment section 110.

[0274] The lower protruding part 1042 and the upper
protruding part 1044 of the plate 104 have such vertical
lengths that the gap or notched area 1046 is formed be-
tween the lower protruding part 1042 and the upper pro-
truding part 1044 of the plate 104 in the up-down direc-
tion. The notched area 1046 is positioned rearward of
the main part 1040 of the plate 104, and is in communi-
cation with the opening 112.

[0275] The upper protruding part 1044 of the plate 104
has: an intermediate region 1044A in the front-rear di-
rection; a rear region 1044B disposed rearward of the
intermediate region 1044A; and a frontregion 1044C dis-
posed frontward of the intermediate region 1044A.
[0276] Theintermediateregion 1044A ofthe upper pro-
truding part 1044 is overlapped, in the front-rear direction,
with the position at which the electrodes 65 of the IC
board 64 on the ink cartridge 30 contact the contacts 106
in the cartridge attachment section 110 when the ink car-
tridge 30 has been completely attached to the cartridge
attachment section 110. In other words, the intermediate
region 1044A of the upper protruding part 1044 is aligned
with the contact positions, at which the electrodes 65
contact the contacts 106, in the up-down direction. It is
noted that the electrodes 65 are not overlapped with the
plate 104 when viewed in the left-right direction because
the electrodes 65 are disposed at a vertical level higher
than the upper end of the plate 104.

[0277] More specifically, the intermediate region
1044A is disposed in an electrode-extending range ER
that is defined in the front-rear direction. As shown in Fig.
27B, the electrode-extending range ER is defined in the
front-rear direction such that when the ink cartridge 30
has been completely attached to the cartridge attach-
ment section 110, the electrodes 65 are disposed to ex-
tend in the electrode-extending range ER in the front-
rear direction. The contact positions at which the elec-
trodes 65 are in contact with the contacts 106 are there-
fore within the electrode-extending range ER in the front-
rear direction.

[0278] In other words, in the state where the ink car-
tridge 30 has been completely attached to the cartridge
attachment section 110, the front ends of the electrodes
65 are aligned with the front end of the intermediate re-
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gion 1044A in the up-down direction, the rear ends of the
electrodes 65 are aligned with the rear end of the inter-
mediate region 1044A in the up-down direction, and the
contact positions between the electrodes 65 and the con-
tacts 106 are aligned with a particular position in the in-
termediate region 1044A between the frontand rear ends
thereof.

[0279] That s, in the state where the ink cartridge 30
has been completely attached to the cartridge attach-
ment section 110, a distance of the front ends of the elec-
trodes 65 from the distal end (rear end) of the ink needle
102 is equal to a distance of the front end of the interme-
diate region 1044A from the distal end of the ink needle
102, a distance of the rear ends of the electrodes 65 from
the distal end of the ink needle 102 is equal to a distance
of the rear end of the intermediate region 1044A from the
distal end of the ink needle 102, and a distance of the
particular position of the intermediate region 1044A from
the distal end of the ink needle 102 is equal to a distance
from the distal end of the ink needle 102 to the contact
position between the electrodes 65 and the contacts 106.
It is noted that the distal end of the ink needle 102 is
disposed at the rear end of the joint range JR in the front-
rear direction.

[0280] As shown in Fig. 27A, the gap between the in-
termediate region 1044A of the upper protruding part
1044 and the lower protruding part 1042 has a length G1
inthe up-downdirection. The gap between the rear region
1044B of the upper protruding part 1044 and the lower
protruding part 1042 has a length G2 in the up-down di-
rection. The gap between the front region 1044C of the
upper protruding part 1044 and the lower protruding part
1042 has alength G3 in the up-down direction. Thelength
G1 is smaller than the length G2, and is greater than the
length G3. Thus, the size of the notched area 1046 in the
up-down direction increases as proceeding toward the
opening 112 in the rearward direction 52.

[0281] As shown in Fig. 27A, a cover 1050 is pivotally
supported by a housing (not shown) of the printer 10 to
open and close the opening 112. After the ink cartridge
30 is completely attached to the cartridge attachment
section 110, the opening 112 is closed by the cover 1050
as indicated by a solid line in the figure. Accordingly, even
when the printer 10 attached with the ink cartridge 30 is
dropped onto the floor, the cover 1050 prevents the ink
cartridge 30 from being detached from the printer 10. The
ink cartridge 30 can be inserted into or removed from the
cartridge attachment section 110 when the cover 1050
is open as indicated by a two dot and chain line in the
figure.

[0282] In the ink cartridge 30 of the embodiment, as
shown in Fig. 27B, the ink supply portion 34 is positioned
at the lower end portion of the ink cartridge 30, and the
electrodes 65 of the IC board 64 are positioned at the
upper surface 39 of the ink cartridge 30. With this con-
figuration, the electrodes 65 of the IC board 64 are distant
away from the ink supply portion 34 in the up-down di-
rection. Hence, even when ink is scattered on the ink
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supply portion 34, the ink may not be deposited on the
electrodes 65 of the IC board 64.

[0283] More specifically, according to the present em-
bodiment, the electrodes 65 on the IC board 64 are dis-
posed further away from the ink supply portion 30, in
comparison with the conventional structure in which the
ink supply portion is positioned upward of the lower end
portion of the ink cartridge as in the above-described Jap-
anese Patent Application Publication No. 2013-129178.
Therefore, according to the present embodiment, even
if the ink supply portion 30 comes off the ink needle 102
and ink is scattered as a result of the impact, contami-
nation of the electrodes 65 with the spilled ink is less
likely than the comparative example.

[0284] In addition, the electrodes 65 of the IC board 64
are positioned upstream of the ink supply portion 34 in
the insertion direction. That is, the electrodes 65 are po-
sitioned rearward of the ink supply portion 34. Accord-
ingly, a length of a path from the ink supply portion 34 to
the electrodes 65 is increased to further avoid adhesion
of the scattered ink onto the electrodes 65.

[0285] Further, the cartridge casing 130 and the outer
lid 134 have such a portion that is positioned above the
ink supply portion 34 and protrudes further frontward rel-
ative to the front end of the ink supply portion 34. Accord-
ingly, even when the printer 10 attached with the ink car-
tridge 30 therein is dropped on the floor and ink leaks
from the front end of the ink supply portion 34, the portion
of the ink cartridge that is disposed upward of the ink
supply portion 34 and frontward of the front end of the
ink supply portion 34 can receive ink leaking from the ink
supply portion 34. Therefore, the electrodes 65 on the
ink cartridge 30 can be suppressed from being contam-
inated by ink.

[0286] In the cartridge attachment section 110, the
main part 1040 of the plate 104 fully extends in the entire
vertical length of the inside of the case 101 of the cartridge
attachment section 110. The main part 1040 of the plate
104 is overlapped with the joint range JR in the insertion
direction (front-rear direction). Accordingly, the main part
1040 of the plate 104 enhances mechanical strength with
respect to the connection between the ink supply portion
34 and the ink needle 102. The main part 1040 of the
plate 104 can protect the connecting position between
the ink supply portion 34 and the ink needle 102. Accord-
ingly, even when the printer 10 is dropped on the floor,
the main part 1040 of the plate 104 can moderate appli-
cation of impacting force to the ink supply portion 34 and
the ink needle 102, and therefore can avoid disengage-
ment of the ink cartridge 30 from the printer 10.

[0287] Theintermediateregion 1044A ofthe upper pro-
truding part 1044 in the plate 104 is positioned at the
electrode-extending range ER in the insertion direction
(front-rear direction), and has a partial length relative to
the entire length of the inside of the case 101 in the up-
down direction. Accordingly, the upper protruding part
1044 of the plate 104 can ensure strength for protecting
the contact position between the electrodes 65 and the
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contacts 106, thereby avoiding the electrodes 65 and the
contacts 106 from being damaged.

[0288] In addition, the plate 104 is formed with the
notched area 1046 at the position below the upper pro-
truding part 1044. The dimension of the notched area
1046 in the vertical direction increases toward the open-
ing 112. Accordingly, the user can easily access and hold
by their fingers the left and right side walls 38, 37 of the
ink cartridge 30 at their regions exposed through the
notched areas 1046 of the plates 104 when inserting or
removing the ink cartridge 30 relative to the cartridge
attachment section 110. Hence, the ink cartridge 30 can
be easily attached to and detached from the cartridge
attachment section 110.

[0289] With the above-described configuration, the ink
supply portion 34 and the electrodes 65 can be protected
against impacting force due to falling, and also user’s
operability for inserting and removing the ink cartridge
30 can be ensured.

[0290] According tothe above-described embodiment,
even when the printer 10 with the ink cartridge 30 at-
tached therein is dropped on the floor, the plate 104 can
restrain fracture of the ink supply portion 34 and the ink
needle 102, and can protect against damage to the elec-
trodes 65 and the contacts 106 due to impacting force
transmitted. The plate 104 can also ensure user’s oper-
ability for inserting and removing the ink cartridge 30 to
and from the cartridge attachment section 110.

[0291] Because the electrodes 65 are distant away
from the ink supply portion 34, even when the ink car-
tridge 30 is disengaged from the ink supply portion 34 by
the application of impacting force due to dropping of the
printer 30, ink adhesion to the electrodes 65 can be re-
strained against scattering of the ink from the ink supply
portion 34.

[0292] Because the cartridge attachment section 100
is partitioned by the plurality of plates 104, the plates 104
can suppress the electrodes 65 of the IC board 64 on the
ink cartridge 30 from being contaminated by ink leaking
out of neighboring ink cartridges 30.

[0293] According to the present embodiment, in the
state where the ink cartridge 30 has been completely
attached to the cartridge attachment section 110, the lock
surface 151, which is positioned rearward of the elec-
trodes 65 on the top wall 39 of the ink cartridge 30, is
engaged with the lock shaft 145 provided at the cartridge
attachment section 110 as shown in Fig. 27B. Accord-
ingly, even when the printer 10 attached with the ink car-
tridge 30 is accidentally dropped onto the floor, the en-
gagement between the lock surface 151 and the lock
shaft 145 can prevent the ink cartridge 30 from being
detached from the cartridge attachment section 110.
[0294] According to the present embodiment, as
shown inFig. 27A, the ink cartridge 30 has the light-block-
ing plate 67 on the top wall 39 at a position frontward of
the electrodes 65 of the IC board 64. The light-blocking
plate 67 is for being detected by the sensing light emitted
from the optical sensor 113 shown in Fig. 27B. Because
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the electrodes 65 are disposed rearward of the light-
blocking plate 67, the path of a large length is provided
from the ink supply portion 34 to the electrodes 65 to
avoid adhesion of scattered ink onto the electrodes 65.
[0295] In the above-described embodiment, ink is ex-
emplified as liquid. However, in place of ink, a pretreat-
ment liquid that is ejected onto the recording paper prior
to the ink during a printing operation may be stored in a
liquid cartridge. Alternatively, water that is used for clean-
ing the recording head 21 may be stored in a liquid car-
tridge. In other words, the ink cartridge 30 described here-
in need not be a cartridge for storing ink. Instead, the ink
cartridge 30 may be a cartridge for storing any liquid that
the printer 10 consumes.

<Remarks>

[0296] In the present disclosure, the ink cartridge 30
is an example of a printing-fluid cartridge. The printer 10
is an example of a printing-fluid consuming device. The
contacts 106 are an example of an electrical contact. The
cartridge casing 130 and the outerlid 134 are an example
of a cartridge body. The first storage chamber 32 and the
second storage chamber 33 are an example of a storage
chamber. The outer surface of the top wall 39 facing up-
ward is an example of an upper surface. The ink supply
portion 34 is an example of a supply portion. The elec-
trodes 65 are an example of an electrical interface. The
recording head 21 is an example of a printing-fluid con-
suming portion. The ink needle 102 is an example of a
supply tube. The plate 104 is an example of a plate. The
main part 1040 is an example of a main part. The lower
protruding part 1042 is an example of a lower protruding
part. The upper protruding part 1044 is an example of a
upper protruding part. The intermediate region 1044A is
an example of a first region. The rear region 1044B is an
example of an second region. The front region 1044C is
an example of a third region. The joint range JR is an
example of a connecting position. A contact position be-
tween the electrodes 65 and the contacts 106 that is with-
in the electrode-extending range ER in the front-rear di-
rection is an example of a contact position. The left-right
direction is an example of a widthwise direction. The
opening 112 is an example of an insertion opening. The
lock shaft 145 is an example of a lock portion. The optical
sensor 113 is an example of a sensor. The light-blocking
plate 67 is an example of a protrusion. The light-blocking
surface 67A is an example of a detection surface.

Reference Signs List
[0297]

1: system

30: ink cartridge

10: printer

110: cartridge attachment section
106: contacts
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130: cartridge casing

134: outer lid

32: first storage chamber
33: second storage chamber
34: ink supply portion

65: electrodes

21: recording head

102: ink needle

104: plate

1040: main part

1042: lower protruding part
1044: upper protruding part
1046: notched area

1044A: intermediate region
1044B: rear region

Claims
1. A system comprising:

a printing-fluid cartridge (30); and
a printing-fluid consuming device (10) compris-
ing:

a cartridge attachment section (110) to
which the printing-fluid cartridge (30) is at-
tachable by insertion of the printing-fluid
cartridge (30) in an insertion direction; and
an electrical contact (106) provided at the
cartridge attachment section (110);

the printing-fluid cartridge (30) comprising:

a cartridge body (130) having a storage
chamber (32; 33) configured to store
printing fluid, the cartridge body (130)
having a lower end portion and an up-
per surface;

a supply portion (34) disposed at the
lower end portion and configured to
supply the printing-fluid stored in the
storage chamber (32; 33); and

an electrical interface (65) disposed at
the upper surface and positioned up-
stream relative to the supply portion
(34) in the insertion direction, the elec-
trical interface (65) being configured to
be in contact with the electrical contact
(106) by the insertion;

the printing-fluid consuming device
(10) further comprising:

a printing-fluid consuming portion;
a supply tube (20) provided at the
cartridge  attachment section
(110), the supply tube (20) being
connectable to the supply portion
(34) to allow the printing fluid
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stored in the storage chamber (32;
33) to flow therethrough toward the
printing-fluid consuming portion;
and

a plate (104) provided at the car-
tridge attachment section (110),
the plate (104) facing the printing-
fluid cartridge (30) in a widthwise
direction perpendicular to both of
the insertion direction and an up-
down direction in an attached state
of the printing-fluid cartridge (30)
where the supply portion (34) and
the supply tube (20) are connected
together,

the plate (104) having:

a main part (1040) extending
over an entire length of an in-
side of the cartridge attach-
ment section (110) in the up-
down direction, the main part
(1040) having alower end por-
tion and an upper end portion;
a lower protruding part (1042)
protruding from the lower end
portion of the main part (1040)
in an opposite direction oppo-
site to the insertion direction;
and

an upper protruding part
(1044) protruding from the up-
per end portion of the main
part (1040) in the opposite di-
rection, the upper protruding
part (1044) being spaced
away from the lower protrud-
ing part (1042) to provide a
gap between the lower pro-
truding part (1042) and the up-
per protruding part (1044) in
the up-down direction,

the main part (1040) of the
plate (104) and the supply por-
tion (34) being at least partly
overlapped with each other
when viewed in the widthwise
direction in the attached state
of the printing-fluid cartridge
(30),

the upper protruding part
(1044) having a first region
(1044A) whose distance from
an upstream end of the supply
tube (20) in the insertion direc-
tion is equal to a distance of
the electrical interface (65)
from the upstream end of the
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supply tube (20) in the inser-
tion direction,

the wupper protruding part
(1044)further havingasecond
region (1044B) positioned up-
stream relative to the first re-
gion (1044A) in the insertion
direction,

a length (G1) of the gap be-
tween the lower protruding
part (1042) and the first region
(1044A) of the upper protrud-
ing part (1044) being smaller
than a length of the gap be-
tween the lower protruding
part (1042) and the second re-
gion (1044B) of the upper pro-
truding part (1044).

The system according to claim 1, wherein, in the at-
tached state of the printing-fluid cartridge (30), the
supply tube (20) and the supply portion (34) are con-
nected together at a connecting position in the inser-
tion direction, and

wherein the main part (1040) of the plate (104) is
overlapped with the connecting position when
viewed in the widthwise direction in the attached
state of the printing-fluid cartridge (30).

The system according to claim 1 or 2, wherein, in
the attached state of the printing-fluid cartridge (30),
the electrical interface (65) is in contact with the elec-
trical contact (106) at a contact position, and
wherein in the attached state of the printing-fluid car-
tridge (30), a distance of a portion in the first region
(1044A) of the upper protruding part (1044) from the
upstream end of the supply tube (20) in the insertion
direction is equal to a distance of the contact position
from the upstream end of the supply tube (20) in the
insertion direction.

The system according to any one of claims 1 through
3, wherein, in the attached state of the printing-fluid
cartridge (30), the upper protruding part (1044) of
the plate (104) further has a third region (1044C)
positioned downstream relative to the first region
(1044A) in the insertion direction, the length of the
gap between the lower protruding part (1042) and
the first region (1044A) of the upper protruding part
(1044) being greater than a length of the gap be-
tween the lower protruding part (1042) and the third
region (1044C) of the upper protruding part (1044).

The system according to any one of claims 1 through
4, wherein a plurality of the plates (104) are provided
in the cartridge attachment section (110) so as to be
arrayed in the widthwise direction with a space being
formed between neighboring plates (104), the print-
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ing-fluid cartridge (30) being attached to the cartridge
attachment section (110) at a position between the
neighboring plates (104).

The system according to any one of claims 1 through
5, wherein the cartridge body (130) has a portion
positioned upward relative to the supply portion (34)
and downstream relative to a downstream end of the
supply portion (34) in the insertion direction.

The system according to any one of claims 1 through
6, wherein the cartridge attachment section (110)
has an upstreamend in the insertion direction formed
with an insertion opening (102),

wherein the printing-fluid consuming device (10)
further comprises a cover (1050) configured to
open and close the insertion opening (102), and
wherein the cover (1050) is closed in the at-
tached state of the printing-fluid cartridge (30).

The system according to any one of claims 1 through
7, wherein the printing-fluid consuming device (10)
further comprises a lock portion provided at the car-
tridge attachment section (110), and

wherein the cartridge body (130) has a lock surface
(151) disposed at the upper surface, the lock surface
(151) being positioned upstream relative to the elec-
trical interface (65) in the insertion direction, the lock
surface (151) being configured to engage with the
lock portion.

The system according to any one of claims 1 through
8, wherein the printing-fluid consuming device (10)
further comprises a sensor (113) provided at the car-
tridge attachment section (110) and configured to
emit a sensing light travelling in the widthwise direc-
tion, and

wherein the printing-fluid cartridge (30) further com-
prises a protrusion (67) disposed at the upper sur-
face, the protrusion (67) being positioned down-
stream relative to the electrical interface (65) in the
insertion direction, the protrusion (67) having a de-
tection surface (67A) configured to be detected by
the sensor (113).

Patentanspriiche

System, aufweisend:

eine Druckfluidkartusche (30); und
eine Druckfluidverbrauchsvorrichtung (10), auf-
weisend:

einen  Kartuschenbefestigungsabschnitt
(110), an dem die Druckfluidkartusche (30)
durch Einfiihrung der Druckfluidkartusche
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(30) in einer Einfuhrrichtung befestigt wer-
den kann; und

einen elektrischen Kontakt (106), der sich
an dem Kartuschenbefestigungsabschnitt
(110) befindet,

wobei die Druckfluidkartusche (30) auf-
weist:

einen Kartuschenkérper (130) mit einer
Speicherkammer (32; 33), die zum
Speichern von Druckfluid konfiguriert
ist, wobei der Kartuschenkorper (130)
einen unteren Endabschnitt und eine
obere Oberflache aufweist;

einen Zufuhrabschnitt (34), der sich an
dem unteren Endabschnitt befindet
und konfiguriert ist zum Zufiihren des
in der Speicherkammer (32; 33) ge-
speicherten Druckfluides; und

eine elektrische Schnittstelle (65), die
sich an der oberen Oberflache befindet
und relativzu dem Zuflihrabschnitt (34)
stromaufwarts in der Einflhrrichtung
positioniert ist, wobei die elektrische
Schnittstelle (65) so konfiguriert ist,
dass sie den elektrischen Kontakt (106)
durch das Einfiihren kontaktiert;
wobei die Druckfluidverbrauchsvor-
richtung (10) ferner aufweist:

einen  Druckfluidverbrauchsab-
schnitt;

eine Zufiihrleitung (20), die sich an
dem Kartuschenbefestigungsab-
schnitt (110) befindet, wobei die
Zufuhrleitung (20) mit dem Zu-
fuhrabschnitt (34) verbunden wer-
den kann, um es dem in der Spei-
cherkammer (32; 33) gespeicher-
ten Druckfluid zu ermdglichen, in
Richtung des  Druckfluidver-
brauchsabschnitt hindurch zu flie-
en; und

eine Platte (104), die sich an dem
Kartuschenbefestigungsabschnitt
(110) befindet, wobei die Platte
(104) der Druckfluidkartusche (30)
in einer Breitenrichtung zugewandt
ist, die sowohl zu der Einfiihrrich-
tung, als auch einer Oben-Unten-
Richtung in einem befestigten Zu-
stand der Druckfluidkartusche
(30), bei dem der Zufiihrabschnitt
(34) und die Zufiihrleitung (20) mit-
einander verbunden sind, senk-
recht ist,

wobei die Platte (104) aufweist:
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einen Hauptteil (1040), der
Uiber eine gesamte Lange ei-
nes Inneren des Kartuschen-
befestigungsabschnitts (110)
in der Oben-Unten-Richtung
verlauft, wobei der Hauptteil
(1040) einen unteren En-
dabschnitt und einen oberen
Endabschnitt aufweist;

einen unteren hervorstehen-
den Teil (1042), der von dem
unteren Endabschnitt des
Hauptteils (1040) in einer Ge-
genrichtung, die zu der Ein-
fuhrrichtung entgegengesetzt
ist, hervorsteht; und

einen oberen hervorstehen-
den Teil (1044), der von dem
oberen Endabschnitt des
Hauptteils (1040) in der Ge-
genrichtung hervorsteht, wo-
bei der obere hervorstehende
Teil (1044) von dem unteren
hervorstehenden Teil (1042)
beabstandet ist, um in der
Oben-Unten-Richtung  eine
Licke zwischen dem unteren
hervorstehenden Teil (1042)
und dem oberen hervorste-
henden Teil (1044) zu lassen,
wobei der Hauptteil (1040) der
Platte (104) und der Zufiihrab-
schnitt (34) in der Breitenrich-
tung in dem befestigten Zu-
stand der Druckfluidkartusche
(30) betrachtet einander zu-
mindest teilweise Uberlappen,
wobei der obere hervorste-
hende Teil (1044) einen ersten
Bereich (1044A) aufweist,
dessen Entfernung von einem
Stromaufwartsende der Zu-
fuhrleitung (20) in der Einflhr-
richtung gleich einer Entfer-
nung der elektrischen Schnitt-
stelle (65) von dem Stromauf-
wartsende der Zufiihrleitung
(20) in der Einfuhrrichtung ist,
wobei der obere hervorste-
hende Teil (1044) ferner einen
zweiten Bereich (1044B) auf-
weist, der relativ zu dem ers-
ten Bereich (1044A)inder Ein-
fuhrrichtung  stromaufwarts
positioniert ist,

wobei eine Lange (G1) der LU-
cke zwischen dem unteren
hervorstehenden Teil (1042)
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und dem ersten Bereich
(1044A) des oberen hervor-
stehenden Teils (1044) kirzer
ist als eine Lange der Licke
zwischen dem unteren hervor-
stehenden Teil (1042) und
dem zweiten Bereich (1044B)
des oberen hervorstehenden
Teils (1044).

System nach Anspruch 1, wobei in dem befestigten
Zustand der Druckfluidkartusche (30) die Zufihrlei-
tung (20) und der Zufiihrabschnitt (34) an einer Ver-
bindungsposition in der Einfiihrrichtung miteinander
verbunden sind, und

wobei sich der Hauptteil (1040) der Platte (104) in
der Breitenrichtung in dem befestigten Zustand der
Druckfluidkartusche (30) betrachtet mit der Verbin-
dungsposition Gberlappt.

System nach Anspruch 1 oder 2, wobei in dem be-
festigten Zustand der Druckfluidkartusche (30) die
elektrische Schnittstelle (65) mit dem elektrischen
Kontakt (106) an einer Kontaktposition in Kontakt
steht, und

wobei in dem befestigten Zustand der Druckfluidkar-
tusche (30) eine Entfernung eines Abschnitts in dem
ersten Bereich (1044A) des oberen hervorstehen-
den Teils (1044) von dem stromaufwartsseitigen En-
de der Zufuihrleitung (20) in der Einflihrrichtung einer
Entfernung der Kontaktposition von dem stromauf-
wartsseitigen Ende der Zufihrleitung (20) in der Ein-
fuhrrichtung gleicht.

System nach einem der Anspriiche 1 bis 3, wobei in
dem befestigten Zustand der Druckfluidkartusche
(30) der obere hervorstehende Teil (1044) der Platte
(104) ferner einen dritten Bereich (1044C) aufweist,
der relativ zu dem ersten Bereich (1044A) in der Ein-
fuhrrichtung stromabwarts positioniert ist, wobei die
Lange der Licke zwischen dem unteren hervorste-
henden Teil (1042) und dem ersten Bereich (1044A)
des oberen hervorstehenden Teils (1044) groRer ist
als eine Lange derLiicke zwischen dem unteren her-
vorstehenden Teil (1042) und dem dritten Bereich
(1044C) des oberen hervorstehenden Teils (1044).

System nach einem der Anspriiche 1 bis 4, wobei
eine Mehrzahl der Platten (104) in dem Kartuschen-
befestigungsabschnitt (110) vorhanden ist, so dass
sie in der Breitenrichtung mit einem Abstand zwi-
schen benachbarten Platten (104) aneinanderge-
reiht sind, wobei die Druckfluidkartusche (30) an
dem Kartuschenbefestigungsabschnitt (110) an ei-
ner Position zwischen den benachbarten Platten
(104) befestigt ist.

System nach einem der Anspriiche 1 bis 5, wobei
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der Kartuschenkorper (130) einen Abschnitt auf-
weist, derim Verhaltnis zu dem Zufilhrabschnitt (34)
oben und im Verhaltnis zu einem stromabwartssei-
tigen Ende des Zuflihrabschnitts (34) in der Einfihr-
richtung stromabwarts positioniert ist.

System nach einem der Anspriiche 1 bis 6, wobei
der Kartuschenbefestigungsabschnitt (110) in der
Einfiihrrichtung ein stromaufwartsseitiges Ende auf-
weist, das mit einer Einfiihréffnung (102) ausgebildet
ist,

wobei die Druckfluidverbrauchsvorrichtung (10)
ferner eine Abdeckung (1050) aufweist, die so
konfiguriertist, dass sie die Einflhroffnung (102)
offnet und schlief3t, und

wobei die Abdeckung (1050) in dem befestigten
Zustand der Druckfluidkartusche (30) geschlos-
sen ist.

System nach einem der Anspriiche 1 bis 7, wobei
die Druckfluidverbrauchsvorrichtung (10) ferner ei-
nen Verriegelungsabschnitt aufweist, der an dem
Kartuschenbefestigungsabschnitt (110) vorhanden
ist, und wobei der Kartuschenkérper (130) eine Ver-
riegelungsoberflache (151) aufweist, die sich an der
oberen Oberflache befindet, wobei die Verriege-
lungsoberflaiche (151) relativ zu der elektrischen
Schnittstelle (65) in der Einfiihrrichtung stromauf-
warts positioniert ist, wobei die Verriegelungsober-
flache (151) so konfiguriert ist, dass sie mit dem Ver-
riegelungsabschnitt ineinandergreift.

System nach einem der Anspriiche 1 bis 8, wobei
die Druckfluidverbrauchsvorrichtung (10) ferner ei-
nen Sensor (113) aufweist, der sich an dem Kartu-
schenbefestigungsabschnitt (110) befindet und so
konfiguriert ist, dass er ein Erfassungslicht emittiert,
das sich in der Breitenrichtung bewegt, und wobei
die Druckfluidkartusche (30) ferner einen Vorsprung
(67) aufweist, der sich an der oberen Oberflache be-
findet, wobei der Vorsprung (67) relativ zu der elek-
trischen Schnittstelle (65) in der Einfuhrrichtung
stromabwarts positioniert ist, wobei der Vorsprung
(67) eine Erfassungsoberflaiche (67A) aufweist, die
so konfiguriert ist, dass sie durch den Sensor (113)
erfasst wird.

Revendications

1.

Dispositif comprenant :
une cartouche de fluide d’impression (30) ; et
un dispositif de consommation de fluide d’im-

pression (10) comprenant :

une section de fixation de cartouche (110)

10

15

20

25

30

35

40

45

50

55

41

80

surlaquelle la cartouche de fluide d'impres-
sion (30) peut étre fixée par insertion de la
cartouche de fluide d’impression (30) sui-
vant une direction d’insertion ; et

un contact électrique (106) agencé sur la
section de fixation de cartouche (110) ;

la cartouche de fluide d'impression (30)
comprenant :

un corps de cartouche (130) compor-
tant un compartiment de stockage (32 ;
33) configuré de maniere a stocker du
fluide d’impression, le corps de cartou-
che (130) comportant une partie d’ex-
trémité inférieure et une surface
supérieure ;

une partie d’alimentation (34) disposée
au niveau de la partie d’extrémité infé-
rieure et configurée de maniére a déli-
vrer le fluide d'impression stocké dans
le compartiment de stockage (32 ; 33) ;
et

une interface électrique (65) agencée
au niveau de la surface supérieure et
placée en amont par rapport a la partie
d’alimentation (34) dans la direction
d’insertion, linterface électrique (65)
étant configurée de maniere a étre en
contact avec le contact électrique (106)
lors de l'insertion ;

le dispositif de consommation de fluide
d'impression (10) comprenant, en
outre :

une partie de consommation de
fluide d'impression ;

un tube d’alimentation (20) agencé
sur la section de fixation de cartou-
che (110), le tube d’alimentation
(20) pouvant étre raccordé alapar-
tie d’alimentation (34) afin de per-
mettre I'écoulement a travers du
fluide d'impression stocké dans le
compartiment de stockage (32 ;
33), vers la partie de consomma-
tion de fluide d’'impression ; et
une plaque (104) agencée sur la
section de fixation de cartouche
(110), la plaque (104) faisant face
a la cartouche de fluide d’'impres-
sion (30) dans une direction trans-
versale perpendiculaire a la fois a
la direction d’insertion et a la direc-
tion verticale dans un état fixé de
la cartouche de fluide d’impression
(30) dans lequel la partie d’alimen-
tation (34) et le tube d’alimentation
(20) sont raccordés entre eux,
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la plaque (104) comportant :

une partie principale (1040)
s’étendant sur la totalité de la
longueur d’une partie interne
de la section de fixation de car-
touche (110) dans la direction
verticale, la partie principale
(1040) comportant une partie
d’extrémité inférieure et une
partie d’extrémité supérieure ;
une partie en salillie inférieure
(1042) s’étendant a partir de
la partie d’extrémité inférieure
de la partie principale (1040)
dans une direction opposée a
I'opposé de la direction
d’insertion ; et

une partie en saillie supérieure
(1044) s’étendant a partir de
la partie d’extrémité supérieu-
re de la partie principale
(1040) dans la direction oppo-
sée, la partie en saillie supé-
rieure (1044) étant espacée a
I'écart de la partie en saillie in-
férieure (1042) afin de former
un espace entre la partie en
saillie inférieure (1042) et la
partie en saillie supérieure
(1044) dans la direction verti-
cale,

la partie principale (1040) de
la plaque (104) et la partie
d’alimentation (34) étant au
moins partiellement en recou-
vrement 'une sur l'autre lors-
qu’elles sont vues suivant la
direction transversale, dans
I'état fixé de la cartouche de
fluide d’impression (30),

la partie en saillie supérieure
(1044) comportant une pre-
miere zone (1044A) dont la
distance par rapport a une ex-
trémité amont du tube d’ali-
mentation (20) dans la direc-
tion d’insertion est égale a une
distance de l'interface électri-
que (65) par rapport a I'extré-
mité amont du tube d’alimen-
tation (20) dans la direction
d’insertion,

la partie en saillie supérieure
(1044) comportant, en outre,
une deuxieme zone (1044B)
positionnée en amont par rap-
port a la premiére zone
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(1044A) dans la direction d’in-
sertion,

une longueur (G1) de I'espace
entre la partie en saillie infé-
rieure (1042) etla premiére zo-
ne (1044A) de la partie en
saillie supérieure (1044) étant
inférieure a une longueur de
I'espace entre la partie en
saillie inférieure (1042) et la
deuxiéme zone (1044B) de la
partie en saillie supérieure
(1044).

2. Dispositif selonlarevendication 1, dans lequel, dans

I’état fixé de la cartouche de fluide d’impression (30),
le tube d’alimentation (20) et la partie d’alimentation
(34) sont raccordés entre eux a une position de
liaison dans la direction d’insertion, et

dans lequel la partie principale (1040) de la plaque
(104) est en recouvrement avec la position de liaison
lorsqu’elle est vue suivant la direction transversale
dans |'état fixé de la cartouche de fluide d’impression
(30).

Dispositif selon la revendication 1 ou 2, dans lequel,
dans |'état fixé de la cartouche de fluide d’impression
(30), linterface électrique (65) est en contact avec
le contact électrique (106) a une position de contact,
et

dans lequel dans I'état fixé de la cartouche de fluide
d’impression (30), une distance d’'une partie dans la
premiere zone (1044A) de la partie en saillie supé-
rieure (1044) par rapport a I'extrémité amont du tube
d’alimentation (20) dans la direction d’insertion est
égale a une distance de la position de contact par
rapport a I'extrémité amont du tube d’alimentation
(20) dans la direction d’insertion.

Dispositif selon'une quelconque des revendications
1 a 3, dans lequel, dans I'état fixé de la cartouche
de fluide d'impression (30), la partie en saillie supé-
rieure (1044) de la plaque (104) comporte, en outre,
une troisieme zone (1044C) positionnée en aval par
rapport a la premiére zone (1044A) dans la direction
d’insertion, la longueur de I'espace entre la partie en
saillie inférieure (1042) et la premiére zone (1044A)
de la partie en saillie supérieure (1044) étant supé-
rieure a une longueur de I'espace entre la partie en
saillie inférieure (1042) et la troisieme zone (1044C)
de la partie en saillie supérieure (1044).

Dispositif selon'une quelconque des revendications
1a4, danslequel une pluralité de plaques (104) sont
agencées dans la section de fixation de cartouche
(110) de maniére a étre alignées dans la direction
transversale, un espace étant formé entre des pla-
ques (104) voisines, la cartouche de fluide d'impres-
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sion (30) étant fixée sur la section de fixation de car-
touche (110) a un emplacement entre les plaques
(104) voisines.

Dispositif selon 'une quelconque des revendications
1 a5, dans lequel le corps de cartouche (130) com-
porte une partie positionnée vers le haut par rapport
a la partie d’alimentation (34) et vers 'aval par rap-
port a une extrémité aval de la partie d’alimentation
(34) dans la direction d’insertion.

Dispositif selon 'une quelconque des revendications
1a6, dans lequel la section de fixation de cartouche
(110) comporte une extrémité amont dans la direc-
tion d’insertion comportant une ouverture d’insertion
(102),

dans lequel le dispositif de consommation de
fluide d’impression (10) comprend, en outre, un
couvercle (1050) configuré de maniére a ouvrir
et fermer I'ouverture d’insertion (102), et

dans lequel le couvercle (1050) est fermé dans
I'état fixé de la cartouche de fluide d’'impression
(30).

Dispositif selon 'une quelconque des revendications
1 a7, dans lequel le dispositif de consommation de
fluide d’'impression (10) comprend, en outre, une
partie de verrouillage agencée au niveau de la sec-
tion de fixation de cartouche (110), et

dans lequel le corps de cartouche (130) comporte
une surface de verrouillage (151) disposée au ni-
veau de la surface supérieure, la surface de ver-
rouillage (151) étant positionnée en amont par rap-
porta l'interface électrique (65) dansla direction d’in-
sertion, la surface de verrouillage (151) étant confi-
gurée de maniére a s’assembler avec la partie de
verrouillage.

Dispositif selon 'une quelconque des revendications
1 a 8, dans lequel le dispositif de consommation de
fluide d’impression (10) comprend, en outre, un cap-
teur (113) agencé au niveau de la section de fixation
de cartouche (110) et configuré de maniere a émet-
tre un rayon lumineux de détection se déplagant
dans la direction transversale, et

dans lequel la cartouche de fluide d'impression (30)
comprend, en outre, une saillie (67) disposée au ni-
veau de la surface supérieure, la saillie (67) étant
positionnée en aval par rapport a I'interface électri-
que (65) dans la direction d’insertion, la saillie (67)
comportant une surface de détection (67A) configu-
rée de maniere a étre détectée par le capteur (113).
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[Fig. 1]

NOLLO3HI] ; , v
TVNOLLY LIAVYD = ~-

_ T

b f"”f/ o
W
OSSN /

il

ey | |
.uv‘uu_;.?trrdm;ﬂmnln.udﬂd#fﬂmmm&\,(
ezt

= 25 1§

e =

TF
f - \ B

44



EP 3 661 752 B1

[Fig. 2]
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[Fig. 4]
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[Fig. 5]
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[Fig. 6]
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[Fig. 7]
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[Fig. 8A]
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[Fig. 9A]
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[Fig. 9C]
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[Fig. 10]
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[Fig. 11]
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[Fig. 12]
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[Fig. 13A]
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[Fig. 14]
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[Fig. 15]
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[Fig. 16]
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[Fig. 17]
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[Fig. 21]
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[Fig. 22]

V6Ll

8 g
E\\e I
()
by ——
<—0¢1

8¢ op

88

V \@m
0| . nLMm

66



EP 3 661 752 B1

[Fig. 23]
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[Fig. 24]
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[Fig. 25]
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[Fig. 26A]
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[Fig. 28]
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