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(54) LIQUID SUPPLY APPARATUS

(57)  Aliquid supply apparatus includes an attaching
portion into which a liquid cartridge is inserted in a first
direction. The liquid cartridge includes a first portion and
a locking surface. The attaching portion includes a lock-
ing portion and a cover which is pivotally movable be-
tween an open posture and a closed posture and has a
second portion and a protrusion protruding therefrom.
The liquid cartridge is pivotally movable in the attaching
portion between a first posture and a second posture. In

FIG. 15

the movement of the cover from the open posture toward
the closed posture, the protrusion abuts on the first por-
tion to move the liquid cartridge in the second posture in
the first direction until the locking surface is positioned
further in the first direction relative to the locking portion
while the cover holds the liquid cartridge to prevent the
liquid cartridge from changing its posture to the first pos-
ture.
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Description

[0001] The present invention relates to a liquid supply
apparatus having a cartridge attaching portion to which
a liquid cartridge is attachable, and a cover that opens
and closes an opening of the cartridge attaching portion.
[0002] An ink jet recording device is known in which
an ink retained in an ink vessel is ejected from a nozzle
to form an image on an image recording medium. An ink
cartridge is detachably attached to the ink jet recording
device so that the old cartridge can be replaced by a new
cartridge each time the ink in the old ink cartridge is con-
sumed up.

[0003] For example, Japanese Patent Application
Publication No. 2002-508720 discloses an ink vessel 12
is detachable from and attachable to a printer 86. Inci-
dentally, reference numerals mentioned herein are those
described in the JP '720 publication. More specifically,
the ink vessel 12 is provided with an engagement mech-
anism 62. In a state where the ink vessel 12 is inserted
into the printer 86, the ink vessel 12 can be subjected to
accurate positioning in the printer 86 against biasing forc-
es of springs 98, 108 as a result of engagement of the
engagement mechanism 62 with an engaging mecha-
nism 76 of the printer 86.

[0004] Japanese Patent Application Publication No.
2005-74979 discloses an ink jet printer. Incidentally, ref-
erence numerals mentioned herein are those described
inthe JP’979 publication. In a state where anink cartridge
22 is inserted to a predetermined position in a cartridge
accommodating portion 59, a cover 57 can be closed
without mechanical interference between a cartridge-
sideinterference portion 44 and a cover-side interference
portion 75. On the other hand, in a state where the ink
cartridge 22 does not reach the predetermined position,
the cover 57 cannot be closed due to mechanical inter-
ference between the cartridge-side interference portion
44 and the cover-side interference portion 75.

[0005] Accordingtothe JP’720 publication, the ink ves-
sel 12 cannot be moved outside of the printer 86 by the
biasing forces of the springs 98, 108, unless the ink ves-
sel 12 is pivotally moved in the printer 86 from a posture
at which the engagement mechanism 62 and the engag-
ing mechanism 76 are engaged with each other to a pos-
ture at which these engaging mechanisms 62 and 76 are
not engaged with each other. Therefore, in a state where
the ink vessel 12 has been subjected to positioning in
the printer 86, the ink vessel 12 is desirably pivotally
moved easily to the posture at which these engaging
mechanisms 62 and 76 are not engaged with each other
without mechanical interference with the printer 86. On
the other hand, if the ink vessel 12 were able to be easily
pivotally moved to the posture at which the engaging
mechanisms 62 and 76 are not engaged with each other,
the ink vessel 12 may be accidentally released from the
printer 86 due to application of impact or vibration in spite
of the fact that the user does not intend to take out the
ink vessel 12 out of the printer 86.
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[0006] According to the JP’979 publication, a user can
recognize the fact that the ink cartridge 22 has not been
inserted to the predetermined position in the cartridge
accommodating portion 59, because of the reason that
the cover 57 cannot be closed. However, the above-de-
scribed accidental release of the ink cartridge 22 against
the use’s intension cannot be prevented.

[0007] Itistherefore, an object of the present invention
to provide a liquid supply apparatus capable of enabling
a user to recognize unlocked state of the liquid cartridge
relative to a cartridge attaching portion through opening
and closing operation of the cover, and also capable of
preventing the liquid cartridge from being released or un-
locked relative to the cartridge attaching portion from the
locked state of the liquid cartridge in a state where the
cover is closed.

[0008] This and other objects will be attained by pro-
viding a liquid supply apparatus to which a liquid cartridge
is attachable by an insertion of the liquid cartridge in a
first direction against a biasing force directed in a second
direction opposite to the first direction. The liquid car-
tridge includes a liquid retaining chamber, a front surface,
a rear surface, a side surface, a liquid supply portion, a
locking surface, a recess, and a first portion. The front
surface faces in the first direction in a state of the inser-
tion. The rear surface is disposed opposite to the front
surface. The liquid retaining chamber is interposed be-
tween the rear surface and the front surface. The side
surface extends between the front surface and the rear
surface. The liquid supply portion is provided at the front
surface. The locking surface is provided at the side sur-
face. The recess opens in the second direction. The first
portion is accessible from an outside of the liquid car-
tridge in the first direction. The liquid supply apparatus
includes an attaching portion having an opening through
which the liquid cartridge is inserted into the attaching
portion. The attaching portion includes a liquid supply
tube, a locking portion, and a cover. The liquid supply
tube is configured to be inserted into the liquid supply
portion. The locking portion is configured to be abutted
on the locking surface. The cover is pivotally movable
between an open posture opening the opening and a
closed posture closing the opening. The cover has a sec-
ond portion and a protrusion protruding from the second
portion. In a state where the liquid supply tube is inserted
into the liquid supply portion, the liquid cartridge is pivot-
ally movable in the attaching portion between a first pos-
ture and a second posture. The locking surface of the
liquid cartridge in the first posture is in confrontation with
and capable of abutting on the locking portion in the first
direction and the second direction. The locking surface
of the liquid cartridge in the second posture is not in con-
frontation with the locking portion in the first direction and
the second direction. The liquid cartridge in the first pos-
ture is brought into a locked state where the liquid car-
tridge is locked relative to the attaching portion by abut-
ment of the locking surface with the locking portion in the
second direction againstthe biasing force. The protrusion
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of the cover in the closed posture is accommodated in
the recess of the liquid cartridge in the locked state and
prevents the liquid cartridge in the locked state from mov-
ing toward the second posture. In a state where the liquid
cartridge is in the second posture in the attaching portion
and in a process of the pivotal movement of the cover
from the open posture toward the closed posture, the
protrusion of the cover abuts on the first portion to move
the liquid cartridge in the first direction until the locking
surface is positioned further in the first direction relative
to the locking portion while the cover holds the liquid car-
tridge to prevent the liquid cartridge from changing its
posture to the first posture. The following relationship in
lengths is provided such that L3 > L4, and L3 = L1 - L2.
L1 is a distance between a rear end of the first portion
and the second portion in the first direction in a state
where the protrusion is in abutment with the first portion
and the locking surface is positioned at a stroke end po-
sition. The locking surface moves past the locking portion
in the first direction to reach the stroke end position of
the locking surface during the pivotal movement of the
cover from the open posture toward the closed posture.
L2 is a distance between the locking surface and a front
end of the locking portion in the first direction in the state
where the protrusion is in abutment with the first portion
and the locking surface is positioned at the stroke end
position. L4 is a distance between the rear end of the first
portion and the second portion in the first direction in a
state where the protrusion of the cover in the closed pos-
ture is accommodated in the recess of the liquid cartridge
in the locked state.

[0009] Preferably, the protrusion has an tip end on
which an engagement portion is provided. The tip end is
configured to abut on the first portion. The engagement
portion is configured to engage the first portion. The first
portion in abutment with the tip end is in engagement
with the engagement portion. The engagement portion
in engagement with the first portion prevents the liquid
cartridge from changing its posture toward the first pos-
ture.

[0010] Preferably,the engagementportion has a guide
surface configured to guide the first portion. The guide
surface of the engagement portion in abutment with the
first portion guides the first portion such that the liquid
cartridge changes its posture toward the second posture.
[0011] Preferably, the side surface of the liquid car-
tridge is provided with a manipulation surface and a sub-
side surface. The manipulation surface is disposed at a
position closer to the rear surface than the locking surface
to the rear surface. The sub-side surface overlaps with
the manipulation surface when viewed in a direction per-
pendicular to the side surface. The recess is defined be-
tween the manipulation surface and the sub-side surface.
[0012] Preferably, the liquid cartridge is provided with
a rib extending from the sub-side surface to a back sur-
face of the manipulation surface in the recess.

[0013] Preferably, a plurality of cartridges are attach-
able to the attaching portion. The plurality of liquid car-
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tridges attached to the attaching portion are arrayed in a
direction perpendicular to the first direction. The protru-
sion is accommodated between the neighboring ribs of
the neighboring liquid cartridges that are in the locked
state.

[0014] Preferably, the coverincludes an abutment por-
tion. During the pivotal movement of the cover from the
open posture toward the closed posture, the abutment
portion is configured to abut on the rear surface of the
liquid cartridge to move the liquid cartridge in the second
posture in the firstdirection until the liquid cartridge reach-
es a position where the first portion is capable of abutting
on the protrusion.

[0015] Preferably, the cover in the closed posture is
locked and prevented from pivotally moving toward the
open posture. In a state where the protrusion is in abut-
ment with the first portion and the locking surface is po-
sitioned at the stroke end position, the locking of the cover
is prevented.

[0016] Preferably, the first direction is a horizontal di-
rection. The side surface is an upper surface, which faces
upward, of the liquid cartridge inserted in the attaching
portion. The locking surface of the liquid cartridge in the
second posture is positioned below the locking portion
and the first portion of the liquid cartridge in the second
posture is positioned above the recess. The attaching
portion further includes a pivot axis about which the cover
is pivotally movable. The pivot axis extends in the hori-
zontal direction and is positioned below the protrusion of
the cover in the closed posture.

[0017] The particular features and advantages of the
embodiment(s) as well as other objects will become ap-
parent from the following description taken in connection
with the accompanying drawings, in which:

Fig. 1 is a schematic cross-sectional view schemat-
ically illustrating an internal structure of a printer 10
having a cartridge attaching unit 110 according to an
embodiment;

Fig. 2 is a front view illustrating an outside shape of
the cartridge attaching unit 110 according to the em-
bodiment;

Fig. 3A is a perspective view illustrating an outside
shape of an ink cartridge 30 when viewed from the
front and above;

Fig. 3B is a perspective view illustrating the outside
shape of the ink cartridge 30 when viewed from the
front and below;

Fig. 4A is a perspective view illustrating the outside
shape of the ink cartridge 30 when viewed from the
back and above;

Fig. 4B is a perspective view illustrating the outside
shape of the ink cartridge 30 when viewed from the
back and below;

Fig. 5 is a side view of the ink cartridge 30;

Fig. 6 is a longitudinal cross-sectional view illustrat-
ing an internal structure of the ink cartridge 30;

Fig. 7A is a plan view of the ink cartridge 30 when
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viewed in a downward direction 53;

Fig. 7B is a rear view of the ink cartridge 30 when
viewed in a forward direction 57;

Fig. 8 is a perspective view illustrating a portion am-
bient to a cover 108 with its closed state in the car-
tridge attaching unit 110 according to the embodi-
ment;

Fig. 9 is a perspective view illustrating the portion
ambient to the cover 108 with its open state in the
cartridge attaching unit 110 according to the embod-
iment;

Fig. 10 is a longitudinal cross-sectional view of the
ink cartridge 30 and cartridge attaching unit 110, in-
dicating a state in which the ink cartridge 30 is started
to be inserted into the cartridge attaching unit 110;
Fig. 11 is a longitudinal cross-sectional view of the
ink cartridge 30 and cartridge attaching unit 110, in-
dicating a state in which an ink supply portion 34
starts to enter a guide 105 and a rod 125 starts to
enter a recess 96 in a front cover 32;

Fig. 12 is a longitudinal cross-sectional view of the
ink cartridge 30 and cartridge attaching unit 110, in-
dicating a state in which an ink needle 102 has en-
tered an ink supply opening 71 in the ink supply por-
tion 34;

Fig. 13 is a longitudinal cross-sectional view of the
ink cartridge 30 and cartridge attaching unit 110, in-
dicating a state in which the ink cartridge 30 is locked
relative to the cartridge attaching unit 110;

Fig. 14 is a cross-sectional view of the cartridge at-
taching unit 110 with an open posture of the cover
108;

Fig. 15 is a cross-sectional view of the cartridge at-
taching unit 110 with a closed posture of the cover
108;

Fig. 16 is a cross-sectional view illustrating a state
where a protrusion 121 and an abutment portion 126
ofthe cover 108 are in abutment with the ink cartridge
30 when the ink cartridge 30 is positioned with its
second posture in the cartridge attaching unit 110;
and

Fig. 17 is a cross-sectional view illustrating a state
where the protrusion 121 of the cover 108 is in abut-
ment with the ink cartridge 30 and a locking surface
151 is at its terminal position when the ink cartridge
30 is positioned with its second posture in the car-
tridge attaching unit 110.

[0018] Anembodimentwillbe described withreference
to the drawings. The embodiment described below is only
an example of realizing the present invention, and it will
be appreciated thatthe embodiment can be appropriately
changed without departing from the intended scope of
the presentinvention. In the description below, a direction
in which an ink cartridge 30 is inserted into a cartridge
attaching unit 110 will be defined as an insertion direction
(an example of a first direction) 51, and a direction op-
posite to the insertion direction 51, that is, a direction in
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which the ink cartridge 30 is removed from the cartridge
attaching unit 110, will be defined as a removal direction
(an example of a second direction) 52. In this embodi-
ment, the insertion direction 51 and removal direction 52
are horizontal. However, the insertion direction 51 and
removal direction 52 may not be horizontal. The direction
of force of gravity will be defined as a downward direction
53, a direction opposite to the direction of force of gravity
will be defined as an upward direction 54. Directions or-
thogonal to the insertion direction 51 and downward di-
rection 53 will be defined as a rightward direction 55 and
a leftward direction 56. Specifically, in a state in which
the ink cartridge 30 has been inserted to an attached
position in the cartridge attaching unit 110, that is, in a
state in which the ink cartridge 30 is in an attachment
posture (an example of a first posture), when the ink car-
tridge 30 is viewed in the removal direction 52, a direction
extending to the right will be defined in the rightward di-
rection 55 and a direction extending to the left will be the
leftward direction 56. The insertion direction 51 may be
referred to as a forward direction 57 and the removal
direction 52 may be referred to as a backward direction
58.

[Overview of printer 10]

[0019] Asiillustratedin Fig. 1, the printer 10 records an
image by selectively expelling ink droplets to a recording
sheet according to an inkjet recording method. The print-
er 10 includes a recording head 21, an ink supply appa-
ratus 100, and an ink tube 20 that interconnects the re-
cording head 21 and the ink supply apparatus 100. The
ink supply apparatus 100 includes the cartridge attaching
unit 110 (an example of an attaching portion). In the car-
tridge attaching unit 110, the ink cartridge 30 (an example
of a liquid cartridge) can be attached. The cartridge at-
taching unit 110 has an opening 112 in its one face. The
ink cartridge 30 is inserted into the cartridge attaching
unit 110 through the opening 112 in the insertion direction
51 and is removed from the cartridge attaching unit 110
in the removal direction 52.

[0020] Ink (an example of a liquid) that can be used in
the printer 10 is retained in the ink cartridge 30. In a state
in which the ink cartridge 30 has been attached to the
cartridge attaching unit 110, the ink cartridge 30 is con-
nected to the recording head 21 through the ink tube 20.
A sub-tank 28 is provided in the recording head 21. The
sub-tank 28 temporarily retains ink supplied through the
ink tube 20. The recording head 21 selectively expels,
from nozzles 29, ink supplied from the sub-tank 28 in
accordance with the inkjet recording method. Specifical-
ly, a driving voltage is selectively applied from a head
control circuitboard (not shown) provided in the recording
head 21 to each piezoelectric device 29A provided in
correspondence to one nozzle 29.

[0021] The printer 10 includes a feed tray 15, a supply
roller 23, a convey roller pair 25, a platen 26, a discharge
roller pair 27, and a discharge tray 16. A recording sheet
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is supplied by the supply roller 23 from the feed tray 15
to a conveying path 24, after which the recording sheet
is conveyed by the convey roller pair 25 onto the platen
26. The recording head 21 selectively expels ink to the
recording sheet passing on the platen 26. Thus, animage
is recorded on the recording sheet. After having passed
the platen 26, the recording sheet is discharged by the
discharge roller pair 27 to the discharge tray 16 disposed
at the downstream end of the conveying path 24.

[Ink supply apparatus 100]

[0022] As illustrated in Fig. 1, the ink supply apparatus
100 (as an example of liquid supply apparatus) is provid-
ed in the printer 10. The ink supply apparatus 100 is
adapted to supply ink to the recording head 21 provided
in the printer 10. The ink supply apparatus 100 has the
cartridge attaching unit 110 to which the ink cartridge 30
can be attached. Incidentally, Fig. 1 illustrates a state in
which the ink cartridge 30 has been attached to the car-
tridge attaching unit 110, that is, Fig. 1 illustrates a state
in which the ink cartridge 30 is in the attachment posture
(first posture).

[Cartridge attaching unit 110]

[0023] As illustrated in Figs. 2 and 9, the cartridge at-
taching unit 110 includes a case 101, ink needles 102,
sensors 103, electrical contacts 106, locking portions
145, and a cover 108. The cartridge attaching unit 110
is adapted to accommodate four ink cartridges 30, which
correspond to cyan, magenta, yellow, and black. The four
ink cartridges 30 are arrayed in a direction perpendicular
to the insertion direction 51 in a state where the four ink
cartridges 30 are accommodated in the cartridge attach-
ing unit 110. One ink needle 102, one sensor 103, and
four electrical contacts 106 are provided corresponding
to each of the four ink cartridges 30.

[Case 101]

[0024] The case 101, which constitutes a wall of the
cartridge attaching unit 110, has a box-like shape that
has a top surface that defines a top part of an internal
space of the case 101, a bottom surface that defines a
bottom part of the internal space, an end surface con-
necting the top part and the bottom part together, and
the opening 112. The opening 112 is positioned to con-
front the end surface in the insertion direction 51 and
removal direction 52, and the opening112 can be ex-
posed to a user interface surface of the printer 10. The
interface surface is the surface which the user confronts
when using the printer 10. The ink cartridge 30 is inserted
into and removed from the case 101 through the opening
112. Guide grooves 109 are formed at the top surface
and bottom surface. The ink cartridge 30 can be inserted
in the insertion direction 51 and removal direction 52 in
Fig. 10 by guiding the upper edge and lower edge of the
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ink cartridge 30 along the guide grooves 109. Three
plates 104 are provided in the case 101 for partitioning
the internal space into four spaces each elongated ver-
tically. One ink cartridge 30 is accommodated in each of
these spaces partitioned by the plates 104.

[Ink needle 102]

[0025] As illustrated in Figs. 1 and 2, the ink needle
102 (an example of a liquid supply tube) is provided at a
lower portion of the end surface of the case 101. The ink
needle 102 is tubular in shape and made from resin. The
ink needle 102 is disposed at a position corresponding
to an ink supply portion 34 (an example of a liquid supply
portion) of the ink cartridge 30 in the state of attachment
of the ink cartridge 30 to the cartridge attaching unit 110.
The ink needle 102 protrudes from the end surface of the
case 101 in the removal direction 52.

[0026] The cylindrical guide 105 is provided around the
ink needle 102. The guide 105 protrudes from the end
surface of the case 101 in the removal direction 52. The
protrusion end of the guide 105 is open. The ink needle
102 is disposed at the center of the guide 105. In other
words, the ink needle 102 is disposed concentrically with
the guide 105. The guide 105 is shaped so as to conform
with the shape of the ink supply portion 34 of the ink
cartridge 30 so that the ink supply portion 34 can be ad-
vanced into the guide 105.

[0027] Inthe process ofthe insertion of the ink cartridge
30 into the cartridge attaching unit 110 in the insertion
direction 51, that is, in the process of the movement of
the ink cartridge 30 to the attached position, the ink supply
portion 34 of the ink cartridge 30 enters the guide 105
(see Fig. 12). When the ink cartridge 30 is further inserted
into the cartridge attaching unit 110 in the insertion di-
rection51,theinkneedle 102 isinserted into anink supply
opening 71 (Fig. 6) formed in the ink supply portion 34.
Thus, a valve body 77 (Fig. 6) in the ink supply portion
34 ismoved. As aresult, theink needle 102 and ink supply
portion 34 are connected with each other. Then, ink re-
tained in a retaining chamber 36 (Fig. 6) formed in the
ink cartridge 30 flows into the ink tube 20 connected to
the ink needle 102 through an internal space of a cylin-
drical wall 73 formed in the ink supply portion 34 and the
internal space of the ink needle 102. Incidentally, the end
face of the ink needle 102 can be flat or pointed.

[Locking portion 145]

[0028] As illustrated in Figs. 2 and 10, the locking por-
tion 145 extends in the leftward direction 56 and the right-
ward direction 55 of the case 101 in the vicinity of the top
surface of the case 101 and in the vicinity of the opening
112. The locking portion 145 is a rod-like member ex-
tending in the leftward direction 56 and the rightward di-
rection 55. The locking portion 145 is, for example, a
metal cylinder. Both ends of the locking portion 145 in
the leftward direction 56 and the rightward direction 55
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are secured to walls that define both ends of the case
101 inthe leftward direction 56 and the rightward direction
55. Therefore, the locking portion 145 is immovable rel-
ative to the case 101. For example, the locking portion
145 is not pivotally movable relative to the case 101. The
locking portion 145 extends in the leftward direction 56
and the rightward direction 55 across the four spaces in
which four ink cartridges 30 can be accommodated. In
each space in which the ink cartridge 30 is accommodat-
ed, a space is present around the locking portion 145.
Therefore, the locking portion 145 is accessible to the
ink cartridge 30 in the upward direction 54 or removal
direction 52.

[0029] The locking portion 145 is adapted to hold the
ink cartridge 30 attached to the cartridge attaching unit
110 at the attached position. The ink cartridge 30 is
brought into engagement with the locking portion 145 by
inserting the ink cartridge 30 into the cartridge attaching
unit 110 and pivotally moving the ink cartridge 30 to the
attachment posture. Further, the locking portion 145 is
adapted to hold the ink cartridge 30 in the cartridge at-
taching unit 110 against urging force of a coil spring 78
of the ink cartridge 30 in the removal direction 52.
[0030] As illustrated in Figs. 2 and 10, four electrical
contacts 106 are provided on the top surface of the case
101 and at a position in the vicinity of its end surface.
Although not illustrated in detail in these drawings, the
four contacts 106 are mutually spaced apart in the left-
ward direction 56 and the rightward direction 55. The four
electrical contacts 106 are positioned in correspondence
to four electrodes 65 (see Fig. 3) of the ink cartridge 30,
which will be described later. Each electrical contact 106
is formed of an electrically conductive and resilient mem-
ber such that the electrical contact 106 is deformable in
the upward direction 54. Four sets of four electrical con-
tacts 106 are provided in correspondence to four ink car-
tridges 30 that can be accommodated in the case 101.
Incidentally, there is no limitation on the number of elec-
trical contacts 106 and the number of electrodes 65, and
any number of electrical contacts 106 and any number
of electrodes 65 can be used.

[0031] Each electrical contact 106 is electrically con-
nected to an arithmetic unit through an electric circuit.
The arithmetic unit includes, for example, a central
processing unit (CPU), a read-only memory (ROM), and
a random-access memory (RAM). The arithmetic unit
may be configured as a control unit for the printer 10.
When the electrical contact 106 and its corresponding
electrode 65 are electrically connected to each other, a
voltage Vc is applied to the electrode 65, the electrode
65 is grounded, or electric power is supplied to the elec-
trode 65. By the electrical connection between the elec-
trical contact 106 and its corresponding electrode 65, da-
ta stored in an integrated circuit (IC) in the ink cartridge
30 becomes accessible. An output from the electric circuit
is inputted into the arithmetic unit.
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[Rod 125]

[0032] As illustrated in Figs. 2 and 10, a rod 125 is
provided on the end surface of the case 101 and at a
position above the ink needle 102. The rod 125 protrudes
from the end surface of the case 101 in the removal di-
rection 52. The rod 125 has a semi-circular shaped or an
inverted U shaped cross-section orthogonal to the re-
moval direction 52. A rib protrudes upwardly from the
topmost position of the rod 125 and extends in the re-
moval direction 52. The rod 125 is inserted into a recess
96 formed below an IC board 64 in the ink cartridge 30
in a state where the ink cartridge 30 is attached to the
cartridge attaching unit 110, that is, in a state where the
ink cartridge 30 is positioned at the attached position.

[Sensor 103]

[0033] Asillustrated in Figs. 2 and 10, the sensor 103
is provided on the top surface of the case 101. The sensor
103 has a light emitting portion and a light receiving por-
tion. The light emitting portion is disposed rightward of
the light receiving portion in the rightward direction 55 or
leftward thereof in the leftward direction 56 with a space
therebetween. Upon completion of the attachment of the
ink cartridge 30 to the cartridge attaching unit 110, a de-
tection portion 62 provided in the ink cartridge 30 is lo-
cated between the light emitting portion and the light re-
ceiving portion. In other words, the light emitting portion
and the light receiving portion are disposed opposite to
each other so as to interpose the detection portion 62
therebetween in a state where the attachment of ink car-
tridge 30 to the cartridge attaching unit 110 is completed.
[0034] The sensor 103 outputs a different detection
signal depending on whether light emitted from the light
emitting portion has been received by the light receiving
portion. For example, when the light receiving portion
cannotreceive light emitted from the light emitting portion
(that is, the light receiving intensity at the light receiving
portion is lower than a predetermined intensity), the sen-
sor 103 outputs a low-level signal, the signal level of
which is lower than a threshold level. On the other hand,
when the light receiving portion receives light emitted
from the light emitting portion (that is, the light receiving
intensity at the light receiving portion is not less than the
predetermined intensity), the sensor 103 outputs a high-
level signal, the signal level of which is not less than the
threshold level.

[Cover 108]

[0035] As illustrated in Figs. 8 and 9, the cover 108 is
provided so as to open and close an opening 22 formed
in a wall of a casing 14 constituting an outer shape of the
printer 10, the wall being in confrontation with a userwhen
using the printer 10. The case 101 is positioned in an
internal space of the casing 14 such that the opening 112
is in conformance with the opening 22, that is, such that
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the opening 112 is disposed within the opening 22 when
viewed in the forward direction 57. With this structure,
the ink cartridge 30 can be inserted into and detached
from the case 101 through the openings 22 and 112.
[0036] The cover 108 is pivotally movable abouta pivot
axis 115. The pivot axis 115 extends in parallel with a
mounting surface on which the printer 10 is mounted,
thatis, the pivot axis 115 extends in a horizontal direction.
In the present embodiment, the pivot axis 115 extends
in the rightward direction 55 and the leftward direction
56. The cover 108 has an outer shape in conformance
with a size of the opening 22. More specifically, the outer
shape of the cover 108 is generally rectangular capable
of covering the opening 22. The cover 108 has a closed
posture closing the opening 22 of the casing 14. As illus-
trated in Fig. 8, the ink cartridge 30 cannot be removed
from and inserted into the cartridge attaching unit 110
when the cover 108 is at its closed posture. As illustrated
in Fig. 9, the cover 108 allows the opening 112 of the
case 101 to be exposed to an outside when the cover
108 is atits open posture where the cover 108 opens the
opening 22 of the casing 14. Thus, the ink cartridge 30
can be removed from and inserted into the cartridge at-
taching unit 110 when the cover 108 is atits open posture.
[0037] The cover 108 has an outer surface 116 and an
inner surface 117 (as an example of a second portion).
The outer surface 116 forms a part of a rear wall of the
casing 14 when the cover 108 is at its closed posture.
The inner surface 117 is in confrontation with the case
101 when the cover 108 is at its closed posture. A locking
pawl 118 protrudes from the inner surface 117. The lock-
ing pawl 118 is adapted to engage a locked portion 119
provided at the casing 14 and disposed at a position ad-
jacentto an upper end of the opening 22 in order to main-
tain closed posture of the cover 108. That is, by this en-
gagement of the locking pawl! 118 with the locking portion
119, the cover 108 is locked to the casing 14 so as not
to pivotally move toward the open posture. The locked
portion 119 is tapered toward its upper end, and is pin
shaped. The locked portion 119 is movable in the down-
ward direction 53 and the upward direction 54 at a posi-
tion adjacent to the upper end of the opening 22 of the
casing 14, and is urged in the upward direction 54 by a
coil spring 128 (see Fig. 14).

[0038] Protrusions 121 protrude from the inner surface
117 at position closerto the pivot axis 115 than the locking
pawl 118 to the pivot axis 115. Totally five protrusions
121 are arrayed and spaced away from each other in an
extending direction of the pivot axis 115. In a state where
the ink cartridges 30 are attached to the cartridge attach-
ing unit 110, among the five protrusions, each of the three
intermediate protrusions 121 is positioned between the
neighboring ink cartridges 30, and one protrusion 121
and remaining one protrusion 121 are positioned at right-
most end portion (i.e., rightward of the rightmost ink car-
tridge 30) and leftmost end portion (i.e., leftward of the
leftmost ink cartridge 30) in the leftward direction 56 and
the rightward direction 55, respectively.
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[0039] The intermediate three protrusions 121 have
the structure identical to each other except for their po-
sitioning. The rightmost protrusion 121 and the leftmost
protrusion 121 have the structure identical to the inter-
mediate three protrusions 121 except that a dimension
in the leftward direction 56 and the rightward direction 55
of the rightmost and leftmost protrusions is different from
each other (Fig. 9). One of the intermediate three protru-
sions 121 will be described.

[0040] The protrusion 121 protrudes from the inner sur-
face 117 of the cover 108, and is plate shaped elongated
in the extending direction of the pivot axis 115. A distance
between the protrusion 121 and the pivot axis 115 is so
determined that the protrusion 121 when the cover 108
is at its closed posture can be positioned in a recessed
portion 95 (Figs. 3A and 4A) positioned between a ma-
nipulation portion 90 and a sub-upper surface 91 of the
ink cartridge 30 attached to the cartridge attaching unit
110. The recessed portion 95 is an example of a recess.
[0041] The protrusion 121 has a tip end surface 122
and an engagement portion 123. In order for the ink car-
tridge 30 not to change its posture toward the first pos-
ture, that is, in order to prevent the ink cartridge 30 from
changing its posture toward the first posture, the engage-
ment portion 123 is adapted to engage a manipulation
surface 92 of the manipulation portion 90 when the tip
end surface 122 of the protrusion 121 is in abutment with
the manipulation portion 90 of the ink cartridge 30. The
engagement portion 123 is positioned at one end of the
tip end surface 122, the one end being positioned farther
from the pivot axis 115 than another end of the tip end
surface 122 from the pivot axis 115. The engagement
portion 123 protrudes further in a direction away from the
inner surface 117 relative to the tip end surface 122. Fur-
ther, the engagement portion 123 is provided over a
length of the tip end surface 122 in the leftward direction
56 and the rightward direction 55.

[0042] The engagement portion 123 is tapered toward
its tip as viewed in the leftward direction 56 or the right-
ward direction 55. The engagement portion 123 includes
adistal end face 120 and a guide surface 124. The distal
end face 120 is positioned farther from the pivot axis 115
than the guide surface 124 to the pivot axis 115, that is,
the distal end face 120 is positioned above the guide
surface 124 at the closed posture of the cover 108. The
distal end face 120 expands in the downward direction
53 and the upward direction 54 when the cover 108 is at
its closed posture. In the other words, the distal end face
120 has a dimension in the downward direction 53 and
the upward direction 54 when the cover 108is atits closed
posture.

[0043] In the engagement portion 123, the guide sur-
face 124 is positioned closer to the pivot axis 115 than
the distal end face 120 to the pivot axis 115, that is, the
guide surface 124 is positioned below the distal end face
120 when the cover 108 is at its closed position. The
guide surface 124 and the tip end surface 122 define an
obtuse angle therebetween. The tip end surface 122 ex-
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pands in the downward direction 53 and the upward di-
rection 54 when the cover 108 is at its closed posture. In
other words, the tip end surface 122 has a dimension in
the downward direction 53 and the upward direction 54
when the cover 108 is at its closed posture. Accordingly,
when the cover 108 is at its closed posture, the guide
surface 124 faces in the insertion direction 51 and the
downward direction 53 (Fig. 16). When the guide surface
124 is in abutment with the manipulation portion 90 of
the ink cartridge 30, the guide surface 124 guides the
manipulation portion 90 in order for the ink cartridge 30
to change its posture toward a second posture.

[0044] Fourink cartridges 30 are attachable to the car-
tridge attaching unit 110 so as to be arrayed in the right-
ward direction 55 and the leftward direction 56. Each of
the three intermediate protrusions 121 is accommodated
between neighboring ribs 94 provided at the neighboring
recessed portions 95 of the neighboring ink cartridges
30 when the ink cartridges 30 are locked to the cartridge
attaching unit 110. The rightmost protrusion 121 is posi-
tioned rightward of the rib 94 in the recessed portion 95
of the rightmost ink cartridge 30 in the rightward direction
55, and the leftmost protrusion 121 is positioned leftward
of the rib 94 in the recessed portion 95 of the leftmost ink
cartridge 30 in the leftward direction 56. The neighboring
protrusions 121 define a gap length therebetween in the
rightward direction 55 and the leftward direction 56 slight-
ly greater than a dimension (thickness) of the rib 94 of
the ink cartridge 30 in the rightward direction 55 and the
leftward direction 56.

[0045] Anabutmentportion 126 is provided at the inner
surface 117 of the cover 108 at a position closer to the
pivot axis 115 than the protrusions 121 to the pivot axis
115. The abutment portion 126 bulges in a direction away
from the inner surface 117. The abutment portion 126
has a width in the rightward direction 55 and the leftward
direction 56 approximately equal to a width of a combined
five protrusions 121 in the rightward direction 55 and the
leftward direction 56, that is, a distance from a right end
of the rightmost protrusion 121 to a left end of the leftmost
protrusion 121 in the rightward direction 55 and the left-
ward direction 56. Further, the abutment portion 126 has
aright end substantially in coincidence with the right end
of the rightmost protrusion 121 and has a left end sub-
stantially in coincidence with the left end of the leftmost
protrusion 121 in the rightward direction 55 and the left-
ward direction 56. The abutment portion 126 is in con-
frontation with a lower portion 41L of a rear surface 41
of the ink cartridge 30 that is in locked state, when the
cover 108 is at its closed posture.

[0046] The protruding length of the abutment portion
126 from the inner surface 117 is smaller than the pro-
truding length of the protrusions 121 from the inner sur-
face 117. The abutment portion 126 has a tip end surface
127 extending in parallel to the inner surface 117. Further,
the tip end surface 127 is approximately parallel to the
lower portion 41L of the rear surface 41 ofthe ink cartridge
30 that is in the locked state when the cover 108 is at its
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closed posture.

[0047] As will be described later, the protrusions 121
accommodated in the recessed portions 95 of the ink
cartridges 30 prevents the ink cartridges 30 from pivotally
moving from the first posture (locked state) to the second
posture (unlocked state) in the cartridge attaching unit
110 when the cover 108 is at the closed posture. Further,
when the ink cartridge 30 is at the second posture in the
cartridge attaching unit 110, in the process of the pivotal
movement of the cover 108 from the open posture to the
closed posture, the abutment portion 126 is brought into
abutment with the lower portion 41L of the rear surface
41 of the ink cartridge 30 that is in the unlocked state, to
thus move the ink cartridge 30 that is at the second pos-
ture in the insertion direction 51 to a position where the
manipulation portion 90 and the protrusions 121 can abut
against each other. Further, in the process of the pivotal
movement of the cover 108 from the open posture to the
closed posture, the protrusions 121 are brought into en-
gagement with the manipulation portion 90 of the ink car-
tridge 30 that is at the second posture. By further pivotal
movement of the cover 108 toward the closed posture,
the protrusions 121 move the ink cartridge 30 in the in-
sertion direction 51 while the protrusions 121 are in en-
gagement with the manipulation portion 90 and holds the
ink cartridge 30 so as to prevent the ink cartridge 30 from
pivotally moving to the first posture.

[Ink cartridge 30]

[0048] Theink cartridge 30 illustrated in Figs. 3 through
6 is a vessel in which ink is retained. A space formed in
the ink cartridge 30 is the retaining chamber 36 (an ex-
ample of a liquid retaining chamber). The retaining cham-
ber 36 is defined by an internal frame 35 accommodated
in a rear cover 31 and a front cover 32, those forming an
outer shape of the ink cartridge 30. As a modification,
the retaining chamber 36 can be defined by the rear cover
31 and the front cover 32.

[0049] The locked state (first posture) of the ink car-
tridge 30 is illustrated in Figs. 3 through 6 and 13. The
ink cartridge 30 has a front surface 140, the rear surface
41, upper surfaces 39 and 141 (as an example of a side
surface), and lower surfaces 42 and 142, as described
later in detail. In the orientation of the ink cartridge 30
illustrated in Figs. 3 through 6, a direction extending from
the rear surface 41 toward the front surface 140 is coin-
cident with the insertion direction 51 and the forward di-
rection 57, a direction extending from the front surface
140 toward the rear surface 41 is coincident with the re-
moval direction 52, a direction extending from the upper
surfaces 39 and 141 toward the lower surfaces 42 and
142 is coincident with the downward direction 53, and a
direction extending from the lower surfaces 42 and 142
toward the upper surfaces 39 and 141 is coincident with
the upward direction 54. When the ink cartridge 30 is
attached to the cartridge attaching unit 110, the front sur-
face 140 faces in the insertion direction 51 and in the
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forward direction 57, the rear surface 41 faces in the re-
moval direction 52, the lower surfaces 42 and 142 face
in the downward direction 53, the upper surfaces 39 and
141 face in the upward direction 54, and the ink supply
portion 34 faces in a direction crossing the direction of
force of gravity.

[0050] As illustrated in Figs. 3 through 6, the ink car-
tridge 30 includes the rear cover 31 having a substantially
rectangular parallelepiped shape, the front cover 32
forming the front surface 140, and the internal frame 35
defining the retaining chamber 36. The rear cover 31 and
front cover 32 are assembled together to form the outside
shape of the ink cartridge 30. The internal frame 35 is
placedinside the combined rear cover 31 and front cover
32. The ink cartridge 30 is flat as a whole; the dimension
in the rightward direction 55 and the leftward direction 56
is small, and the dimension in the downward direction 53
and the upward direction 54 and the dimension in the
forward direction 57 and the backward direction 58 are
larger than the dimension in the rightward direction 55
and the leftward direction 56. When the ink cartridge 30
is inserted into the cartridge attaching unit 110, i.e.,in a
state of the insertion, the front surface 140 of the front
cover 32 faces in the insertion direction 51 (the forward
direction 57) and the rear surface 41 of the rear cover 31
faces in the removal direction 52 (the backward direction
58). That is, the rear surface 41 is disposed opposite to
the front surface 140 of the front cover 32 so as to inter-
pose the retaining chamber 36 between the rear surface
41 and the front surface 140. Note that, in the state of
the insertion, the ink supply portion 34 of the ink cartridge
30 faces in a direction crossing the direction of force of
gravity.

[Rear cover 31]

[0051] As illustrated in Figs. 3 and 4, the rear cover 31
is formed like a box shape with side surfaces 37 and 38
which are spaced apart from each other in the rightward
direction 55 and the leftward direction 56, the upper sur-
face 39 facing in the upward direction 54, and the lower
surface 42 facing in the downward direction 53. The up-
per surface 39 and the lower surface 42 extend from the
rear surface 41 in the insertion direction 51. The rear
cover 31 has an open end opening forward in the forward
direction 57. The internal frame 35 is inserted into an
interior of the rear cover 31 through the open end. That
is, the rear cover 31 covers the rear portion of the internal
frame 35. In a state where the internal frame 35 is insert-
ed, the lower surface 42 is disposed opposite to the upper
surface 39 so as to interpose the retaining chamber 36
between the lower surface 42 and the upper surface 39.
[0052] The rear surface 41 has an upper portion 41U
and the lower portion 41L. The upper portion 41U is po-
sitioned above the lower portion 41L in the upward direc-
tion 54. The lower portion 41L is positioned below the
upper portion 41U in the downward direction 53. The low-
er portion 41L is positioned forward of the upper portion
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41U in the forward direction 57. Both the upper portion
41U and the lower portion 41L are flat surfaces, and
crossing each other but not orthogonal to each other.
The lower portion 41L isinclined with respect to the down-
ward direction 53 and the upward direction 54 such that
the lower portion 41L approaches the front surface 140
as the lower portion 41L approaches the lower surface
42. For prompting the user to push the ink cartridge 30,
a sheet indicating characters such as "PUSH", a symbol
such as an arrow, or a figure indicating a push with a
finger, or the like is pasted to the upper portion 41U as
illustrated in Fig. 7B.

[0053] As illustrated in Figs. 3 and 4, a protrusion 43
is formed on the upper surface 39 of the rear cover 31.
The protrusion 43 extends in the forward direction 57 and
the backward direction 58 at a center of the upper surface
39 in the rightward direction 55 and the leftward direction
56. The protrusion 43 has a locking surface 151 facing
in the backward direction 58. The locking surface 151
extends in the downward direction 53 and the upward
direction 54. In other words, the locking surface 151 has
adimensioninthe downward direction 53 and the upward
direction 54. In a locked state where the ink cartridge 30
is attached to the cartridge attaching unit 110, the locking
surface 151 can be brought into contact with the locking
portion 145 in the removal direction 52. In a state where
the locking surface 151 is in contact with the locking por-
tion 145 in the removal direction 52, the ink cartridge 30
is held in the cartridge attaching unit 110 against biasing
force of the coil spring 78.

[0054] The locking surface 151 has a rightmost edge
in the rightward direction 55 and a leftmost edge in the
leftward direction 56. A reinforcing surface 152 extends
from the rightmost edge of the locking surface 151, and
intersects with the locking surface 151. A reinforcing sur-
face 153 extends from the leftmost edge of the locking
surface 151, and intersects with the locking surface 151.
The reinforcing surfaces 152 and 153 extend diagonally
forward in the forward direction 57 from the locking sur-
face 151 so as to form an acute angle with respect to an
imaginary flat surface containing the locking surface 151
and extending in the downward direction 53, the upward
direction 54, the rightward direction 55, and the leftward
direction 56. Because of the reinforcing surfaces 152 and
153, the strength of the protrusion 43 is increased, re-
ducing the risk of damage or breakage to the locking
surface 151. Since the reinforcing surfaces 152 and 153
do notextend beyond the locking surface 151 in the back-
ward direction 58, the reinforcing surfaces 152 and 153
do not come into contact with the locking portion 145.
Therefore, even if the locking surface 151 is slidingly
moved with respect to the locking portion 145, sliding
resistance is not increased. In other words, even if the
locking surface 151 is slidingly moved with respect to the
locking portion 145, the presence of the reinforcing sur-
faces 152 and 153 do not increase sliding resistance.
[0055] In the protrusion 43, a horizontal surface 154
extends from the locking surface 151 in the forward di-



17 EP 3 153 320 A1 18

rection 57. The horizontal surface 154 expands in the
rightward direction 55, the leftward direction 56, the for-
ward direction 57, and the backward direction 58. Fur-
ther, an inclined surface 155 extends from the horizontal
surface 154 in the forward direction 57. The inclined sur-
face 155 faces in the upward direction 54 and the forward
direction 57. Therefore, the inclined surface 155 is visible
when the ink cartridge 30 is viewed in the downward di-
rection 53, and also visible when the ink cartridge 30 is
viewed in the backward direction 58. Since the locking
surface 151 is continued to the inclined surface 155
through the horizontal surface 154, a boundary between
the locking surface 151 and the horizontal surface 154
does not become a pointed apex shape. In the process
of the insertion of the ink cartridge 30 into the cartridge
attaching unit 110, the locking portion 145 is smoothly
guided by the inclined surface 155 and horizontal surface
154 beyond the locking surface 151 in the backward di-
rection 58 while maintaining a contact of the locking por-
tion 145 with the inclined surface 155 and horizontal sur-
face 154.

[0056] The inclined surface 155 has a rightmost edge
in the rightward direction 55 and a leftmost edge in the
leftward direction 56. A reinforcing surface 156 extends
from the rightmost edge of the inclined surface 155, and
intersects with the inclined surface 155. A reinforcing sur-
face 157 extends from the leftmost edge of the inclined
surface 155, and intersects with the inclined surface 155.
The reinforcing surfaces 156 and 157 extend diagonally
downward in the downward direction 53 from the inclined
surface 155 so as to form an acute angle with respect to
an imaginary flat surface containing the inclined surface
155 and extending in the rightward direction 55 and the
leftward direction 56. Because of the reinforcing surfaces
156 and 157, the strength of the protrusion 43 is in-
creased, reducing the risk of damage or breakage to the
inclined surface 155. Since the reinforcing surfaces 156
and 157 do not extend beyond the inclined surface 155
in the upward direction 54, the reinforcing surfaces 156
and 157 do not come into contact with the locking portion
145. Therefore, even if the inclined surface 155 is slid-
ingly moved with respect to the locking portion 145, slid-
ing resistance is not increased. In other words, even if
the inclined surface 155 is slidingly moved with respect
to the locking portion 145, the presence of the reinforcing
surfaces 156 and 157 do not increase sliding resistance.
[0057] The manipulation portion 90 is provided on the
upper surface 39 of the rear cover 31 and at a position
backward of the locking surface 151 in the backward di-
rection 58. At the rear end portion of the upper surface
39 of the rear cover 31, the sub-upper surface 91 (as an
example of a sub-side surface) is provided below the
remaining upper surface 39 in the downward direction
53. The manipulation portion 90 (as an example of a first
portion) is disposed above and spaced away from the
sub-upper surface 91 through the recessed portion 95.
The recessed portion 95 is open in the removal direction
52, i.e., in the backward direction 58. The manipulation
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portion 90 is shaped like a flat plate such that the manip-
ulation portion 90 protrudes beyond the protrusion 43 in
the upward direction 54 from the vicinity of a boundary
between the sub-upper surface 91 and the remaining up-
per surface 39 and is then bent diagonally in the back-
ward direction 58 and in the downward direction 53. The
rib 94 is provided between the manipulation portion 90
and the sub-upper surface 91. More specifically, the rib
94 extends from the sub-upper surface 91 to a back sur-
face 99 (Fig. 5) of the manipulation portion 90 and pro-
trudes in the backward direction 58. As illustrated in Fig.
7B, the dimension of the rib 94 in the rightward direction
55 and the leftward direction 56 is smaller than the di-
mensions of the manipulation portion 90 in the rightward
direction 55 and the leftward direction 56 and is also
smaller than the sub-upper surface 91 in the rightward
direction 55 and the leftward direction 56.

[0058] The manipulation portion 90 has the manipula-
tion surface 92 facing in the upward direction 54 and in
the backward direction 58. The manipulation surface 92
is opposite to the back surface 99 in the upward direction
54 and the downward direction 53. The manipulation sur-
face 92 and sub-upper surface 91 are overlapped with
each other in the forward direction 57 and the backward
direction 58. In other words, when the ink cartridge 30 is
viewed in the downward direction 53, the manipulation
surface 92 and sub-upper surface 91 are overlapped with
each other. The manipulation surface 92 has a plurality
of rib-like protrusions 93 extending in the rightward di-
rection 55 and the leftward direction 56, and spaced apart
from each other in the forward direction 57 and the back-
ward direction 58. The user can easily recognize the ma-
nipulation surface 92 because of the rib-like protrusions
93. In addition, when the user manipulates the manipu-
lation surface 92 with a finger, finger slippage on the ma-
nipulation surface 92 can be restrained.

[0059] As illustrated in Figs. 7A and 7B, the manipula-
tion surface 92 is visible when the ink cartridge 30 is
viewed in the downward direction 53, and also visible
when the ink cartridge 30 is viewed in the forward direc-
tion 57. In other words, the manipulation surface 92 is
visible when the ink cartridge 30 is viewed in a direction
from the upper surface 39 to the lower surface 42, and
also visible when the ink cartridge 30 is viewed in a di-
rection from the rear surface 41 to the front surface 140.
The manipulation surface 92 is adapted for user's ma-
nipulation to take out the ink cartridge 30 attached to the
cartridge attaching unit 110. The manipulation portion 90
is rigidly secured to the rear cover 31 by being integrally
molded with the rear cover 31, such that relative move-
ment between the manipulation portion 90 and the rear
cover 31 does not occur, for example, pivotal movement
of the manipulation portion 90 relative to the rear cover
31 does not occur. Therefore, a force given by the user
to the manipulation surface 92 can be directly transmitted
to the rear cover 31 without changing the direction. Inci-
dentally, in this embodiment, the manipulation portion 90
is configured to also avoid relative movement, such as
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pivotal movement, with respect to the internal frame 35
and retaining chamber 36.

[0060] In the manipulation portion 90, a guide surface
89 extends from the manipulation surface 92 and is po-
sitioned backward of the manipulation surface 92 in the
backward direction 58. The guide surface 89 faces in the
backward direction 58 and the upward direction 54. The
guide surface 89 is a surface accessible to the engage-
ment portion 123 of the protrusion 121 of the cover 108
in the insertion direction 51.

[Front cover 32]

[0061] As illustrated in Figs. 3 and 4, the front cover
32 is box shaped having side surfaces 143 and 144, the
upper surface 141, and the lower surface 142. The side
surfaces 143 and 144 are spaced away from each other
in the rightward direction 55 and the leftward direction 56
and extend from the front surface 140 in the backward
direction 58. The upper surface 141 and lower surface
142 are spaced away from each other in the downward
direction 53 and the upward direction 54 and extend from
the front surface 140 in the backward direction 58. The
front cover 32 has an open end opening backward in the
backward direction 58. The internal frame 35 is inserted
into the front cover 32 through the open end. That is, the
front cover 32 covers a front portion of the internal frame
35 which is not covered by the rear cover 31.

[0062] In a state where the rear cover 31 and front cov-
er 32 are assembled together, that is, the ink cartridge
30is assembled, the upper surface 141 of the front cover
32forms the upper surface ofthe ink cartridge 30 together
with the upper surface 39 of the rear cover 31, and the
lower surface 142 of the front cover 32 forms the lower
surface of the ink cartridge 30 together with the lower
surface 42 of the rear cover 31.

[0063] Specifically, in a state where the ink cartridge
30 is at the locked state (first posture), the lower surface
142 of the front cover 32 extends in the forward direction
57 and the backward direction 58, and the lower surface
42 of the rear cover 31 is inclined so as to face in the
downward direction 53 and in the backward direction 58.
The side surfaces 143 and 144 of the front cover 32 form
the side surfaces of the ink cartridge 30 together with the
side surfaces 37 and 38 of the rear cover 31. In the as-
sembled state of the ink cartridge 30, the front surface
140 of the front cover 32, the front surface 140 forming
the front surface of the ink cartridge 30, and the rear
surface 41 of the rear cover 31, the rear surface 41 form-
ing the rear surface of the ink cartridge 30, are spaced
apart from each other in the forward direction 57 and the
backward direction 58.

[0064] Incidentally, each of the front surface, rear sur-
face, upper surface, lower surface, and side surfaces of
the ink cartridge 30 is not limited to a single flat plane.
That is, the front surface is a surface that is visible when
the ink cartridge 30 placed in the first posture is viewed
in the backward direction 58, and the front surface is po-
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sitioned frontward of a center of the ink cartridge 30 in
the forward direction 57 and the backward direction 58.
The rear surface is a surface that is visible when the ink
cartridge 30 placed in the first posture is viewed in the
forward direction 57, and the rear surface is positioned
rearward of the center of the ink cartridge 30 in the for-
ward direction 57 and the backward direction 58. The
upper surface is a surface that is visible when the ink
cartridge 30 placed in the first posture is viewed in the
downward direction 53, and the upper surface is posi-
tioned upward of a center of the ink cartridge 30 in the
downward direction 53 and the upward direction 54. The
lower surface is a surface that is visible when the ink
cartridge 30 placed in the first posture is viewed in the
upward direction 54, and the lower surface is positioned
downward of the center of the ink cartridge 30 in the
downward direction 53 and the upward direction 54. The
same is true with respect to the side surfaces.

[0065] The recess 96 recessed in the backward direc-
tion 58 is formed at an upper portion of the front surface
140 of the front cover 32. The recess 96 is adapted to
allow the rod 125 to be inserted thereinto in the state
where the ink cartridge 30 is attached to the cartridge
attaching unit 110. Therefore, a cross-sectional shape of
the recess 96 taken along a plane perpendicular to the
forward direction 57 and the backward direction 58 cor-
responds to a cross-sectional shape of the rod 125.
[0066] A hole 97 passing through the front cover 32 in
the backward direction 58 is formed at a lower portion of
the front surface 140 of the front cover 32. With the in-
ternal frame 35 being inserted into the front cover 32, the
hole 97 allows the ink supply portion 34 of the internal
frame 35 to be exposed to an outside. Therefore, the
position, dimensions, and shape of the hole 97 corre-
spond to those of the ink supply portion 34 of the internal
frame 35.

[0067] A first protruding portion 85 and a second pro-
truding portion 86 are provided on the front surface 140
of the front cover 32. The first protruding portion 85 pro-
trudes from the upper portion of the front cover 32 in the
forward direction 57. The recess 96 is formed at a tip end
portion of the first protruding portion 85. A tip end of the
first protruding portion 85 forms a part of the front surface
140. The second protruding portion 86 protrudes from
the lower portion of the front surface 140 in the forward
direction 57 and is positioned at a position below the ink
supply portion 34.

[0068] A hole 98 passing through the front cover 32 in
the downward direction 53 is formed at the upper surface
141 of the front cover 32. With the internal frame 35 being
inserted into the front cover 32, the hole 98 allows the
detection portion 62 of the internal frame 35 to be ex-
posed to the outside. Therefore, the position, dimension,
and shape of the hole 98 correspond to those of the de-
tection portion 62 of the internal frame 35.

[0069] The IC board 64 is disposed on the upper sur-
face 141 of the front cover 32 and above the first protrud-
ing portion 85, that is, the IC board 64 is positioned above
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the ink supply portion 34. The IC board 64 is electrically
connected to the four electrical contacts 106 (see Fig. 2)
arrayed in the rightward direction 55 and the leftward
direction 56 not only in a state where the ink cartridge 30
has been attached to the cartridge attaching unit 110 but
also in a state where the ink cartridge 30 is on its way to
the cartridge attaching unit 110 (during attachment of the
ink cartridge 30 to the cartridge attaching unit 110).
[0070] An IC (not illustrated) and the four electrodes
65 are mounted the IC board 64. The four electrodes 65
are arrayed in the rightward direction 55 and the leftward
direction 56. The IC is a semiconductor integrated circuit
storing information about the ink cartridge 30 such as a
lot number, and a date and time of manufacturing, and
data indicative of ink colors in such a way that the data
can be read.

[0071] Each of the electrodes 65 is electrically con-
nectedtothe IC. Each electrode 65 extends in the forward
direction 57 and the backward direction 58. The four elec-
trodes 65 are spaced apart from each other in the right-
ward direction 55 and the leftward direction 56. Each
electrode 65 is exposed to an upper surface of the IC
board 64 so as to be electrically accessible.

[Internal frame 35]

[0072] Although not illustrated in the drawings, the in-
ternal frame 35 is tubular shape having a pair of end
surfaces being open in the rightward direction 55 and the
leftward direction 56. The pair of open end surfaces of
the internalframe 35 are sealed with films (notillustrated),
forming the retaining chamber 36 in which ink is retain-
able. A front surface 40 defining the retaining chamber
36 faces a back surface of the front surface 140 of the
front cover 32 when the internal frame 35 is inserted into
the front cover 32. The ink supply portion 34 is disposed
at the front surface 40.

[Ink supply portion 34]

[0073] As illustrated in Fig. 6, at a lower portion of the
front surface 140 of the front cover 32, the ink supply
portion 34 protrudes from the front surface 40 of the in-
ternal frame 35 in the forward direction 57. The ink supply
portion 34 has a cylindrical outside shape and protrudes
toward the outside through the hole 97 formed in the front
surface 140 of the front cover 32. The ink supply portion
34 has the hollow cylindrical wall 73 and a sealing mem-
ber 76 and acap 79 those being attached to the cylindrical
wall 73. In a state where the ink cartridge 30 has been
attached to the cartridge attaching unit 110, the ink supply
portion 34 faces in a direction crossing the direction of
force of gravity. Further, in a state where the ink cartridge
30 is on its way to the cartridge attaching unit 110 (during
attachment of the ink cartridge 30 to the cartridge attach-
ing unit 110), the ink supply portion 34 faces in a direction
crossing the direction of force of gravity.

[0074] The cylindrical wall 73 extends from the interior
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of the retaining chamber 36 to the outside. The leading
end of the cylindrical wall 73 in the removal direction 52
is open to the retaining chamber 36. The leading end of
the cylindrical wall 73 in the insertion direction 51 is open
to the outside of the ink cartridge 30. Thus, the cylindrical
wall 73 allows the retaining chamber 36 to communicate
with the outside of the ink cartridge 30 through the hollow
space. That is, the ink supply portion 34 is adapted to
supply ink retained in the retaining chamber 36 to the
outside of the ink cartridge 30 through the hollow space
of the cylindrical wall 73. The sealing member 76 and
cap 79 are attached to the leading end of the cylindrical
wall 73 in the insertion direction 51.

[0075] The valve body 77 and the coil spring 78 are
accommodated in the hollow space of the cylindrical wall
73. The valve body 77 and coil spring 78 are adapted to
selectively switch the state of the ink supply portion 34.
More specifically, the valve body 77 and coil spring 78
are adapted to selectively switch from a first state to a
second state and vice versa. In the first state, ink flow
from the retaining chamber 36 to the outside of the ink
cartridge 30 through the hollow space of the cylindrical
wall 73 (Fig. 13). In the second state, flowing of the ink
from the hollow space of the cylindrical wall 73 to the
outside of the ink cartridge 30 is prevented (Fig. 6).
[0076] By the movement of the valve body 77 in the
forward direction 57 and the backward direction 58, the
ink supply opening 71 is closed and opened by the valve
body 77. The coil spring 78 is adapted to bias the valve
body 77 in the forward direction 57. Therefore, the valve
body 77 closes the ink supply opening 71 of the sealing
member 76 in a state where no external force is applied.
[0077] The sealing member 76 is disposed at the tip
end portion of the cylindrical wall 73. The sealing member
76 has a radially center portion at which a through-hole
is formed. The sealing member 76 is a discoid member
formed with the through-hole. The sealing member 76 is
made from an elastic material such as a rubber material
or an elastomer. The through-hole extends in the forward
direction 57 and the backward direction 58 at the radial
center portion of the sealing member 76 to form a cylin-
drical inner surface, and the ink supply opening 71 is
defined by the cylindrical inner surface. The ink supply
opening 71 has an inner diameter slightly smaller than
an outer diameter of the ink needle 102. The cap 79 is
fitted to an outer surface of the cylindrical wall 73, so that
the sealing member 76 is in liquid-tight contact with a tip
end of the cylindrical wall 73.

[0078] The ink needle 102 enters the ink supply open-
ing 71 by the insertion of the ink cartridge 30 into the
cartridge attaching unit 110 in a state where the valve
body 77 closes the ink supply opening 71. The outer pe-
ripheral surface of the ink needle 102 comes into contact
with the cylindrical inner surface defining the ink supply
opening 71 in a liquid-tight manner, while the ink needle
102 elastically deforms the sealing member 76. The end
of the ink needle 102 is brought into abutment with the
valve body 77, as a result of passing of the end of the
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ink needle 102 through the sealing member 76 and en-
tering the hollow space of the cylindrical wall 73. By fur-
ther insertion of the ink cartridge 30 into the cartridge
attaching unit 110, the ink needle 102 causes the valve
body 77 to move in the backward direction 58 against
the biasing force of the coil spring 78. This enables ink
retained in the retaining chamber 36 to flow to the tip end
portion of the ink needle 102 through the hollow space
of the cylindrical wall 73. Although not illustrated in the
drawings, the tip end portion of the ink needle 102 is
formed with a through-hole. Thus, the ink flows from the
hollow space of the cylindrical wall 73 to an internal space
of the ink needle 102 through the through-hole. Accord-
ingly, the ink retained in the retaining chamber 36 can
flow to the outside through the hollow space of the cylin-
drical wall 73 and the ink needle 102.

[0079] Incidentally, the valve body 77 which closes the
ink supply opening 71 is not necessarily provided in the
ink supply portion 34. For example, the ink supply open-
ing 71 can be closed by a film or the like. In the latter
case, as a result of insertion of the ink cartridge 30 into
the cartridge attaching unit 110, the ink needle 102
breaks the film, so that the tip end portion of the ink needle
102 enters the hollow space of the cylindrical wall 73
through the ink supply opening 71. Alternatively, the ink
supply opening 71 may be normally closed by the elastic
deformation of the sealing member 76. In the latter case,
the ink supply opening 71 becomes open by the pressure
from the ink needle 102, the pressure being generated
upon insertion of the ink needle 102.

[Detection portion 62]

[0080] As illustrated in Fig. 6, the internal frame 35 is
provided with the detection portion 62 protruding in the
upward direction 54 from the upper surface thereof. The
detection portion 62 is convex shaped whose internal
space is in communication with the retaining chamber
36. The detection portion 62 has light transmissivity en-
abling light to pass in the rightward direction 55 and the
leftward direction 56. The detection portion 62 is exposed
to the outside through the hole 98 of the front cover 32.
[0081] As illustrated in Fig. 6, a detection member 59
is positioned in the retaining chamber 36 of the internal
frame 35. The detection member 59 is supported by a
pivot shaft 61 extending in the rightward direction 55 and
the leftward direction 56 and is pivotally movable about
the pivot shaft 61.

[0082] The detection member 59 has a float 63 whose
specific gravity is lower than that of the ink retained in
the retaining chamber 36. Therefore, the float 63 gener-
ates buoyancy while the float 63 is in the ink in the re-
taining chamber 36. In a state where the retaining cham-
ber 36 is approximately fully filled with ink, the detection
member 59 is pivotally moved in the counterclockwise
direction in Fig. 6 because of the buoyancy of the float
63. Here, a portion of the detection member 59 is entered
the interior of the detection portion 62, and is in contact
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with a wall defining a forward end of the detection portion
62 in the forward direction 57. Consequently, the pivot
posture of the detection member 59 can be maintained.
In this state, the detection member 59 shuts off the light
emitted from the sensor 103, and performs other
processing on the light, the light being configured to ad-
vance through the detection portion 62 in the rightward
direction 55 or the leftward direction 56.

[0083] Specifically, when the light emitted from the light
emitting portion of the sensor 103 reaches one of the
right surface and left surface of the detection portion 62,
the detection member 59 reduces intensity of light pass-
ing through the remaining one of the right surface and
left surface of the detection portion 62 and reaching the
light receiving portion of the sensor 103 blow a predeter-
mined intensity, for example, zero. The detection mem-
ber 59 may completely shut off the light so as to com-
pletely prevent light from advancing in the rightward di-
rection 55 or the leftward direction 56. Alternatively, the
detection member 59 may partially absorb the light, or
may change advancing direction of the light, or may
cause total reflection of the light.

[0084] Wheninkinthe retainingchamber 36 is reduced
and the liquid level of the ink is lowered below a height
positon of the float 63 that is at a posture where the de-
tection member 59 shuts off the light passing through the
detection portion 62, the float 63 is lowered in accordance
with the lowering of the liquid level. Accordingly, the de-
tection member 59 is pivotally moved in the clockwise
direction in Fig. 6. By this pivotal movement in the clock-
wise direction, the portion of the detection member 59
having been entered into the interior of the detection por-
tion 62 is moved to a position offsetting from a light path
from the light emitting portion to the light receiving portion.
Thus, intensity of light received at the light receiving por-
tion of the sensor 103 is equal to or higher than the pre-
determined intensity.

[Positional relationship between the locking surface 151
and the manipulation surface 92]

[0085] As illustrated in Fig. 5, in the ink cartridge 30, a
distance D1 between the locking surface 151 and the
front surface 140 (more specifically, the distance D1 be-
tween the locking surface 151 and a frontmost surface
of the front surface 140) is greater than a distance D2
between the locking surface 151 and the rear surface 41
(more specifically, the distance D2 between the locking
surface 151 and the upper portion 41U of the rear surface
41). Further, the distance D1 is smaller than a distance
D3 between the manipulation surface 92 and the front
surface 140 (more specifically, distance D3 between the
manipulation surface 92 and the frontmost surface of the
front surface 140). Further, a distance D4 between a low-
er end of the upper portion 41U of the rear surface 41
and the lower surface 42 is greater than a distance D5
between a lower end of the lower portion 41L of the rear
surface 41 and the lower surface 42 (in the depicted em-
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bodiment, the distance D5 is zero). Further, a distance
D6 between a frontmost edge of the upper portion 41U
of the rear surface 41 and the front surface 140 (more
specifically, distance D6 between the frontmost edge of
the upper portion 41U of the rear surface 41 and the
frontmost surface of the front surface 140) is greater than
a distance D7 between a frontmost edge of the lower
portion 41 L of the rear surface 41 and the front surface
140 (more specifically, the distance D7 between the front-
most edge of the lower portion 41L of the rear surface
41 and the frontmost surface of the front surface 140).
The lower portion 41L of the rear surface 41 has a portion
positioned between a central axis 72 of the ink supply
opening 71 of the sealing member 76 and the lower sur-
face 42 when viewed in the forward direction 57 or the
backward direction 58. The central axis 72 passes
through the center of the ink supply opening 71 and ex-
tends in a direction in which the ink supply opening 71
penetrates the sealing member 76.

[0086] [Attaching operation of the ink cartridge 30 to
the cartridge attaching unit 110]

[0087] A process of the attachment of the ink cartridge
30 to the cartridge attaching unit 110 will be described
below.

[0088] As illustrated in Fig. 6, prior to the attachment
of the ink cartridge 30 to the cartridge attaching unit 110,
in the ink cartridge 30, the valve body 77 closes the ink
supply opening 71 of the sealing member 76. This blocks
a flow of ink from the retaining chamber 36 to the outside
of the ink cartridge 30. Further, as illustrated in Fig. 9, for
insertion of the ink cartridge 30 into the cartridge attach-
ing unit 110, the cover 108 is opened by the user to be
at its open posture.

[0089] As illustrated in Fig. 10, the ink cartridge 30 is
inserted into the case 101 through the opening 112 of
the cartridge attaching unit 110. The upper portion 41U
of the rear surface 41 of the rear cover 31 is positioned
rearward of the lower portion 41L in the removal direction
52. Thatis, the upper portion 41U is positioned closer to
the user, than the lower portion 411 to the user. Thus,
the user inserts the ink cartridge 30 into the cartridge
attaching unit 110 in the insertion direction 51 while
pressing the upper portion 41U. The user is prompted to
push the upper portion 41U because the sheet pasted to
the upper portion 41U indicates "PUSH" or another char-
acters, a symbol such as an arrow, or a figure indicating
a push with a finger, or the like, as described above. The
lower portions of the ink cartridge 30, that is, lower por-
tions of the front cover 32 and rear cover 31, enter the
lower guide groove 109 of the case 101. The second
protruding portion 86 is disposed at the lower portion of
the front cover 32. A rib part 87 protrudes from the lower
surface 142 of the front cover 32 in the downward direc-
tion 53. The rib part 87 is brought into abutment with the
upper surface of the lower guide groove 109. With this
abutment, the front portion of the front cover 32 is lifted
upward so that the lower surface 142 is inclined with re-
spect to the insertion direction 51. That is, the rib part 87
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ofthe front cover 32 and a rear portion of the lower surface
142 are in abutment with the upper surface of the lower
guide groove 109.

[0090] As illustrated in Fig. 11, when the ink cartridge
30 is further inserted into the cartridge attaching unit 110
in the insertion direction 51, the cap 79 in the ink supply
portion 34 starts to enter the cylindrical guide 105. Fur-
ther, the recess 96 of the front cover 32 faces the rod
125, and the rod 125 starts to enter the recess 96.
[0091] Asillustrated in Fig .12, when the ink cartridge
30 is further inserted into the cartridge attaching unit 110
in the insertion direction 51, the cap 79 in the ink supply
portion 34 is entered into the cylindrical guide 105, and
the ink needle 102 is entered into the ink supply opening
71 to move the valve body 77 away from the sealing
member 76 against the biasing force of the coil spring
78. The biasing force of the coil spring 78 is applied to
the ink cartridge 30 in the removal direction 52.

[0092] Further, the rod 125 is entered into the recess
96 of the front cover 32 to support the front cover 32 from
below. The IC board 64 reaches the lower side of the
electrical contacts 106, so that each of the electrodes 65
is electrically connected to corresponding one of the elec-
tric contacts while the electrical contacts 106 are resil-
iently deformed upward. In this case, the IC board 64 is
urged in the downward direction 53 because of the resil-
ient deformation of the electrical contacts 106. However,
the IC board 64 can be accurately positioned relative to
the electrical contacts 106 because the rod 125 supports
the front cover 32 from below. Incidentally, the rod 125
does not necessarily support the front cover 32 from be-
low.

[0093] The protrusion 43 of the rear cover 31 reaches
the locking portion 145 and the inclined surface 155 slides
on the locking portion 145. When the user presses the
upper portion 41U of the rear surface 41 in the insertion
direction 51, rotational moment is exerted on the ink car-
tridge 30 in the counterclockwise direction in Fig. 12.
However, because of the contact between the inclined
surface 155 and the locking portion 145, the ink cartridge
30 is urged to be pivotally moved about the ink supply
portion 34 in a clockwise direction in Fig. 12 against the
rotational moment. In detail, the ink cartridge 30 is pivot-
ally moved about a pivot axis, the pivot axis extending in
the horizontal direction (in the present embodiment, the
pivot axis extends in the rightward direction 55 and left-
ward direction 56) and passing through the center of the
ink supply opening 71 of the sealing member 76 through
which the ink needle 102 has been inserted. That is, the
pivot axis about which the ink cartridge 30 is pivotally
moved extends in a direction the same as the direction
in which the pivot axis 115 of the cover 108 extends. Note
that, the "center of the ink supply opening 71" is coinci-
dent with the center of a "portion" of ink needle 102, and
the inner circumferential surface of the sealing member
76 defining the ink supply opening 71 is in contact with
the "portion" of the ink needle 102. The posture of the
ink cartridge 30 illustrated in Fig. 12 is referred to as the
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"second posture (the unlocked state)." The "second pos-
ture" implies a posture of the entire ink cartridge 30.
[0094] The locking surface 151 of the protrusion 43 is
positioned below the locking portion 145 while the ink
cartridge 30 is in the second posture. Further, the above-
described pivot center (i.e., the pivot axis of the ink car-
tridge 30) is overlapped with the IC board 64 in the in-
sertion direction 51 while the ink cartridge 30 is in the
second posture. In other words, in a state where the ink
cartridge 30 is in the second posture, the above-de-
scribed pivot center is overlapped with the IC board 64
when viewed in the downward direction 53 or the upward
direction 54. Therefore, the biasing force applied to the
IC board 64 by the electrical contacts 106 does not pro-
duce rotational moment which pivotally moves the ink
cartridge 30, or the biasing force produces extremely
small rotational moment. Further, the lower surface 42
of the rear cover 31 is in contact with or is positioned in
the vicinity of the upper surface of the lower guide groove
109, while the ink cartridge 30 is in the second posture.
Therefore, in the depicted embodiment, when the ink car-
tridge 30 is in the second posture, the lower surface 42
of the rear cover 31 is parallel to a horizontal plane. Fur-
ther, the lower portion 41L of the rear surface 41 of the
rear cover 31 is positioned further in the insertion direc-
tion 51 relative to the upper portion 41U while the ink
cartridge 30 is in the second posture. In other words, the
lower portion 41L is positioned frontward of the upper
portion 41U in the forward direction 57 while the ink car-
tridge 30 is in the second posture.

[0095] As illustrated in Fig. 13, when the ink cartridge
30 is further inserted in the insertion direction 51 against
the biasing force of the coil spring 78, the inclined surface
155 and horizontal surface 154 of the protrusion 43 of
the rear cover 31 are positioned closer to the end surface
of the case 101 than the locking portion 145 to the end
surface. Since the rotational momentin the counterclock-
wise direction shown in Fig. 13 has been applied to the
ink cartridge 30 as a result of the upper portion 41U of
the rear surface 41 being pressed in the insertion direc-
tion 51 by the user, when the inclined surface 155 and
horizontal surface 154 are separated from the locking
portion 145, the ink cartridge 30 is pivotally moved in the
counterclockwise direction in Fig. 13 about the ink supply
portion 34. More specifically, the ink cartridge 30 is piv-
otally moved about the pivot axis passing through the
center of the ink supply opening 71 of the sealing member
76 through which the ink needle 102 has been inserted.
The posture of the ink cartridge 30 illustrated in Fig. 13
is referred to as "the first posture (locked state)." Note
that, the "first posture" implies a posture of the entire ink
cartridge 30. In this way, the ink cartridge 30 is capable
of changing its posture from the second posture to the
first posture about the ink supply portion 34. In other
words, the ink cartridge 30 is pivotally movable from the
second posture to the first posture about the ink supply
portion 34.

[0096] The locking surface 151 faces the locking por-
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tion 145 in the removal direction 52 while the ink cartridge
30 is in the first posture. When the ink cartridge 30 is
pivotally moved from the second posture to the first pos-
ture, the rear cover 31 is brought into abutment with the
locking portion 145 to generate an impact. Thus, the user
recognizes completion of pressing the ink cartridge 30 in
the insertion direction 51. The ink cartridge 30 moves in
the removal direction 52 because of the biasing force of
the coil spring 78 as soon as the user stops pressing the
ink cartridge 30 in the insertion direction 51. While the
ink cartridge 30 is placed in the first posture, the locking
surface 151 facing the locking portion 145 in the removal
direction 52 is brought into abutment with the locking por-
tion 145 as a result of slight movement of the ink cartridge
30 in the removal direction 52. Consequently, the first
posture of the ink cartridge 30 can be maintained, re-
stricting movement of the ink cartridge 30 in the removal
direction 52. That is, the ink cartridge 30 is subjected to
positioning within the cartridge attaching unit 110, and
the ink cartridge 30 is at the locked state where attach-
ment to the cartridge attaching unit 110 is completed.
Note that, in the locked state, the ink supply portion 34
faces in a direction crossing the direction of force of grav-
ity.

[0097] The user pivotally moves the cover 108 from its
open posture illustrated in Fig. 14 to the closed posture
illustrated in Fig. 15, after the ink cartridge 30 is subjected
to positioning in the cartridge attaching unit 110 and is in
the locked state. The locking pawl 118 is engaged with
the locked portion 119 when the cover 108 is at its closed
posture. Thus, closed posture of the cover 108 can be
maintained. Further, each of the intermediate three pro-
trusions 121 among the totally five protrusions 121 of the
cover 108 is accommodated between ribs 94 in the re-
cessed portions 95 defined by the neighboring ink car-
tridges 30 that are in the locked state. Further, the right-
most protrusion 121 is positioned rightward of the rib 94
at the recessed portion 95 of the rightmost ink cartridge
30, and the leftmost protrusion 121 is positioned leftward
of the rib 94 at the recessed portion 95 of the leftmost
ink cartridge 30.

[0098] Each upper surface of each protrusion 121 ac-
commodated in each recessed portion 95 is in contact
with or is positioned adjacent to the back surface 99 of
the manipulation portion 90. Such positional relationship
between each protrusion 121 and each back surface 99
prevents each ink cartridge 30 from pivotally moving from
the first posture to the second posture. Incidentally, in
case where the protrusion 121 is positioned adjacent to
the back surface 99, i.e., in case where a gap is provided
between the protrusion 121 and the back surface 99 at
the closed posture of the cover 108, immediately after
the ink cartridge 30 starts pivotal movement from the first
posture to the second posture, the protrusion 121 is
broughtinto abutment with the back surface 99 to prevent
the ink cartridge 30 from moving from the first posture to
the second posture.

[0099] Assuming thatthe ink cartridge 30 inserted into
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the cartridge attaching unit 110 remains in the second
posture without pivotal movement from the second pos-
ture to the first posture as illustrated in Fig. 16. In the
second posture of the ink cartridge 30, the locking surface
151 is positioned below the locking portion 145 in the
downward direction 53, and the manipulation portion 90
is positioned above the recessed portion 95. Further, the
pivot axis 115 of the cover 108 extends in horizontal di-
rection, and is positioned below the protrusions 121 when
the cover 108 is at the closed posture.

[0100] In a state where the ink cartridge 30 is in the
second posture in the cartridge attaching unit 110 and is
positioned further in the removal direction 52 relative to
the position illustrated in Fig. 16, that is, in a state where
the ink cartridge 30 is in the unlocked state and is posi-
tioned backward of the position illustrated in Fig. 16 in
the backward direction 58, the abutment portion 126 is
brought into abutment with the lower portion 41L of the
rear surface 41 of the ink cartridge 30 that is in the un-
locked state by the pivotal movement of the cover 108
from its open posture toward its closed posture. By the
further pivotal movement of the cover 108 toward its
closed posture, the ink cartridge 30 is pushed in the in-
sertion direction 51 by the abutment portion 126 as illus-
trated in Fig. 16, so that the unlocked ink cartridge 30 is
moved in the insertion direction 51 to a position where
the manipulation portions 90 can abut on the protrusions
121.

[0101] As illustrated in Fig. 16, in a process of pivotal
movement of the cover 108 from the open posture to the
closed posture, the protrusions 121 are engaged with the
manipulation portion 90 of the unlocked ink cartridge 30.
In this instance, the guide surface 124 of the protrusion
121 is brought into abutment with the guide surface 89
of the manipulation portion 90, and a force containing a
component in the insertion direction 51 is imparted on
the guide surfaces 124 and 89, so that the unlocked ink
cartridge 30 is further urged such that the manipulation
portion 90 is moved in the downward direction 53. That
is, the unlocked ink cartridge 30 is moved in a direction
away from the locked state. When the cover 108 is further
pivotally moved toward the closed posture, the engage-
ment portion 123 of the protrusion 121 is engaged with
the manipulation portion 90, or the tip end surface 122
of the protrusion 121 is in abutment with the manipulation
portion 90, so that the ink cartridge 30 is further moved
in the insertion direction 51 in accordance with pivotal
movement of the cover 108 while the ink cartridge 30 is
held so as not to pivotally move toward the first posture.
[0102] Fig 17 illustrates a first length (distance) L1 and
a second length (distance) L2. The first and second
lengths L1, L2 are measured when the locking surface
151 is positioned at a stroke end position in the insertion
direction 51 as a result of movement of the locking sur-
face 151 past the locking portion 145 in the insertion di-
rection 51 while the protrusion 121 is in abutment with
the manipulation portion 90. The first length L1 is meas-
ured in the insertion direction 51 from a rear end of the
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manipulation portion 90 to the inner surface 117 of the
cover 108. More specifically, in the present embodiment,
the first length L1 is measured from the rear end of the
manipulation portion 90 to a boundary between the inner
surface 117 and the protrusion 121. The second length
(distance) L2 is measured in the insertion direction 51
from the locking surface 151 to a front end of the locking
portion 145. A third length (distance) L3 is obtained by
subtracting the second length L2 from the first length L1
(L1-L2).

[0103] Fig. 15 illustrates a fourth length (distance) L4.
The fourth length is measured when the protrusion 121
isinsertedinto the recessed portion 95 of the ink cartridge
30 in its locked state and the cover 108 is at the closed
posture. The fourth length L4 is measured in the insertion
direction 51 from the rear end of the manipulation portion
90 to the inner surface 117 of the cover 108. More spe-
cifically, in the present embodiment, the fourth length L4
is measured from the rear end of the manipulation portion
90 to a boundary between the inner surface 117 and the
protrusion 121. Here, L3 is greater than L4 (L3 > L4).
Incidentally, the "stroke end position" is a frontmost po-
sition within the movable range where the locking surface
151 is capable of moving in the forward direction 57 and
the backward direction 58 in the case 101. That is, the
"stoke end position" of the locking surface 151 does not
imply a stroke end position in the removal direction 52,
but the stroke end position in the insertion direction 51,
such that the locking surface 151 cannot be further
moved forward anymore to exceed the stroke end posi-
tion in the case 101.

[0104] Because L3 is greater than L4, the locking pawl
118 of the cover 108 is not engaged with the locked por-
tion 119 of the casing 14, even if the cover 108 is pivotally
moved toward the closed posture so that the locking sur-
face 151 reaches the stroke end position after moving
past the locking portion 145 in the insertion direction 51
while the protrusion 121 is in abutment with the manip-
ulation portion 90. With this arrangement, the user can
recognize that the ink cartridge 30 is not in the first pos-
ture. The user who recognizes that the ink cartridge 30
is notin the first posture then moves the cover 108 toward
its open posture, and again inserts the ink cartridge 30
into the cartridge attaching unit 110 in an attemptto obtain
the first posture of the ink cartridge 30. That s, the above
described arrangement prompts the user to obtain the
first posture of the ink cartridge 30, i.e., to obtain locked
state.

[0105] For removing the ink cartridge 30 from the car-
tridge attaching unit 110, the user pivotally moves the
cover 108 from the closed posture toward the open pos-
ture. Thus, the user's access to the ink cartridge 30
through the opening 112 can be performed. Then, the
user pushes the manipulation surface 92 downward. As
illustrated in Fig. 14, the manipulation surface 92is visible
when the ink cartridge 30 is viewed in the downward di-
rection 53, and further, the manipulation surface 92 is
also visible when the ink cartridge 30 is viewed in the
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forward direction 57 (insertion direction 51) in the state
where the ink cartridge 30 is in the first posture. For re-
leasing the locked state of the ink cartridge 30 relative to
the cartridge attaching unit 110 in the state where the ink
cartridge 30 is in the first posture, a force directed in the
downward direction 53 and in the insertion direction 51
will be applied to the ink cartridge 30 upon user’s manip-
ulation to the manipulation surface 92, because the ma-
nipulation surface 92 faces in the upward direction 54
and the removal direction 52 in the state where the ink
cartridge 30 is in the first posture. The locking surface
151 is moved away from the locking portion 145 by the
force directed in the insertion direction 51, and the ink
cartridge 30 is pivotally moved from the first posture to-
ward the second posture (i.e., from the locked state to
the unlocked state) about the ink supply portion 34 (more
specifically, the pivot axis of the ink cartridge 30) by the
force directed in the downward direction 53. Accordingly,
a force to be applied to the manipulation surface 92 by
the user for pivotally moving the ink cartridge 30 from the
first posture to the second posture can be reduced in
comparison with a situation where the locking surface
151 maintains sliding contact with the locking portion 145
during the pivotal movement of the ink cartridge 30 from
the first posture to the second posture. In this way, the
ink cartridge 30 is capable of changing its posture from
the first posture to the second posture about the ink sup-
ply portion 34. In other words, the ink cartridge 30 is piv-
otally movable from the first posture to the second pos-
ture about the ink supply portion 34.

[0106] The locking surface 151 becomes lower than
the locking portion 145 as a result of pivotal movement
of the ink cartridge 30 from the first posture to the second
posture. Then, the ink cartridge 30 is moved relative to
the cartridge attaching unit 110 in the removal direction
52 because of the biasing force of the coil spring 78.
Thus, the ink needle 102 is moved away from the valve
body 77 and biasing force of the coil spring 78 to be ap-
plied to the ink cartridge 30 becomes void. Consequently,
inertial force applied to the ink cartridge 30 disappears
to terminate movement of the ink cartridge 30 in the re-
moval direction 52. In this instance, the rear cover 31 of
the ink cartridge 30 is positioned outward of the case 101
of the cartridge attaching unit 110 through the opening
112. Therefore, the user can nip the rear cover 31 to take
out the ink cartridge 30 from the cartridge attaching unit
110.

[Function and effect in the embodiment]

[0107] As described above, the ink supply apparatus
100 according to the above-described embodiment of
the present invention is capable of enabling the user to
recognize the unlocked state of the ink cartridge 30 rel-
ative to the cartridge attaching unit 110 through opening
and closing operation of the cover 108, and also is ca-
pable of preventing the ink cartridge 30 from being re-
leased or unlocked relative to the cartridge attaching unit
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110 from the locked state of the ink cartridge 30 in a state
where the cover 108 is closed.

[0108] According tothe above-described embodiment,
the protrusion 121 is accommodated in the recessed por-
tion 95 of the ink cartridge 30 to prevent the ink cartridge
30 from changing its posture to the second posture in a
state where the ink cartridge 30 is in the first posture in
the cartridge attaching unit 110 and the cover 108 is in
the close posture.

[0109] Inastatewheretheinkcartridgeisinthe second
posture in the cartridge attaching unit 110, the protrusion
121 is brought into abutment with the manipulation por-
tion 90 during the process of pivotal movement of the
cover 108 from the open posture toward the closed pos-
ture. In accordance with the pivotal movement of the cov-
er 108, the protrusion 121 pushes the manipulation por-
tion 90 in the insertion direction 51, so that the ink car-
tridge 30 is moved in the insertion direction 51. Here,
since the third length L3 is greater than the fourth length
L4, the cover 108 does not change its posture to the
closed posture even if the ink cartridge 30 is pushed in
the insertion direction 51 until the locking surface 151
reaches its stroke end position. Thus, the user can rec-
ognize that the ink cartridge 30 is not in the first posture.
[0110] Further, since the protrusion 121 has the tip end
portion provided with the engagement portion 123 en-
gageable with the manipulation portion 90 of the ink car-
tridge 30, the ink cartridge 30 moving in the insertion
direction 51 by the pivot motion of the cover 108 is se-
curely held so as not to move to the first posture.
[0111] Further, the engagement portion 123 is provid-
ed with the guide surface 124. The guide surface 124
guides the manipulation portion 90 of the ink cartridge
30 so as to change the posture of the ink cartridge 30 to
the second posture when abutting on the manipulation
portion 90. Thus, the ink cartridge 30 is securely prevent-
ed from changing its posture to the first posture when the
protrusion 121 is brought into abutment with the manip-
ulation portion 90.

[0112] Further, the manipulation portion 90 of the ink
cartridge 30 has the sub-upper surface 91 overlapping
with the manipulation surface 92 when viewed in the
downward direction 53 and the recessed portion 95 is
formed between the manipulation surface 92 and the
sub-upper surface 91. Thus, the user can easily recog-
nize the manipulation surface 92 because of the pres-
ence of the recessed portion 95.

[0113] Further, reinforcement to the manipulation sur-
face 92 can be secured, because the rib 94 extends from
the sub-upper surface 91 to the back surface 99 of the
manipulation portion 90 in the recessed portion 95.
[0114] Further, the four ink cartridges 30 can be at-
tached to the cartridge attaching unit 110 such that the
fourink cartridges 30 are arrayed in the direction perpen-
dicular to the insertion direction 51, and each of the in-
termediate three protrusions121 among the five protru-
sions 121 is accommodated between each of the neigh-
boring ribs 94 of the neighboring recessed portions 95
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ofthe neighboringink cartridges 30 locked in the cartridge
attaching unit 110. Therefore, the number of the protru-
sions 121 to be provided at the cover 108 can be smaller
than the number of the ink cartridges 30 attachable to
the cartridge attaching unit 110. Consequently, degree
of freedom in designing the protrusions 121 to be provid-
ed at the cover 108 can be improved. Incidentally, in the
depicted embodiment, five protrusions 121 including the
intermediate three protrusions are provided. However,
the leftmost and rightmost protrusions can be dispensed
with, thereby improving the degree of freedom.

[0115] Further, the cover 108 is provided with the abut-
ment portion 126 configured to abut on the lower portion
41L of the rear surface 41 of the ink cartridge 30 to move
the ink cartridge 30 having the second posture in the
insertion direction 51 to the position where the protru-
sions 121 can abut on the manipulation portion 90 during
the process of pivot movement of the cover 108 from the
open posture toward the closed posture. With this struc-
ture, a constant pivot position of the cover 108 at the time
of abutment of the protrusion 121 onto the manipulation
portion 90 can be obtained. Consequently, stabilized
abutment condition between the manipulation portion 90
and the protrusion 121 can be obtained.

[0116] The cover 108 can be locked to the casing 14
at the closed posture to prevent pivotal movement of the
cover 108 toward the open posture. Further, the cover
108 cannot be locked to the casing 14 in spite of the
pivotal movement of the cover 108 toward the closed
posture until the locking surface 151 is moved past the
locking portion 145 in the above-described first direction
(i.e., the insertion direction 51) to reach the stroke end
position of the locking surface 151 by abutment of the
protrusion 121 and the manipulation portion 90. Thus,
the cover 108 cannot be locked to the casing 14 even if
the ink cartridge 30 is pushed in the insertion direction
51 until the locking surface 151 reaches the stroke end
position. Consequently, the user can recognize that the
ink cartridge 30 is not in the first posture.

[Modification]

[0117] In the above-described embodiment, the ma-
nipulation surface 92 and the locking surface 151 are
provided at the upper surface 39 of the rear cover 31.
However, the manipulation surface 92 and the locking
surface 151 can be provided at the side surface 37 or 38
orthe lower surface 42 of the rear cover 31. Alternatively,
the manipulation surface 92 and the locking surface 151
can be provided at any one of the upper surface 141,
lower surface 142 and side surfaces 143 and 144 of the
front cover 32.

[0118] Further, in the above-described embodiment, a
plurality of ink cartridges 30 can be attached to the car-
tridge attaching unit 110. However, the number of the ink
cartridge attached to the cartridge attaching unit 110 is
not limited. A single ink cartridge may be attached to the
cartridge attaching unit 110.
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[0119] Further, in the above-described embodiment,
the coil spring 78 adapted to urge the ink cartridge 30 in
the removal direction 52 is provided in the ink cartridge
30. However, an urging member instead of the coil spring
78 can be provided in the ink cartridge 30 at a position
different from the position of the coil spring 78. Alterna-
tively, an urging member can be provided at the cartridge
attaching unit 110. For example, a slider and a spring for
urging the slider in the removal direction 52 are provided
at the guide groove 109 of the cartridge attaching unit
110. In the latter case, one of the first protruding portion
85 and the second protruding portion 86 of the ink car-
tridge 30 inserted into the cartridge attaching unit 110 is
contacted with and pressed by the slider in the insertion
direction 51 to urge the ink cartridge 30 in the removal
direction 52.

[0120] Althoughink hasbeendescribedasanexample
of a liquid in the embodiment described above, a pre-
processing liquid may be retained in the liquid cartridge
instead of the ink. The preprocessing liquid is adapted
to be expelled to a recoding sheet before an ink is ex-
pelled. Alternatively, water for cleaning the recording
head 21 may be retained in the liquid cartridge.

Claims

1. Aliquid supply apparatus (100) to which a liquid car-
tridge (30) is attachable by an insertion of the liquid
cartridge (30) in a first direction (51, 57) against a
biasing force directed in a second direction (52, 58)
opposite to the first direction (51, 57), the liquid car-
tridge (30) including:

a liquid retaining chamber (36);

a front surface (140) which faces in the first di-
rection (51) in a state of the insertion;

arear surface (41) disposed opposite to the front
surface (140), the liquid retaining chamber (36)
being interposed between the rear surface (41)
and the front surface (140);

a side surface (39, 141) extending between the
front surface (140) and the rear surface (41);

a liquid supply portion (34) provided at the front
surface (140);

alocking surface (151) provided at the side sur-
face (39, 141);

a recess (95) opening in the second direction
(52, 58); and

a first portion (90) accessible from an outside of
the liquid cartridge (30) in the first direction (51,
57),

the liquid supply apparatus (100) comprising an at-
taching portion (110) having an opening (112)
through which the liquid cartridge (30) is inserted into
the attaching portion (110), the attaching portion
comprising:
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a liquid supply tube (102) configured to be in-
serted into the liquid supply portion (34);
alocking portion (145) configured to be abutted
on the locking surface (151); and

a cover (108) pivotally movable between an
open posture opening the opening (112) and a
closed posture closing the opening (112), the
cover (108) having a second portion (117) and
a protrusion (121) protruding from the second
portion (117),

wherein the liquid cartridge (30) is pivotally movable
in the attaching portion (110) between a first posture
and a second posture in a state where the liquid sup-
ply tube (102) is inserted into the liquid supply portion
(34), the locking surface (151) of the liquid cartridge
(30) in the first posture being in confrontation with
and capable of abutting on the locking portion (145)
in the first direction (51, 57) and the second direction
(52, 58), the locking surface (151) of the liquid car-
tridge (30) in the second posture being not in con-
frontation with the locking portion (145) in the first
direction (51, 57) and the second direction (52, 58),
the liquid cartridge (30) in the first posture being
brought into a locked state where the liquid cartridge
(30) is locked relative to the attaching portion (110)
by abutment of the locking surface (151) with the
locking portion (145) in the second direction (52, 58)
against the biasing force,

wherein the protrusion (121) of the cover (108) in the
closed posture is accommodated in the recess (95)
of the liquid cartridge (30) in the locked state and
prevents the liquid cartridge (30) in the locked state
from moving toward the second posture,

wherein, in a state where the liquid cartridge (30) is
in the second posture in the attaching portion (110)
andina process of the pivotal movement of the cover
(108) from the open posture toward the closed pos-
ture, the protrusion (121) of the cover (108) abuts on
the first portion (90) to move the liquid cartridge (30)
in the first direction (51, 57) until the locking surface
(151) is positioned further in the first direction (51,
57) relative to the locking portion (145) while the cov-
er (108) holds the liquid cartridge (30) to prevent the
liquid cartridge (30) from changing its posture to the
first posture, and

wherein the following relationship in lengths is pro-
vided such that

L3> L4, and L3 =L1 - L2 in which

L1 : a distance between a rear end of the first
portion (90) and the second portion (117) in the
first direction (51, 57) in a state where the pro-
trusion (121) is in abutment with the first portion
(90) and the locking surface (151) is positioned
at a stroke end position, the locking surface
(151) moving past the locking portion (145) in
the first direction (51, 57) to reach the stroke end
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position of the locking surface (151) during the
pivotal movement of the cover (108) from the
open posture toward the closed posture;

L2: adistance between the locking surface (151)
and a front end of the locking portion (145) in
the first direction in the state where the protru-
sion (121) is in abutment with the first portion
(90) and the locking surface (151) is positioned
at the stroke end position; and

L4: a distance between the rear end of the first
portion (90) and the second portion (117) in the
firstdirection (51) in a state where the protrusion
(121) of the cover (108) in the closed posture is
accommodated in the recess (95) of the liquid
cartridge (30) in the locked state.

The liquid supply apparatus (100) according to claim
1, wherein the protrusion (121) has an tip end (122)
on which an engagement portion (123) is provided,
the tip end (122) being configured to abut on the first
portion (90), the engagement portion (123) being
configured to engage the first portion (90), the first
portion (90) in abutment with the tip end (122) being
in engagement with the engagement portion (123),
the engagement portion (123) in engagement with
the first portion (90) preventing the liquid cartridge
(30) from changing its posture toward the first pos-
ture.

The liquid supply apparatus (100) according to claim
2, wherein the engagement portion (123) has aguide
surface (124) configured to guide the first portion
(90), the guide surface (124) of the engagement por-
tion (123) in abutment with the first portion (90) guid-
ing the first portion (90) such that the liquid cartridge
(30) changes its posture toward the second posture.

The liquid supply apparatus (100) according to any
one of claims 1 through 3, wherein the side surface
(39, 141) of the liquid cartridge (30) is provided with
a manipulation surface (92) and a sub-side surface
(91), the manipulation surface (92) disposed at a po-
sition closer to the rear surface (41) than the locking
surface (151) to the rear surface (41), the sub-side
surface (91) overlapping with the manipulation sur-
face (92) when viewed in a direction perpendicular
to the side surface (39, 141), the recess (95) being
defined between the manipulation surface (92) and
the sub-side surface (91).

The liquid supply apparatus (100) according to claim
4, the liquid cartridge (30) is provided with a rib (94)
extending from the sub-side surface (91) to a back
surface (99) of the manipulation surface (92) in the
recess (95).

The liquid supply apparatus (100) according to claim
5, wherein a plurality of cartridges (30) are attachable
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to the attaching portion (110), the plurality of liquid
cartridges (30) attached to the attaching portion
(110) being arrayed in a direction perpendicular to
the first direction (51, 57), the protrusion (121) being
accommodated between the neighboring ribs (94)
of the neighboring liquid cartridges that are in the
locked state.

The liquid supply apparatus (100) according to any
one of claims 1 through 6, wherein the cover (108)
includes an abutment portion (126) configured to,
during the pivotal movement of the cover (108) from
the open posture toward the closed posture, abut on
the rear surface (41) of the liquid cartridge (30) to
move the liquid cartridge (30) in the second posture
in the first direction (51, 57) until the liquid cartridge
(30) reaches a position where the first portion (90)
is capable of abutting on the protrusion (121).

The liquid supply apparatus (100) according to any
one of claims 1 through 7, wherein the cover (108)
in the closed posture is locked and prevented from
pivotally moving toward the open posture, and
wherein, in a state where the protrusion (121) is in
abutment with the first portion (90) and the locking
surface (151) is positioned at the stroke end position,
the locking of the cover (108) is prevented.

The liquid supply apparatus (100) according to any
one of claims 1 through 8, wherein the first direction
(51, 57) is a horizontal direction,

wherein the side surface (39, 141) is an upper sur-
face, which faces upward, of the liquid cartridge (30)
inserted in the attaching portion (110),

wherein the locking surface (151) of the liquid car-
tridge (30) in the second posture is positioned below
the locking portion (145) and the first portion (90) of
the liquid cartridge (30) in the second posture is po-
sitioned above the recess (95), and

wherein the attaching portion further comprises a
pivot axis (115) about which the cover (108) is piv-
otally movable, the pivot axis (115) extending in the
horizontal direction and is positioned below the pro-
trusion (121) of the cover (108) in the closed posture.
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