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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Japanese Pat-
ent Application No. 2012-191331 filed on August 31,
2012. The entire disclosure of Japanese Patent Applica-
tion No. 2012-191331 is hereby incorporated herein by
reference.

BACKGROUND

Technical Field

[0002] The present invention relates to a method for
manufacturing a cartridge, an filling kit, an filling device,
and a cartridge.

Related Art

[0003] Conventionally, a technique which uses an ink
cartridge (simply referred to as a "cartridge") for contain-
ing ink has been known as a technique which supplies
ink to a printer as an example of a printing device (for
example, Japanese Unexamined Patent Application
Publication No. 2010-5957). Such a cartridge is manu-
factured by filling ink into a printing material containing
chamber for containing ink. The above mentioned pub-
lication also discloses a technique in which a cartridge
is reused by filling ink into a used cartridge again so as
to achieve the effective use of resources.

SUMMARY

[0004] As a cartridge for containing ink, various kinds
of cartridges have been developed. For example, a type
of cartridge has a printing material containing chamber
and two printing material supply sections. This type of
cartridge is often used together with another type of car-
tridge in which only one printing material supply section
is provided. For example, a printing device is generally
known, which is configured to mount a cartridge of a small
volume in which only one printing material supply section
is provided and a cartridge of a large volume in which
two printing material supply sections are provided. In
such a case, sometimes, the cartridge of a large volume
has a larger volume of the inside of the containing cham-
ber or has a more complicated configuration of the inside
of the containing chamber compared to the cartridge of
a small volume. Therefore, there is fear that that ink can-
not be filled efficiently. For example, there is fear that ink
cannot be contained efficiently in each region inside the
printing material containing chamber when ink is filled.
In addition, for example, there are cases where ink cannot
be filled from a desired section.
[0005] As described above, the need in a cartridge is
not limited to a cartridge for containing ink, but is common
to a cartridge for containing another printing material or

a printing material other than liquid. Also, in such a car-
tridge, reductions in size, reduction in cost, reduction in
the use of resources, facilitation of manufacturing, im-
provements in usability, and the like have been desired.
[0006] The present invention has been made in order
to at least partly solve the problems described above and
can be achieved as the following aspects.
[0007] (1) According to an aspect of the present inven-
tion, there is proposed a method for manufacturing a car-
tridge which contains a printing material to be supplied
to a printing device, the method including a step (a) of
preparing a cartridge which has a printing material con-
taining chamber for containing the printing material, and
first and second printing material supply sections which
supply the printing material contained in the printing ma-
terial containing chamber to the printing device, the print-
ing material containing chamber including a main con-
taining chamber, a sub containing chamber which
branches the printing material contained in the main con-
taining chamber so as to the printing material flows into
the first and second printing material supply sections, a
first port through which the printing material contained in
the main containing chamber flows into the sub contain-
ing chamber, a second port through which the printing
material contained in the sub containing chamber flows
into the first printing material supply section, and a third
port through which the printing material contained in the
sub containing chamber flows into the second printing
material supply section, the sub containing chamber in-
cluding a first sub containing chamber in which the first
port is provided, a second sub containing chamber in
which the second port is provided, and a third sub con-
taining chamber in which the third port is provided, and
the cartridge further including a first film member which
is provided on a +Y axial direction side of the cartridge
and forms side surfaces on the +Y axial direction side of
the main containing chamber, the first sub containing
chamber, and the second sub containing chamber, re-
spectively, a second film member which is provided on
a -Y axial direction side of the cartridge and forms side
surfaces on the -Y axial direction side of the first sub
containing chamber and the third sub containing cham-
ber, respectively, and a lid member which is provided to
cover the second film member, a step (b) of exposing at
least a portion of the second film member, a step (c) of
filling the printing material from the sub containing cham-
ber by creating a hole in the second film member so as
to cause the printing material to be contained in the print-
ing material containing chamber after the step (b), and a
step (d) closing the hole after the step (c).
[0008] Here, the first film member forms a side surface
of the main containing chamber in addition to a side sur-
face of the sub containing chamber. Therefore, in a case
where a hole is created in the first film member to fill the
printing material from the sub containing chamber, there
is fear that a hole will be created inadvertently in a portion
of the first film member which forms a side surface of the
main containing chamber. According to the manufactur-
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ing method of the aspect, however, it is possible to pre-
vent a hole from being created inadvertently in the first
film member which is positioned on the opposite side of
the second film member by creating a hole in the second
film member and filling the printing material from the sub
containing chamber when filling the printing material. As
a result, it is possible to create a hole securely in the
second film member, and it is thus possible to prevent a
hole from being created inadvertently in a surface which
forms the main containing chamber.
[0009] (2) In the method for manufacturing a cartridge
of the aspect described above, in the cartridge prepared
in the step (a), a flow path length from the first port to the
third sub containing chamber may be longer than a flow
path length from the first port to the second sub containing
chamber, and a portion into which the printing material
is filled in the step (c) may be located inside the third sub
containing chamber.
[0010] According to the manufacturing method of this
aspect, since the printing material is filled from the third
sub containing chamber which has a long flow path length
to the first port, the printing material can be filled efficiently
into the third sub containing chamber which has a long
flow path length and is hard to contain the printing ma-
terial.
[0011] (3) In the method for manufacturing a cartridge
of the aspect described above, a portion into which the
printing material is filled in the step (c) may be located
inside the first sub containing chamber.
[0012] According to the manufacturing method of this
aspect, the printing material is filled from the first sub
containing chamber. Thus, the printing material is
branched from the first sub containing chamber, and the
printing material can be filled in both of the second sub
containing chamber and the third sub containing cham-
ber at substantially the same time.
[0013] (4) In the method for manufacturing a cartridge
of the aspect described above, the step (b) may include
a step of attaching an elastic member to an exposed por-
tion of the second film member, the hole in the second
film member in the step (c) may be formed by piercing
the elastic member and the exposed portion with an filling
tool for filling the printing material into the printing material
containing chamber, and the step (d) may be a step of
extracting the filling tool from the elastic member and the
exposed portion.
[0014] According to the manufacturing method of this
aspect, the hole in the elastic member closes after ex-
tracting the filling tool. As a result, the hole formed in the
second film member can be closed by the operation of
extracting the filling tool. Therefore, the steps of the man-
ufacturing method can be simplified compared to adding
a step of closing the hole formed in the second film mem-
ber after extracting the filling tool. Here, as for the elastic
member, a solid member which has elasticity by being
formed with rubber or the like can be used.
[0015] (5) The method for manufacturing a cartridge
of the aspect described above may further include a step

(e) of closing a first opening end which is located in an
end portion of the first printing material supply section
and a second opening end which is located in an end
portion of the second printing material supply section be-
fore filling the printing material in the step (c).
[0016] According to the manufacturing method of this
aspect, it is possible to prevent the printing material from
leaking to the outside through the first and second open-
ing ends when filling the printing material.
[0017] (6) In the method for manufacturing a cartridge
of the aspect described above, the cartridge prepared in
the step (a) may further include a first communicating
path which connects the inside and the outside of the
first printing material supply section, and a second com-
municating path which connects the inside and the out-
side of the second printing material supply section. One
end side of the first communicating path may be a first
inner path which is provided inside the first printing ma-
terial supply section, and one end side of the second
communicating path may be a second inner path which
is provided inside the second printing material supply
section. The method may further include a step (f) of clos-
ing the first and second inner paths before filling the print-
ing material in the step (c).
[0018] According to the manufacturing method of this
aspect, it is possible to prevent the printing material from
leaking to the outside through the first and second inner
paths when filling the printing material.
[0019] (7) The method for manufacturing a cartridge
of the aspect described above may further include a step
(g) of aspirating the printing material contained in the
printing material containing chamber to the outside
through the first and second printing material supply sec-
tions after the step (c).
[0020] According to the manufacturing method of this
aspect, it is possible to contain the printing material inside
the printing material supply section as well.
[0021] According to another aspect of the present in-
vention, there is provided an filling kit or an filling device
used for the method for manufacturing a cartridge of the
aspect described above. The filling kit or the filling device
has an filling unit which can fill the printing material into
the printing material containing chamber from the out-
side.
[0022] Also, the filling kit or the filling device of the as-
pect described above may have an elastic member to be
attached to the second film member.
[0023] Also, the filling kit or the filling device of the as-
pect described above may have an opening closing unit
for closing a first opening end which is located in an end
portion of the first printing material supply section and a
second opening end which is located in an end portion
of the second printing material supply section.
[0024] Also, the filling kit or the filling device of the as-
pect described above may have an inner path closing
unit for closing a first inner path which is provided inside
the first printing material supply section so as to connect
the inside and the outside of the first printing material
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supply section and a second inner path which is provided
inside the second printing material supply section so as
to connect the inside and the outside of the second print-
ing material supply section.
[0025] Also, the filling kit or the filling device of the as-
pect described above may have an aspirating unit for
aspirating the printing material from the first and second
printing material supply sections to the outside, respec-
tively.
[0026] According to the filling kit or the filling device of
the aspect described above, the printing material can be
contained in the cartridge easily.
[0027] The plurality of constituent elements of each of
the aspects of the present invention described above are
not all essential and it is possible to appropriately perform
modification, deletion, replacement with other new con-
stituent elements, and deletion of a portion of limited con-
tent with regard to a portion of the plurality of constituent
elements in order to solve a portion or all of the problems
described above or to achieve a portion or all of the effects
which are described in the specifications. In addition, an
aspect which is independent of the present invention is
possible by combining a portion or all of one technical
aspect described above with a portion or all of the tech-
nical characteristics which are included in the other em-
bodiments of the present invention described above in
order to solve a portion or all of the problems described
above or to achieve a portion or all of the effects which
are described in the specifications.
[0028] For example, it is possible for one aspect of the
present invention to be implemented as a method which
includes one or more of the steps (a) - (d). That is, the
manufacturing method may or may not have the step (a).
In addition, the manufacturing method may or may not
have the step (b). In addition, the manufacturing method
may or may not have the step (c). In addition, the man-
ufacturing method may or may not have the step (d). It
is possible to implement such a manufacturing method,
for example, as a method for manufacturing a cartridge,
and also as a method other than a method for manufac-
turing a cartridge. According to such an aspect, it is pos-
sible to solve at least one of the various problems such
as reductions in size, reduction in cost, reduction in the
use of resources, facilitation of manufacturing, and im-
provements in usability of the article. It is possible for a
portion, all or any of the technical characteristics of each
of the aspects of the method for manufacturing a cartridge
described above to be applied in such a method.
[0029] It is possible for the present invention to be im-
plemented as various aspects other than the method for
manufacturing a cartridge, the filling kit, the filling device,
and the cartridge. For example, it is possible for the in-
vention to be implemented as aspects such as a method
for filling a printing material, a method for manufacturing
an filling kit or an filling device, a printing material system
which is provided with a cartridge and a printing device,
a printing material supply unit which is provided with a
tube for supplying liquid (printing material) to a cartridge

and a printing device, and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Referring now to the attached drawings which
form a part of this original disclosure:
[0031] FIG. 1 is a perspective diagram illustrating a
configuration of a printing material supply system 10.
[0032] FIG. 2 is a perspective diagram illustrating a
holder where a cartridge is mounted.
[0033] FIG. 3 is a perspective diagram illustrating a
holder where a cartridge is mounted.
[0034] FIG. 4 is an upper surface diagram illustrating
a holder where a cartridge is mounted.
[0035] FIG. 5 is a cross-sectional diagram cut along
an arrow F5 - F5 in FIG. 4.
[0036] FIG. 6 is an upper surface diagram illustrating
a holder where a cartridge is mounted.
[0037] FIG. 7 is a perspective diagram illustrating a
configuration of a cartridge.
[0038] FIG. 8 is a perspective diagram illustrating a
configuration of a cartridge.
[0039] FIG. 9 is a bottom surface diagram illustrating
a configuration of a cartridge.
[0040] FIG. 10 is an upper surface diagram illustrating
a configuration of a cartridge.
[0041] FIG. 11 is a front surface diagram illustrating a
configuration of a cartridge.
[0042] FIG. 12 is a rear surface diagram illustrating a
configuration of a cartridge.
[0043] FIG. 13 is a left side surface diagram illustrating
a configuration of a cartridge.
[0044] FIG. 14 is a right side surface diagram illustrat-
ing a configuration of a cartridge.
[0045] FIG. 15 is an exploded perspective diagram il-
lustrating a configuration of a cartridge.
[0046] FIG. 16 is an exploded perspective diagram il-
lustrating a configuration of a cartridge.
[0047] FIG. 17 is a left side surface diagram illustrating
a configuration of a main body member of a cartridge.
[0048] FIG. 18 is a right side surface diagram illustrat-
ing a configuration of a main body member of a cartridge.
[0049] FIG. 19 is a cross-sectional diagram of F17-F17
in FIG. 17.
[0050] FIG. 20 is an explanatory diagram schematical-
ly illustrating a state of adjusting internal pressure of a
cartridge.
[0051] FIG. 21 is an explanatory diagram schematical-
ly illustrating a state of adjusting internal pressure of a
cartridge.
[0052] FIG. 22 is an explanatory diagram schematical-
ly illustrating a state of adjusting internal pressure of a
cartridge.
[0053] FIG. 23 is a first diagram for explaining an filling
kit (filling device).
[0054] FIG. 24 is a second diagram for explaining an
filling kit (filling device).
[0055] FIG. 25 is a third diagram for explaining an filling
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kit (filling device).
[0056] FIG. 26 is a diagram for explaining an ink filling
flow.
[0057] FIG. 27 illustrates a state of filling ink into a sub
containing chamber.
[0058] FIG. 28 is a diagram for explaining an ink filling
flow according to a second embodiment.
[0059] FIG. 29 illustrates a state of filling ink into a sub
containing chamber.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0060] Next, embodiments of the present invention will
be explained in the following order: A, B. Embodiments;
and C. Modified Example.

A. First Embodiment:

A-1. Overall Configuration of Printing Material Supply 
System:

[0061] FIG. 1 is a perspective diagram illustrating a
configuration of a printing material supply system 10. X,
Y, and Z axes are drawn to be orthogonal to each other
in FIG. 1. The X, Y, and Z axes in FIG. 1 correspond to
the X, Y, and Z axes in the other diagrams. In the present
embodiment, the Z axial direction is the vertical direction.
[0062] The printing material supply system 10 is pro-
vided with a cartridge 20 and a printer (a printing device)
50. In the printing material supply system 10, the cartridge
20 is mounted to a holder (a cartridge mounting section)
60 of the printer 50, the cartridge 20 supplies ink (a print-
ing material) to the printer 50, and printing is executed
using the ink.
[0063] The cartridge 20 of the printing material supply
system 10 is a device which has a function of containing
ink and is also called an ink cartridge. The cartridge 20
is configured to be able to be attached and detached by
the user with regard to the holder 60 of the printer 50.
The ink in the cartridge 20 is supplied to a head 540 of
the printer 50 from a printing material supply section de-
scribed later which is provided in the cartridge 20 via a
printing material supply pipe described later which is pro-
vided in the holder 60. Detailed configurations of the car-
tridge 20 and the holder 60 will be described later.
[0064] In the present embodiment, the holder 60 in the
printer 50 is configured so that it is possible for three of
the cartridges 20 to be mounted. The number of the car-
tridges 20 which are mounted in the holder 60 is not lim-
ited to three, it is possible to arbitrarily change the
number, and there may be three or less or there may be
three or more.
[0065] In the present embodiment, the ink in the car-
tridge 20 is black ink. In other embodiments, the ink in
the cartridge 20 may be inks of various colors other than
black such as yellow, magenta, light magenta, cyan, or
light cyan, or ink where a special glossy color (metallic

gloss, white pearl, or the like) is added to these colors.
In other embodiments, each of the inks for the plurality
of cartridges 20 which are mounted in the holder 60 may
each be different types.
[0066] The printer 50 of the printing material supply
system 10 is an ink jet printer which is a device for printing
using ink. In addition to the holder 60 which holds the
cartridge 20, the printer 50 is provided with a control sec-
tion 510, a carriage 520, and the head 540. The printer
50 has a configuration where the ink is supplied from the
cartridge 20 which is mounted in the holder 60 to the
head 540. Information such as text, a diagram, or an im-
age is printed onto a printing medium 90 such as paper
or a label by the ink being discharged from the head 540
with regard to the printing medium 90.
[0067] The control section 510 of the printer 50 controls
each section of the printer 50. The carriage 520 of the
printer 50 is configured to be able to relatively move the
head 540 with regard to the printing medium 90. The
head 540 of the printer 50 receives supply of the ink from
the cartridge 20 which is mounted in the holder 60 and
discharges the ink to the printing medium 90. The control
section 510 and the carriage 520 are electrically connect-
ed via a flexible cable 517 and the head 540 executes
discharge of the ink based on a control signal from the
control section 510.
[0068] In the present embodiment, the holder 60 is pro-
vided in the carriage 520 and the cartridge 20 is mounted
above the carriage 520. Such a printer is referred to as
an on-carriage printer. In other embodiments, the holder
60 may be provided in a portion which is different to the
carriage 520 and the ink may be supplied from the car-
tridge 20 to the head 540 above the carriage 520 via a
flexible tube. Such a type of printer is referred to as an
off-carriage type.
[0069] In the present embodiment, the printer 50 is pro-
vided with a main scanning and feeding mechanism and
a sub scanning and feeding mechanism for realizing
printing with regard to the printing medium 90 by relatively
moving the carriage 520 and the printing medium 90. The
main scanning and feeding mechanism of the printer 50
is provided with a carriage motor 522 and a driving belt
524, and the carriage 520 is moved so as to reciprocate
in the main scanning direction by motive force from the
carriage motor 522 being transferred to the carriage 520
via the driving belt 524. The sub scanning and feeding
mechanism of the printer 50 is provided with a transport
motor 532 and a platen 534, and the printing medium 90
is transported in the sub scanning direction which is or-
thogonal to the main scanning direction by motive force
from the transport motor 532 being transferred to the plat-
en 534. The carriage motor 522 of the main scanning
and feeding mechanism and the transport motor 532 of
the sub scanning and feeding mechanism are operated
based on control signals from the control section 510.
[0070] In the present embodiment, in the usage state
of the printing material supply system 10, an axis along
the sub scanning direction where the printing medium 90
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is transported is set as the X axis, an axis along the main
scanning direction where the carriage 520 is moved so
as to reciprocate is set as the Y axis, and an axis along
the direction of gravity is set as the Z axis. The X axis,
the Y axis, and the Z axis are orthogonal to each other.
Here, the usage state of the printing material supply sys-
tem 10 is a state of the printing material supply system
10 which is arranged on a horizontal surface, and in the
present embodiment, the horizontal surface is a surface
which is parallel to the X axis and the Y axis.
[0071] In the present embodiment, the +X axial direc-
tion is toward the sub scanning direction and the opposite
is the -X axial direction, and the +Z axial direction is from
below to above in the direction of gravity and the opposite
is the -Z axial direction. In the present embodiment, the
+X axial direction side is the front surface of the printing
material supply system 10. In the present embodiment,
the +Y axial direction is toward the left side surface from
the right side surface of the printing material supply sys-
tem 10 and the opposite is the -Y axial direction. In the
present embodiment, the alignment direction of the plu-
rality of cartridges 20 which are mounted in the holder
60 is a direction along the Y axis.
[0072] A detection section 57 is provided in a position
other than a printing region of the printer 50 to optically
detect the remaining amount of ink in the cartridge 20. A
light emitting section and a light receiving section are
provided inside the detection section 57. When the car-
tridge 20 passes above the detection section 57 in ac-
cordance with movement of a carriage 520, a control sec-
tion 510 causes the light emitting section of the detection
section 57 to emit light, and the presence or absence of
ink in the cartridge 20 is detected based on whether the
light receiving section of the detection section 57 receives
the light. Here, "the absence of ink" includes a state
where only little ink remains.

A-2. Configuration where Cartridge is mounted in Holder:

[0073] FIG. 2 and FIG. 3 are perspective diagrams il-
lustrating the holder 60 where the cartridge 20 is mount-
ed. FIG. 4 is an upper surface diagram illustrating the
holder 60 where the cartridge 20 is mounted. FIG. 5 is a
cross-sectional diagram illustrating the holder 60, where
the cartridge 20 is mounted, cut along an arrow F5 - F5
in FIG. 4. FIG. 6 is an upper surface diagram illustrating
the holder 60 where a different cartridge 20S is mounted.
A state is illustrated in FIG. 2 to FIG. 5 where one of the
cartridges 20 is correctly mounted in a designed mount-
ing position in the holder 60. A state is illustrated in FIG.
6 where one of the cartridges 20S is correctly mounted
in a designed mounting position in the holder 60.
[0074] The holder 60 of the printer 50 has a wall section
601, a wall section 603, a wall section 604, a wall section
605, a wall section 606, and the five wall sections form
a cartridge mounting space 608 which is a space for re-
ceiving the cartridge 20. The wall section 601 defines the
-Z axial direction side of the cartridge mounting space

608. The wall section 603 defines the +X axial direction
side of the cartridge mounting space 608. The wall sec-
tion 604 defines the - X axial direction side of the cartridge
mounting space 608. The wall section 605 defines the
+Y axial direction side of the cartridge mounting space
608. The wall section 606 defines the -Y axial direction
side of the cartridge mounting space 608.
[0075] The printer 50 is provided with a plurality of ink
supply pipes (printing material supply pipes) 640 in the
cartridge mounting space 608 of the holder 60. The plu-
rality of ink supply pipes 640 are provided to extend to-
ward the +Z axial direction from the wall section 601.
[0076] A partition plate 607 is provided to extend be-
tween the two of the ink supply pipes 640 which are ad-
jacent to each other out of the plurality of ink supply pipes
640. In the present embodiment, in addition to between
the two of the ink supply pipes 640 which are adjacent
to each other, the partition plates 607 are provided at
both ends of the lineup of the plurality of ink supply pipes
640 (that is, the +Y axial direction side and the -Y axial
direction side). In the present embodiment, the partition
plate 607 is a member with a plate shape parallel to the
ZX plane which passes through the Z axis and the X axis.
In the present embodiment, the partition plate 607 ex-
tends from the wall section 601 in the +Z axial direction.
In the present embodiment, the partition plate 607 ex-
tends in the +Z axial direction side with respect to a tip
end section 642 of the ink supply pipe 640. In the present
embodiment, the length of the partition plate 607 along
the X axis is larger than the length of the ink supply pipe
640 along the X axis.
[0077] As shown in FIG. 4 and FIG. 6, the cartridge
mounting space 608 is divided into a plurality of slots SL
for each of the ink supply pipes 640 by the partition sec-
tions 607. In the present embodiment, as shown in FIG.
4, it is possible to mount one of the cartridges 20 in two
of the slots SL which are adjacent to each other. As shown
in FIG. 6, other than the cartridge 20, the holder 60 is
configured so that it is possible to mount the cartridge
20S where the width of the cartridge 20 in the Y axial
direction has been substantially halved, and it is possible
to mount one of the cartridges 20S in each of the slots
SL. As shown in FIG. 2 to FIG. 5, in addition to the ink
supply pipes 640, the printer 50 is provided with a terminal
platform 70, a lever 80, a terminal platform side fastening
section 810, a supply pipe side fastening section 620,
and engaging sections 662, 664, 665, 666, and 668 in
each of the slots SL in the holder 60.
[0078] As shown in FIG. 4 and FIG. 5, the cartridge 20
is provided with a circuit substrate 40, a substrate side
fastening section 210, supply section side fastening sec-
tions 220 and 230, two ink supply sections (printing ma-
terial supply sections) 280, an ink containing section (a
printing material containing section) 300 to match with
the two slots SL which are adjacent to each other in the
holder 60. Fig. 5 schematically illustrates the ink contain-
ing section 300. The details of the ink containing section
300 will be described later.
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[0079] In the present embodiment, an ink flow path 282
is formed to be linked in common with the ink containing
section 300 in each of the two ink supply sections 280 of
the cartridge 20 and it is possible for the ink to be supplied
from the ink containing section 300 to the outside of the
cartridge 20 via the ink flow path 282. In the present em-
bodiment, a leakage preventing member 284, which pre-
vents unintentional leakage of the ink from the ink flow
path 282, is provided at an exit port side of the ink flow
path 282 in each of the ink supply sections 280. The
leakage preventing member 284 shown in FIG. 5 is sim-
plified.
[0080] The ink supply pipe 640 of the printer 50 is con-
figured so that it is possible for ink to be supplied from
the ink containing section 300 of the cartridge 20 to the
head 540 by being connected to the ink supply section
280 of the cartridge 20. The ink supply pipe 640 has the
tip end section 642 which is connected to the cartridge
side. A base end section 645 of the ink supply pipe 640
is provided at the wall section 601 which is the bottom
surface of the holder 60. In the present embodiment, as
shown in FIG. 5, a central axis C of the ink supply pipe
640 is parallel to the Z axis and a direction, which is from
the base end section 645 of the ink supply pipe 640 to-
ward the tip end section 642 along the central axis C, is
the +Z axial direction.
[0081] In the present embodiment, a porous filter 644
which filters the ink from the cartridge 20 is provided in
the tip end section 642 of the ink supply pipe 640. As the
porous filter 644, for example, it is possible to use a stain-
less steel mesh, a stainless steel non-woven fabric, or
the like. In other embodiments, the porous filter may be
omitted from the tip end section 642 of the ink supply
pipe 640.
[0082] In the present embodiment, an elastic member
648, which prevents leakage of the ink from the ink supply
section 280 to the surroundings by tightly sealing the ink
supply section 280 of the carriage 20, is provided in the
surroundings of the ink supply pipe 640 as shown in FIG.
2 to FIG. 5. A pressing force Ps (FIG. 5) which includes
components in the +Z axial direction is imparted from the
elastic member 648 with regard to the ink supply section
280 in the cartridge 20 in a state of being mounted in the
holder 60.
[0083] As shown in FIG. 5, the terminal platform 70 of
the printer 50 is provided on the +X axial direction side
with respect to the ink supply pipe 640. Device side ter-
minals 730 are provided in the terminal platform 70 so
as to be able to be electrically connected to cartridge side
terminals 430 which are provided in the circuit substrate
40 of the cartridge 20. A pressing force Pt which includes
components in the +Z axial direction is imparted from the
terminal platform 70 with regard to the circuit substrate
40 in the cartridge 20 in a state of being mounted in the
holder 60.
[0084] The terminal platform side fastening section
810 in the printer 50 is provided in the wall section 603
of the holder 60 as a portion of the lever 80 and fastens

to the substrate side fastening section 210 at a first fas-
tening position 810L. The first fastening position 810L is
positioned on the +Z axial direction side and the +X axial
direction side with respect to a position where the circuit
substrate 40 and the terminal platform 70 come into con-
tact. The terminal platform side fastening section 810 lim-
its movement of the cartridge 20 in the +Z axial direction
by fastening to the substrate side fastening section 210.
[0085] The supply pipe side fastening section 620 in
the printer 50 is provided in the wall section 604 of the
holder 60 and is configured to be able to fasten to the
supply section side fastening sections 220 and 230 at a
second fastening position 620L. The second fastening
position 620L is positioned on the +Z axial direction side
and the -X axial direction side with respect to the ink
supply pipe 640. The supply pipe side fastening section
620 limits movement of the cartridge 20 in the +Z axial
direction by fastening to the supply section side fastening
sections 220 and 230.
[0086] Attaching and detaching of the cartridge 20 is
performed while the cartridge 20 is rotated along a plane
which is parallel to the Z axis and the X axis with the
vicinity of the supply section side fastening section 220
and the supply pipe side fastening section 620 as a ro-
tation pivot during attaching and detaching of the car-
tridge 20 with regard to the holder 60.
[0087] The lever 80 of the printer 50 has a rotation pivot
800c on the +Z axial direction side and the +X axial di-
rection side with respect to the first fastening position
810L where the terminal platform side fastening section
810 is fastened to the substrate side fastening section
210. Therefore, a rotation moment M is generated in a
direction shown in FIG. 5 in the lever 80 when the car-
tridge 20 attempts to move in the +Z axial direction. As
a result, it is possible to prevent unintentional releasing
of the fastening of the substrate side fastening section
210 due to the terminal platform side fastening section
810.
[0088] The lever 80 is configured such that fastening
and releasing of the fastening to the substrate side fas-
tening section 210 using the terminal platform side fas-
tening section 810 is possible due to the rotation of the
lever 80 which moves the terminal platform side fastening
section 810 from the first fastening location 810L in the
+X axial direction. In the present embodiment, an oper-
ation section 830, which is configured so that it is possible
to receive an operation force Pr toward the -X axial di-
rection due to the user, is formed in the lever 80 on the
+Z axial direction side and the +X axial direction side with
respect to the rotation pivot 800c. When the operation
force Pr is imparted to the operation section 830 by the
user, the fastening of the substrate side fastening section
210 using the terminal platform side fastening section
810 is released by the lever 80 being rotated so that the
terminal platform side fastening section 810 moves from
the first fastening location 810L in the +X axial direction.
Consequently, it is possible for the cartridge 20 to be
removed from the holder 60.
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[0089] As shown in FIG. 5, in a state where the car-
tridge 20 is mounted in the holder 60, the first fastening
position 810L is positioned on the -Z axial direction side
with respect to the second fastening position 620L with
a distance Dz. Therefore, the pressing forces Ps and Pt
from the holder 60 with regard to the cartridge 20 act in
a direction which strengthens the fastening of the sub-
strate side fastening section 210 and the terminal plat-
form side fastening section 810 (a direction which in-
cludes +X axial components and +Z axial components)
due to a relationship of balancing the moment with the
second fastening position 620L as the rotation pivot of
the cartridge 20. Consequently, it is possible to stably
maintain the cartridge 20 in the designed mounting po-
sition.
[0090] The engaging sections 662, 664, 665, 666, and
668 of the printer 50 engage with each section of the
cartridge 20. Consequently, it is possible to prevent po-
sitional deviation of the circuit substrate 40 with regard
to the holder 60 in the Y axial direction and it is possible
for the cartridge side terminals 430 to come into contact
with the device side terminals 730 in the correct position.

A-3. Detailed Configuration of Cartridge:

[0091] FIG. 7 and FIG. 8 are perspective diagrams il-
lustrating the configuration of the cartridge 20. FIG. 9 is
a bottom surface diagram illustrating the configuration of
the cartridge 20. FIG. 10 is an upper surface diagram
illustrating the configuration of the cartridge 20. FIG. 11
is a front surface diagram illustrating the configuration of
the cartridge 20. FIG. 12 is a rear surface diagram illus-
trating the configuration of the cartridge 20. FIG. 13 is a
left side surface diagram illustrating the configuration of
the cartridge 20. FIG. 14 is a right side surface diagram
illustrating the configuration of the cartridge 20. FIG. 15
and FIG. 16 are exploded perspective diagrams illustrat-
ing the configuration of the cartridge 20.
[0092] In the explanation of the cartridge 20, the X axis,
the Y axis, and the Z axis are axes on the cartridge with
regard to the cartridge 20 which is in the mounting state
of being mounted in the holder 60. In the present embod-
iment, the +X axial direction side is the front surface of
the cartridge 20 in the mounting state where the cartridge
20 is mounted in the holder 60. In the present embodi-
ment, a mounting direction SD when the cartridge 20 is
mounted in the holder 60 is the -Z axial direction.
[0093] In the explanation of the present embodiment,
a reference numeral "280" is used in cases where both
of the two ink supply sections 280 in the cartridge 20 are
being referred to, a reference numeral "280a" is used in
cases indicating the ink supply section on the +Y axial
direction side, and a reference numeral "280b" is used
in cases indicating the ink supply section on the -Y axial
direction side. Further, the two ink supply sections 280
have the same elements, respectively. Therefore, the
same reference numeral is used in cases where both of
the elements of the two ink supply sections 280 are being

referred to, "a" is used at the end of the reference numeral
in cases indicating the element of the ink supply section
280a on the +Y axial direction side, and "b" is used at
the end of the reference numeral in cases indicating the
element of the ink supply section 280b on the -Y axial
direction side.
[0094] A central axis Ca shown in FIG. 9 and FIG. 13
corresponds to the central axis C of the ink supply pipe
640 which is connected to the ink supply section 280a in
the mounting state where the cartridge 20 is mounted in
the holder 60, and in the present embodiment, is the cen-
tral axis of the ink supply section 280a. A plane CXa
shown in FIG. 9 to FIG. 12 is a plane which passes
through the central axis Ca and which is parallel to the
Z axis and the X axis. That is, the plane CXa is a plane
which passes through the center of the length along the
Y axis of the ink supply section 280a and is orthogonal
to the Y axis.
[0095] A central axis Cb shown in FIG. 9 and FIG. 14
corresponds to the central axis C of the ink supply pipe
640 which is connected to the ink supply section 280b,
and in the present embodiment, is the central axis of the
ink supply section 280b. A plane CXb shown in FIG. 9 to
FIG. 12 is a plane which passes through the central axis
Cb and which is parallel to the Z axis and the X axis. That
is, the plane CXb is a plane which passes through the
center of the length along the Y axis of the ink supply
section 280b and is orthogonal to the Y axis. In the ex-
planation of the present embodiment, a reference numer-
al "CX" is used in cases where both of the plane CXa
and the plane CXb are being referred to.
[0096] As shown in FIG. 7 to FIG. 14, the cartridge 20
is provided with an outer shell 200 with a cuboid as a
basis. The cartridge 20 has a first surface 201, a second
surface 202, a third surface 203, a fourth surface 204, a
fifth surface 205, and a sixth surface 206 as six wall sec-
tions which configure the outer shell 200. In the present
embodiment, the cartridge 20 has a seventh surface 207
and an eighth surface 208 along with the six of the first
surface 201 to the sixth surface 206. As shown in FIG.
15, the ink containing section (printing material contain-
ing chamber) 300 is formed at the inner side of the first
surface 201 to the eighth surface 208.
[0097] The first surface 201 to the eighth surface 208
are formed substantially as flat surfaces, it is not neces-
sary for the entire area of the surface to be completely
flat, and there may be bumps on a portion of the surface.
In the present embodiment, the first surface 201 to the
eighth surface 208 are the outer surfaces of an assembly
which is assembled from a plurality of members.
[0098] In the present embodiment, comparing the
length (length in the X axial direction), the width (length
in the Y axial direction), and the height (length in the Z
axial direction) of the cartridge 20 in terms of the size,
the length is larger than the height, and the height is larger
than the width. It is possible to arbitrarily change the size
relationship of the length, the width, and the height of the
cartridge 20. For example, the height may be larger than
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the length, and the length may be larger than the width.
Alternatively, the height, the length, and the width may
be the same.
[0099] The first surface 201 and the second surface
202 of the cartridge 20 are surfaces which are parallel to
the X axis and the Y axis and have a positional relation-
ship so as to oppose each other in the Z axial direction.
The first surface 201 is positioned on the -Z axial direction
side and the second surface 202 is positioned on the +Z
axial direction side. The first surface 201 and the second
surface 202 have a positional relationship so as to inter-
sect with the third surface 203, the fourth surface 204,
the fifth surface 205, and the sixth surface 206. Here, in
this specification, the "intersecting" of two surfaces
means any of a state where two surfaces intersect by
being linked to each other, a state where an extended
surface of one of the surfaces intersects with the other
surface, and a state where extended surfaces intersect
with each other. In the present embodiment, the first sur-
face 201 configures the bottom surface of the cartridge
20 and the second surface 202 configures the upper sur-
face of the cartridge 20 in the mounting state where the
cartridge 20 is mounted in the holder 60.
[0100] As shown in FIG. 7 and FIG. 9, the two ink supply
sections 280 are formed in the first surface 201. Each of
the two ink supply sections 280 protrudes from the first
surface 201 in the -Z axial direction. As shown in FIG. 7,
each of the two ink supply sections 280 has an opening
end 288 in an end portion (an end portion on the -Z axial
direction side). The opening end 288 has an opening 286
and a partition end section 287 which defines the opening
286. The opening 286 is formed in a surface which is
parallel to the X axis and the Y axis. In the explanation
of the present embodiment, a reference numeral "288"
is used in cases where both of the opening ends of the
ink supply sections 280 are being referred to, a reference
numeral "288a" is used in cases indicating the opening
end of the ink supply section 280a, and a reference nu-
meral "288b" is used in cases indicating the opening end
of the ink supply section 280b.
[0101] In the present embodiment, the opening ends
288 of the ink supply sections 280 are sealed by a sealing
member (not shown) such as a cap or a film during ship-
ping of the cartridge 20 from the factory. After this, the
sealing member (not shown) which seals the opening
end 288 is removed from the cartridge 20 during mount-
ing of the cartridge 20 with regard to the holder 60.
[0102] In the present embodiment, as shown in FIG.
9, the leakage preventing members 284 are provided in
an inner side in the +Z axial direction side from the open-
ing ends 288 at the inner side of the ink supply sections
280. In the present embodiment, as shown in FIG. 15,
the leakage preventing member 284 includes a porous
member 284f and a porous sheet member 284s made
of synthetic resin (for example, polyethylene terephtha-
late). In the explanation of the present embodiment, the
leakage preventing member "284" is used in cases where
the leakage preventing members of the ink supply sec-

tions 280 are being referred to, a reference numeral
"284a" is used in cases indicating the leakage preventing
member of the ink supply section 280a, and a reference
numeral "284b" is used in cases indicating the leakage
preventing member of the ink supply section 280b. The
sheet member 284s defines a flow path, through which
the ink flows toward the opening end 288 of the ink supply
section 280. With the flow direction of ink from the ink
containing section 300 to the opening end 288 as a ref-
erence, an upstream side portion of the ink supply section
280 which includes the sheet member 284s is filled with
ink. The sheet member 284s can form meniscus of ink.
The sheet member 284s serves as an ink exit (printing
material exit) through which the ink flows to the outside.
Therefore, the sheet member 284s is also referred to as
the printing material exit 284s.
[0103] As shown in FIG. 7, an end side of an opening
path is provided inside the ink supply section 280, and
the opening path connects the outside and the inside of
the ink supply section 280 (specifically, a downstream
side portion of the ink supply section 280 with respect to
the sheet member 284s). An inner path 33 is located in
the end side of the opening path, and the inner path 33
has a communicating port 32 formed in the end thereof.
[0104] In the present embodiment, the ink supply sec-
tions 280 of the cartridge 20 protrude in the -Z axial di-
rection with the central axis C of the ink supply pipe 640
in the holder 60 as the center, but in other embodiments,
the center of the ink supply section 280 may deviate from
the central axis C of the ink supply pipe 640. In the present
embodiment, the opening ends 288 of the ink supply sec-
tions 280 viewed from the -Z axial direction to the +Z axial
direction has line symmetrical contours with regard to
axes which are respectively parallel to the X axis and the
Y axis, but in other embodiments, there may be contours
which are not symmetrical. In the present embodiment,
the shape of the opening end 288 viewed from the Z axial
direction is a shape where the corners of a rectangle
have been rounded as shown in FIG. 9, but in other em-
bodiments, it may be a shape such as a circle, an ellipse,
an oval, a square, or a rectangle.
[0105] As shown in FIG. 7, FIG. 9, FIG. 13, and FIG.
14, a groove section 240 is provided between the two ink
supply sections 280 in the first surface 201 in a position
which corresponds to the partition plate 607 in the holder
60. As shown by the dashed line in FIG. 13 and FIG. 14,
the groove section 240 is provided to be concave closer
to the +Z axial direction side than the first surface 201
and is configured so that it is possible for insertion of the
partition plate 607 to be received in a state where the ink
supply sections 280 are connected to the ink supply pipe
640. The length of the groove section 240 along the X
axis is larger than the length of the partition plate 607
along the X axis. The length of the groove section 240
along the Y axis is larger than the length of the partition
plate 607 along the Y axis.
[0106] As shown in FIG. 7 and FIG. 9, an optical de-
tection element 270 is provided in the first surface 201
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in a position which cuts across the plane CXa. The de-
tection element 270 is a structure which is configured so
that it is possible to optically detect ink in the ink contain-
ing section 300 from the outside of the cartridge 20. As
shown in FIG. 15, in the present embodiment, the detec-
tion element 270 includes a prism 275 which is arranged
to be able to come into contact with the ink which is con-
tained in the ink containing section 300.
[0107] The third surface 203 and the fourth surface 204
of the cartridge 20 are surfaces which are parallel to the
Y axis and the Z axis and have a positional relationship
so as to oppose each other in the X axial direction. The
third surface 203 is positioned on the +X axial direction
side and the fourth surface 204 is positioned on the -X
axial direction side. The third surface 203 and the fourth
surface 204 have a positional relationship so as to inter-
sect with the first surface 201, the second surface 202,
the fifth surface 205, and the sixth surface 206. In the
present embodiment, the third surface 203 configures
the front surface of the cartridge 20 and the fourth surface
204 configures the rear surface of the cartridge 20 in the
mounting state where the cartridge 20 is mounted in the
holder 60.
[0108] As shown in FIG. 7 and FIG. 11, the substrate
side fastening section 210 is formed in the third surface
203 in a position which cuts across the plane CXa. The
substrate side fastening section 210 is provided closer
to the +Z axial direction side and the +X axial direction
side than the ink supply section 280 and the circuit sub-
strate 40. The substrate side fastening section 210 has
a fastening surface 211 which faces the +Z axial direction
and is configured to be able to limit movement of the
cartridge 20 in the +Z axial direction by the terminal plat-
form side fastening section 810 which is positioned at
the first fastening location 810L being fastened to the
fastening surface 211 due to the rotation of the lever 80.
[0109] In the present embodiment, the substrate side
fastening section 210 has a fastening surface 212 which
faces the +X axial direction in addition to the fastening
surface 211 which faces the +Z axial direction and is
configured to be able to limit the movement of the car-
tridge 20 in the +Z axial direction and the +X axial direc-
tion by the terminal platform side fastening section 810
which is positioned at the first fastening position 810L
being fastened to the fastening surface 211 and the fas-
tening surface 212 due to the rotation of the lever 80.
Consequently, it is possible to maintain the cartridge 20
in the designed mounting position in a more stable state.
[0110] In the present embodiment, the substrate side
fastening section 210 is a convex section which protrudes
from the third surface 203 in the +X axial direction. Con-
sequently, it is possible to easily form the substrate side
fastening section 210 in the third surface 203. In addition,
it is possible for the user to easily identify the substrate
side fastening section 210 during mounting of the car-
tridge 20.
[0111] In the present embodiment, the substrate side
fastening section 210 is provided closer to an edge 203

mz on the -Z axial direction side in the third surface 203
than an edge 203 pz on the +Z axial direction side in the
third surface 203. In the present embodiment, due to the
-Z axial direction side of the substrate side fastening sec-
tion 210 being adjacent to the edge 203 mz on the -Z
axial direction side of the third surface 203, there is an
adjacent positional relationship even with regard to the
circuit substrate 40 which is provided in the eighth sur-
face. In other embodiments, the substrate side fastening
section 210 may be separated from the edge 203 mz on
the -Z axial direction side of the third surface 203 and
may be closer to the edge 203 pz on the +Z axial direction
side of the third surface 203.
[0112] In the present embodiment, the substrate side
fastening section 210 has a part 215, a part 217, and a
part 219 as shown in FIG. 7 and FIG. 11. The part 215
is formed in a shape which is linked to the -Z axial direc-
tion side of the part 217 and rises toward the part 217
from the third surface 203 and toward the +X axial direc-
tion side while heading toward the +Z axial direction. The
part 217 is formed in a convex shape which interests with
the plane CXa and which rises towards the +X axial di-
rection from the third surface. The part 219 is formed in
a convex shape which is linked to the +Z axial direction
side of the part 217 and rises toward the +X axial direction
side from the third surface 203. In the present embodi-
ment, the substrate side fastening section 210 is a convex
section in the shape of a letter L which protrudes from
the third surface 203 with an L shape where the two sides
are respectively parallel to the Y axis and the Z axis, the
part 217 configures a part which is parallel to the Y axis
of the convex section with the L shape, and the part 219
configures a part which is parallel to the Z axis of the
convex section with the L shape.
[0113] In the present embodiment, the fastening sur-
face 211 of the substrate side fastening section 210 is
formed as a plane which faces the +Z axial direction in
the part 217. That is, the fastening surface 211 is a plane
which is parallel to the X axis and the Y axis. In the present
embodiment, the fastening surface 212 of the substrate
side fastening section 210 is formed as a plane which
faces the +X axial direction in the part 217. That is, the
fastening surface 212 is a plane which is parallel to the
Y axis and the Z axis.
[0114] In the present embodiment, since the substrate
side fastening section 210 has the part 215 adjacent in
the -Z axial direction side of the part 217 where the fas-
tening surface 211 is formed, it is possible to smoothly
lead the terminal platform side fastening section 810 in
the holder 60 toward the fastening surface 211 of the
substrate side fastening section 210 when the cartridge
20 is mounted in the holder 60.
[0115] In the present embodiment, since the substrate
side fastening section 210 has the part 219 adjacent in
the +Z axial direction side of the part 217 where the fas-
tening surface 211 is formed, it is possible to prevent the
lever 80 from riding up on top of the +Z axial direction
side of the fastening surface 211 when the cartridge 20
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is mounted in the holder 60.
[0116] In the present embodiment, a protruding section
260 is formed in the third surface 203. The protruding
section 260 is formed in a shape where the second sur-
face 202 extends in the +X axial direction and protrudes
from the third surface 203 in the +X axial direction. Since
the protruding section 260 is formed in the cartridge 20,
it is possible to easily perform lifting of the cartridge 20
in the +Z axial direction with the supply section side fas-
tening section 220 as the rotation pivot by a user hooking
a finger which presses the operation section 830 of the
lever 80 toward the -X axial direction side as it is in the
protruding section 260 when the cartridge 20 is removed
from the holder 60. In other embodiments, the protruding
section 260 may be omitted from the third surface 203.
[0117] As shown in FIG. 8, FIG. 9, and FIG. 12, the
supply section side fastening section 220 is provided in
the fourth surface 204 in a position which cuts across the
plane CXa. The supply section side fastening section 220
is provided closer to the +Z axial direction side and the
-X axial direction side than the ink supply section 280
and the circuit substrate 40. The supply section side fas-
tening section 220 has a fastening surface 222 which
faces the +Z axial direction and is configured to be able
to limit movement of the cartridge 20 in the +Z axial di-
rection by the supply pipe side fastening section 620 in
the holder 60 being fastened to the fastening surface 222.
[0118] As shown in FIG. 8, FIG. 9, and FIG. 12, the
supply section side fastening section 230 is provided in
the fourth surface 204 in a position which cuts across the
plane CXb. The supply section side fastening section 230
is provided closer to the +Z axial direction side and the
-X axial direction side than the ink supply section 280
and the circuit substrate 40. The supply section side fas-
tening section 230 has a fastening surface 232 which
faces the +Z axial direction and is configured to be able
to limit movement of the cartridge 20 in the +Z axial di-
rection by the supply pipe side fastening section 620 in
the holder 60 being fastened to the fastening surface 232.
[0119] In the present embodiment, the supply section
side fastening sections 220 and 230 are configured so
as to function as the rotation pivot of the cartridge 20 with
regard to the holder 60 by being engaged with the supply
pipe side fastening section 620 when mounting the car-
tridge 20 with regard to the holder 60. Consequently, it
is possible to easily perform attaching and detaching of
the cartridge 20 with regard to the holder 60.
[0120] In the present embodiment, the supply section
side fastening sections 220 and 230 are convex sections
which protrude to the -X axial direction from the fourth
surface 204. Consequently, it is possible to easily form
the supply section side fastening sections 220 and 230
in the fourth surface 204. In addition, it is possible for the
user to easily identify the supply section side fastening
sections 220 and 230 when mounting the cartridge 20.
[0121] In the present embodiment, the fastening sur-
face 222 of the supply section side fastening section 220
is formed as a flat surface facing the +Z axial direction

which configures a convex section which protrudes to
the -X axial direction from the fourth surface 204, and the
fastening surface 232 of the supply section side fastening
section 230 is formed as a flat surface facing the +Z axial
direction which configures a convex section which pro-
trudes to the -X axial direction from the fourth surface
204. That is, the fastening surfaces 222 and 223 are flat
surfaces which are parallel to the X axis and the Y axis.
[0122] In the present embodiment, the supply section
side fastening section 220 has an inclined surface 227
which is adjacent to the -X axial direction side of the fas-
tening surface 222 and the supply section side fastening
section 230 has an inclined surface 237 which is adjacent
to the -X axial direction side of the fastening surface 232.
The inclined surfaces 227 and 237 are inclined toward
the +Z axial direction and the -X axial direction. Conse-
quently, it is possible to smoothly lead the fastening sur-
faces 222 and 232 toward the supply pipe side fastening
section 620 in the holder 60 when the cartridge 20 is
mounted in the holder 60. In other embodiments, the in-
clined surfaces 227 and 237 may be omitted.
[0123] The fifth surface 205 and the sixth surface 206
of the cartridge 20 are surfaces which are parallel to the
Z axis and the X axis and have a positional relationship
so as to oppose each other in the Y axial direction. The
fifth surface 205 is positioned on the +Y axial direction
side and the sixth surface 206 is positioned on the -Y
axial direction side. The fifth surface 205 and the sixth
surface 206 have a positional relationship so as to inter-
sect with the first surface 201, the second surface 202,
the third surface 203, and the fourth surface 204. In the
present embodiment, the fifth surface 205 configures the
left side surface of the cartridge 20 and the sixth surface
206 configures the right side surface of the cartridge 20
in the mounting state where the cartridge 20 is mounted
in the holder 60.
[0124] As shown in FIG. 8 and FIG. 13, an air introduc-
tion port 209 is provided in the fifth surface 205. The air
introduction port 209 connects to a space in the inside
of the outer shell 200. In the present embodiment, air,
which is introduced from the air introduction port 209, is
introduced into the ink containing section 300 at a pre-
determined timing according to the consumption state of
the ink in the ink containing section 300. In other embod-
iments, air, which is introduced from the air introduction
port 209, may be introduced into the ink containing sec-
tion 300 as required in accordance with decreases in the
ink in the ink containing section 300. Furthermore, in oth-
er embodiments, the ink containing section 300 may be
a closed space where air is not introduced. In the present
embodiment, the air introduction port 209 configures an
end of the opening path to connect the outside and the
inside of the ink supply section 280 (specifically, the
downstream side portion of the ink supply section 280
with respect to the sheet member 284s). The other end
of the opening path is the communicating port 32 which
is provided inside the ink supply section 280 (FIG. 7).
[0125] As shown in FIG. 7, the seventh surface 207 of
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the cartridge 20 is configured as a corner portion which
connects between the first surface 201 and the third sur-
face 203 along with the eighth surface 208. The seventh
surface 207 includes a seventh surface 207a which is
provided closer to the +Y axial direction and a seventh
surface 207b which is provided closer to the -Y axial di-
rection. In the explanation of the present embodiment, a
reference numeral "207" is used in cases where both the
seventh surface 207a and the seventh surface 207b are
being referred to.
[0126] The seventh surface 207 is a surface which is
formed to extend from the first surface 201 to the +Z axial
direction side, links with the eighth surface 208 on the
+Z axial direction side, and links with the first surface 201
on the -Z axial direction side. In the present embodiment,
the seventh surface 207 is a surface which is parallel to
the Y axis and the Z axis and has a positional relationship
which opposes the fourth surface 204.
[0127] As shown in FIG. 7, the eighth surface 208 of
the cartridge 20 is configured as a corner portion which
connects between the first surface 201 and the third sur-
face 203 along with the seventh surface 207. The eighth
surface 208 includes an eighth surface 208a which is
provided closer to the +Y axial direction and an eighth
surface 208b which is provided closer to the -Y axial di-
rection. In the explanation of the present embodiment, a
reference numeral "208" is used in cases where both the
eighth surface 208a and the eighth surface 208b are be-
ing referred to.
[0128] The eighth surface 208 is a surface which is
formed closer to the +Z axial direction side than the sev-
enth surface 207, links with the third surface 203 on the
+Z axial direction side, and links with the seventh surface
207 on the -Z axial direction side. In the present embod-
iment, the eighth surface 208 is inclined toward the -Z
axial direction and the +X axial direction as shown in FIG.
7, FIG. 13, and FIG 14. That is, the eighth surface is an
inclined surface which links between the first surface 201
and the third surface 203 by being inclined with regard
to the first surface 201 and the third surface 203.
[0129] As shown in FIG. 9, the circuit substrate 40 is
provided in a position which cuts across the plane CXa.
As shown in FIG. 7 and FIG. 13, the circuit substrate 40
has a cartridge side inclined surface 408. The cartridge
side inclined surface 408 is inclined towards the -Z axial
direction and the +X axial direction with regard to the first
surface 201 and the third surface 203 in a state of being
arranged in the eighth surface 208. The cartridge side
terminals 430 are provided in the cartridge side inclined
surface 408 and the cartridge side terminals 430 on the
circuit substrate 40 in the cartridge 20 come into contact
with the device side terminals 730 on the terminal plat-
form 70 in the holder 60 in a state where the cartridge 20
is mounted in the holder 60.
[0130] It is preferable for an angle φ where the cartridge
side inclined surface 408 is inclined with regard to a flat
surface which is parallel to the X axis and the Y axis (for
example, the flat surface where the opening end 288 of

the ink supply section 280 is positioned) to be 25° to 40°
as shown in FIG. 13. By the angle of the cartridge side
inclined surface 408 being 25° or more, it is possible to
secure a sufficient wiping amount. Wiping is scrapping
of the cartridge side terminals 430 on the cartridge side
inclined surface 408 using the device side terminals 730
on the terminal platform 70 when the cartridge 20 is
mounted in the holder 60. The wiping amount is a length
where it is possible for the cartridge side terminals 430
to scrap the device side terminals 730. Due to the wiping,
it is possible to remove dust and dirt which has become
attached onto the cartridge side terminals 430 and re-
duce connection defects between the cartridge side ter-
minals 430 and the device side terminals 730. By the
angle of the cartridge side inclined surface 408 being 40°
or less, it is possible to secure sufficient components in
the +Z axial direction which are included in the pressing
force Pt with regard to the circuit substrate 40 from the
device side terminals 730 which are provided in the ter-
minal platform 70.
[0131] In the present embodiment, substrate side en-
gaging sections 252 and 254 are provided in the seventh
surface of the cartridge 20 as shown in FIG. 7, FIG. 9,
and FIG. 11. The substrate side engaging section 252 of
the cartridge 20 is provided to extend toward the +X axial
direction of the seventh surface 207 closer to the +Y axial
direction and the substrate side engaging section 254 of
the cartridge 20 is provided to extend toward the +X axial
direction of the seventh surface 207 closer to the -Y axial
direction. The substrate side engaging sections 252 and
254 face each other on an axis which is parallel to the Y
axis on the -Z axial direction side of the circuit substrate
40 and are configured to be able to engage with an en-
gaging section 665 in a state where the engaging section
665 is interposed between the substrate side engaging
section 252 and the substrate side engaging section 254
in the holder 60 shown in FIG. 4. Consequently, it is pos-
sible to prevent positional deviation of the circuit sub-
strate 40 with regard to the holder 60 in the X axial direc-
tion and the Y axial direction and it is possible for the
cartridge side terminals 430 to come into contact with the
device side terminals 730 at the correct position. In the
present embodiment, the length of the substrate side en-
gaging section 252 along the Y axis is different from the
length of the substrate side engaging section 254 along
the Y axis in order to prevent erroneous mounting of the
cartridge 20 with regard to the holder 60.
[0132] In the present embodiment, supply section side
engaging sections 256 and 258 are provided in the first
surface of the cartridge 20 as shown in FIG. 7, FIG. 9,
and FIG. 12. The supply section side engaging section
256 is provided to extend from the first surface which
faces the -Z axial direction to be adjacent to the -X axial
direction side of the ink supply section 280 closer to the
+Y axial direction, and the supply section side fastening
section 258 is provided to extend from the first surface
which faces the -Z axial direction to be adjacent to the
-X axial direction side of the ink supply section 280 closer
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to the -Y axial direction. The supply section side engaging
sections 256 and 258 are configured to be able to engage
with engaging sections (not shown) in the holder 60. Con-
sequently, it is possible to prevent positional deviation of
the ink supply section 280 with regard to the holder 60
in the X axial direction and the Y axial direction and it is
possible to connect the ink supply section 280 to the ink
supply pipe 640 at the correct position. In the present
embodiment, the length of the supply section side en-
gaging section 256 along the Y axis is different from the
length of the supply section side fastening section 258
along the Y axis in order to prevent erroneous mounting
of the cartridge 20 with regard to the holder 60. In the
explanation of the present embodiment, reference nu-
merals "256 and 258" are used in cases where both of
the supply section side engaging sections are being re-
ferred to, reference numerals "256a and 258a" are used
in cases indicating the supply section side engaging sec-
tion which is adjacent to the ink supply section 280a, and
reference numerals "256b and 258b" are used in cases
indicating the supply section side engaging section which
is adjacent to the ink supply section 280b.
[0133] In the present embodiment, a substrate side
surface engaging section 262 which has a flat surface
which is parallel to the Z axis and the Y axis toward the
+Y axial direction is provided in the vicinity of the +Y axial
direction side of the circuit substrate 40 and a substrate
side surface engaging section 264 which has a flat sur-
face which is parallel to the Z axis and the Y axis toward
the -Y axial direction is provided in the vicinity of the -Y
axial direction side of the circuit substrate 40 in the car-
tridge 20 as shown in FIG. 7 and FIG. 11. The substrate
side surface engaging sections 262 and 264 are config-
ured to be able to engage with the engaging sections 662
and 664 in the holder 60 shown in FIG. 4. Consequently,
it is possible to prevent positional deviation of the circuit
substrate 40 with regard to the holder 60 in the X axial
direction and the Y axial direction, and it is possible for
the cartridge side terminals 430 to come into contact with
the device side terminals 730 at the correct position.
[0134] In the present embodiment, a substrate side en-
gaging section 266 which has a flat surface which is par-
allel to the Z axis and the Y axis toward the +Y axial
direction is further provided on the +Y axial direction side
of the substrate side surface engaging section 262 and
a substrate side engaging section 268 which has a flat
surface which is parallel to the Z axis and the Y axis
toward the -Y axial direction is further provided on the -Y
axial direction side of the substrate side surface engaging
section 264 as shown in FIG. 7 and FIG. 11. The substrate
side engaging sections 266 and 268 are configured to
be able to engage with the fastening sections 666 and
668 in the holder 60 shown in FIG. 4. Consequently, it is
possible to prevent positional deviation of the circuit sub-
strate 40 with regard to the holder 60 in the X axial direc-
tion and the Y axial direction, and it is possible for the
cartridge side terminals 430 to come into contact with the
device side terminals 730 at the correct position.

[0135] As shown in FIG. 15 and FIG. 16, the cartridge
20 has a main body member 301, a left side surface mem-
ber 305, and a right side surface member 306 as mem-
bers which configure the outer shell 200. The cartridge
20 has film members 335, 361, and 386 in addition to the
main body member 301 as members which define the
ink containing section 300. The cartridge 20 further has
valve members 322, 324, a plate member 325, and elas-
tic members 326, 328 as members which adjust the in-
ternal pressure of the ink containing section 300.
[0136] As shown in FIG. 15 and FIG. 16, the cartridge
20 has an inner connecting chamber 352 which pene-
trates the main body member 301 in the Y axial direction.
The inner connecting chamber 352 configures a part of
the opening path, and leads to two inner paths 33a, 33b
(FIG. 7). The inner connecting chamber 352 leads to an
air chamber, formed between the film member 335 and
the left side surface member 305, in which no ink is con-
tained. The air chamber leads to the air introduction port
209.
[0137] FIG. 17 is a left side surface diagram illustrating
the configuration of the main body member 301 of the
cartridge 20. FIG. 18 is a right side surface diagram il-
lustrating the configuration of the main body member 301
of the cartridge 20. FIG. 19 is a cross-sectional diagram
illustrating the cartridge 20 cut in a position correspond-
ing to an arrow F17 - F17 in FIG. 17. As shown in FIG.
17 to FIG. 19, the cartridge 20 has a main ink chamber
340 and a sub ink chamber 380 as parts which configure
the ink containing section 300. The main ink chamber
340 and the sub ink chamber 380 are connected by a
connecting path 360, and a slight amount of ink is con-
tained also in the connecting path 360.
[0138] As shown in FIG. 15 to FIG. 19, in the present
embodiment, the main body member 301 of the cartridge
20 is a member which is obtained by integrally forming
structures such as the first surface 201, the second sur-
face 202, the third surface 203, the fourth surface 204,
the substrate side fastening section 210, the supply sec-
tion side fastening sections 220, 230, the protruding sec-
tion 260, the ink supply section 280, and the like. In ad-
dition to these structures, the main body member 301
has a valve containing section 332, an intermediate wall
336, and peripheral convex sections 335ad, 386ad. In
the present embodiment, the main body member 301 is
made of synthetic resin (for example, polypropylene (PP)
or polyacetal (POM)).
[0139] As shown in FIG. 17, the valve containing sec-
tion 332 of the main body member 301 is provided in the
main ink chamber 340, and contains the valve members
322, 324, and the elastic member 326. In the present
embodiment, the valve containing section 332 is provided
on the +Z axial direction side and the -X axial direction
side in the main ink chamber 340.
[0140] As shown in FIG. 15, the intermediate wall 336
of the main body member 301 is a wall section which
defines the -Y axial direction side of the ink containing
section 300 along the Z axis and the X axis. In the present
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embodiment, the intermediate wall 336 has a protruding
section 336p a part of which protrudes toward the -Y axial
direction. In the present embodiment, the intermediate
wall 336 has a retaining section 338 which retains the
elastic member 328. As shown in FIG. 16, in the present
embodiment, a reinforcing plate 337 for reinforcing the
main body member 301 is formed on the -Y axial direction
side of the intermediate wall 336.
[0141] As shown in FIG. 15, the peripheral convex sec-
tion 335ad of the main body member 301 is provided in
the periphery of a part of the ink containing section 300
open to the +Y axial direction in the main body member
301, and has a convex shape in the +Y axial direction.
In FIG. 17, the peripheral convex section 335ad is illus-
trated with cross-hatching. The film member 335 is at-
tached to the peripheral convex section 335ad in a closed
state.
[0142] As shown in FIG. 16, the peripheral convex sec-
tion 386ad of the main body member 301 is provided in
the periphery of a part of the ink containing section 300
open to the -Y axial direction in the main body member
301, and has a convex shape in the -Y axial direction. In
FIG. 18, the peripheral convex section 386ad is illustrated
with cross-hatching. The film member 386 is attached to
the peripheral convex section 386ad in a closed state.
[0143] As shown in FIG. 15, in the present embodi-
ment, the left side surface member 305 of the cartridge
20 is a member which is obtained by integrally forming
structures such as the fifth surface 205, the air introduc-
tion port 209, and the like. The left side surface member
305 is attached to the main body member 301 so as to
cover the film member 335. In the present embodiment,
similarly to the main body member 301, the left side sur-
face member 305 is made of synthetic resin (for example,
polypropylene or polyacetal). In the present embodiment,
the left side surface member 305 is attached to the +Y
axial direction side of the main body member 301 by heat
adhesion.
[0144] As shown in FIG. 16, in the present embodi-
ment, the right side surface member 306 of the cartridge
20 is a member which is obtained by integrally forming
structures such as the sixth surface 206 and the like. The
right side surface member 306 is attached to the main
body member 301 so as to cover the film member 386.
In the present embodiment, similarly to the main body
member 301, the right side surface member 306 is made
of synthetic resin (for example, polypropylene or polya-
cetal). In the present embodiment, the right side surface
member 306 is attached to the -Y axial direction side of
the main body member 301 by heat adhesion.
[0145] The film member 335 of the cartridge 20 is a
thin film which has ink impermeability, air tightness, and
flexibility. As shown in FIG. 15 and FIG. 17, the film mem-
ber 335 is attached to the peripheral convex section
335ad of the main body member 301 in a closed state,
and defines the +Y axial direction side in each ink con-
taining chamber of the main ink chamber 340 and the
sub ink chamber 380. In the present embodiment, the

film member 335 is made of synthetic resin (for example,
a composite material of nylon and polypropylene).
[0146] The valve member 322 of the cartridge 20 is a
valve body which has a through hole 322H. The valve
member 322 is attached to the valve containing section
332 of the main body member 301 in a state where the
+Y axial direction side thereof is attached to the film mem-
ber 335. The through hole 322H of the valve member
322 connects to the air introduction port 209 via a through
hole 335H of the film member 335. In the present em-
bodiment, the valve member 322 is made of synthetic
resin (for example, polypropylene).
[0147] The valve member 324 of the cartridge 20 is
pressed against the valve member 322 by the elastic
member 326 so as to close the through hole 322H of the
valve member 322. The valve member 324 opens the
through hole 322H of the valve member 322 depending
on the position of the plate member 325 in the main ink
chamber 340. In the present embodiment, the valve
member 324 is made of synthetic resin (for example,
polypropylene). In the present embodiment, the elastic
member 326 is a coil spring made of metal.
[0148] As shown in FIG. 15, the plate member 325 of
the cartridge 20 is a plate-shaped member which abuts
against the film member 335 in a state of being biased
by the elastic member 328 in a direction of expanding
the volume of the main ink chamber 340 inside the main
ink chamber 340. The plate member 325 is displaced
together with the film member 335 in response to the
internal pressure of the main ink chamber 340, and in
the present embodiment, the plate member 325 is dis-
placed along the Y axis. In the present embodiment, the
plate member 325 is made of synthetic resin (for exam-
ple, polypropylene) or metal (stainless steel).
[0149] The elastic member 328 of the cartridge 20
presses the plate member 325 against the film member
335 inside the main ink chamber 340. That is, the elastic
member 328 biases the plate member 325 in a direction
of expanding the volume of the main ink chamber 340.
In this manner, the elastic member 328 configures the
negative pressure generating member which generates
negative pressure in the main ink chamber 340 in coop-
eration with the plate member 325. The elastic member
328 expands and contracts in response to the internal
pressure of the main ink chamber 340, and in the present
embodiment, the elastic member 328 expands and con-
tracts along the Y axis. In the present embodiment, the
elastic member 328 is attached to the retaining section
338 of the main body member 301 and connected with
the plate member 325.
[0150] In the present embodiment, the elastic member
328 is a coil spring made of metal. In FIG. 15, the elastic
member 328 as a coil spring is schematically illustrated.
The elastic member 328 is not limited to a coil spring
made of metal, and it is sufficient for the elastic member
328 to be made of a material which can generate negative
pressure in the main ink chamber 340. For example, the
elastic member 238 may be another type of spring made
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of metal, a spring made of synthetic resin, a rubber mem-
ber, a fluid spring, a continuous porous member (for ex-
ample, polyurethane foam), or the like.
[0151] The film member 361 of the cartridge 20 is a
thin film which has ink impermeability and air tightness.
As shown in FIG. 9 and FIG. 17, the film member 361 is
attached to the -Z axial direction side of the main body
member 301 in a closed state, and defines the -Z axial
direction side in the connecting path 360. In the present
embodiment, the film member 361 is made of synthetic
resin (for example, a composite material of nylon and
polypropylene).
[0152] The film member 386 of the cartridge 20 is a
thin film which has ink impermeability and air tightness.
As shown in FIG. 16 and FIG. 18, the film member 386
is attached to the peripheral convex section 386ad of the
main body member 301 in a closed state, and defines
the -Y axial direction side in the sub ink chamber 380. In
the present embodiment, the film member 386 is made
of synthetic resin (for example, a composite material of
nylon and polypropylene).
[0153] As shown in FIG. 17 and FIG. 19, the main ink
chamber 340 forms a space which can contain ink in the
cartridge 20. In the present embodiment, the main ink
chamber 340 is constructed of the main body member
301 and the film member 335. The main ink chamber 340
has a first region 341, a second region 342, a detection
region 346, and a communicating path 348.
[0154] The first region 341 in the main ink chamber
340 is formed from the +X axial direction side to the -X
axial direction side closer to the +Y axial direction be-
tween the fifth surface 205 and the sixth surface 206. As
described above, the plate member 325 and the elastic
member 328 are arranged in the first region 341 as the
negative pressure generating member.
[0155] As shown in FIG. 16 and FIG. 17, the second
region 342 in the main ink chamber 340 is formed by the
protruding section 336p closer to the fourth surface 204
than the retaining section 338. As shown in FIG. 17, the
second region 342 is adjacent to the first region 341, and
has a shape in which a part of the first region 341 is
expanded in the -Y axial direction.
[0156] As shown in FIG. 15 and FIG. 17, the film mem-
ber 335 is a first defining plane which defines the first
region 341 and the second region 342 on the fifth surface
205 side, and has a shape along the fifth surface 205 all
over the first region 341 and the second region 342. The
intermediate wall 336 is a second defining plane which
defines the first region 341 and the second region 342
on the sixth surface 206 side, and has a shape in which
a part of the intermediate wall 336 corresponding to the
second region 342 protrudes toward the sixth surface
206.
[0157] The detection region 346 in the main ink cham-
ber 340 is configured to be able to detect ink in the main
ink chamber 340. As shown in FIG. 17, in the present
embodiment, the prism 275 of the detection element 270
is provided in the detection region 346, and ink in the

main ink chamber 340 can be detected using the detec-
tion element 270 as explained above. The detection re-
gion 346 is formed closer to the third surface 203 than
the retaining section 338. The detection region 346 is
adjacent to the first region 341 on the -Z axial direction
side, and has a shape in which a part of the first region
341 is expanded in the -Z axial direction. The prism 275
has two surfaces which intersect substantially at a right
angle. In the prism, the reflection state of light is different
depending on the refractive index of fluid which contacts
the two surfaces. The control section 510 of the printer
50 determines the presence or absence of ink in the car-
tridge using the prism 275.
[0158] The determination is made as follows based on
exchange of light between the detection section 57 of the
printer 50 shown in FIG. 1 and the prism 275 of the car-
tridge 20 shown in FIG. 17. First, light is emitted from the
light emitting section of the detection section 57 toward
one of the two surfaces of the prism 275. At this time, in
a case where the vicinity of the prism 275 is filled with
ink, most of light emitted from the light emitting section
of the detection section 57 passes through the surface,
and does not reach the light receiving section of the de-
tection section 57. On the other hand, in a case where
there is no ink in the vicinity of the prism 275, most of
light emitted from the light emitting section is reflected
on the surface of the prism 275. This reflected light is
reflected on the other surface of the prism 275 toward
the detection section 57, and reaches the light receiving
section of the detection section 57. In this manner, in a
case where the light receiving section of the detection
section 57 does not detect light of a predetermined level
or more, "the presence of ink" is determined in the control
section 510 of the printer 50, and in a case where the
light receiving section of the detection section 57 detects
light of a predetermined level or more, "the absence of
ink" is determined in the control section 510 of the printer
50. Here, the absence of ink includes a state where only
little ink remains.
[0159] As shown in FIG. 17, the communicating path
348 in the main ink chamber 340 connects the detection
region 346 and the connecting path 360. In the present
embodiment, the communicating path 348 is adjacent to
the detection region 346 on the -X axial direction side. In
the present embodiment, the communicating path 348
proceeds from the detection region 346 in the -X axial
direction, then rises by one step in the +Z axial direction
with respect to the detection region 346 and proceeds in
the -Y axial direction, and leads to the connecting path
360 on the -Z axial direction side via a through hole 364.
[0160] As shown in FIG. 9, FIG. 17 and FIG. 19, the
connecting path 360 in the cartridge 20 forms a space
which can contain a slight amount of ink, and connects
the main ink chamber 340 and the sub ink chamber 380.
In the present embodiment, the connecting path 360 is
constructed of the main body member 301 and the film
member 361. The connecting path 360 is provided on
the -Z axial direction side with respect to the main ink
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chamber 340 and the sub ink chamber 380. The con-
necting path 360 leads to the main ink chamber 340 on
the +Z axial direction side via the through hole 364, and
leads to the sub ink chamber 380 on the +Z axial direction
side via a through hole 368. Consequently, the connect-
ing path 360 serves as a backflow preventing section
which prevents backflow of ink from the sub ink chamber
380 to the detection region 346 in the main ink chamber
340.
[0161] As shown in FIG. 17 to FIG. 19, the sub ink
chamber 380 in the cartridge 20 forms a space which
can contain ink. As shown in FIG. 19, the sub ink chamber
380 is branched into each of the ink flow paths 282 to
connect the main ink chamber 340 and the ink flow paths
282, so that the sub ink chamber 380 serves as a branch
communicating section through which ink flows into each
of the ink flow paths 282. In the explanation of the present
embodiment, a reference numeral "282" is used in cases
where the ink flow paths 282 are being referred to. A
reference numeral "282a" is used in cases indicating the
ink flow path which leads to the ink supply section 280a
among the plurality of ink flow paths 282, and a reference
numeral "282b" is used in cases indicating the ink flow
path which leads to the ink supply section 280b among
the plurality of ink flow paths 282.
[0162] In the present embodiment, the sub ink cham-
ber 380 is constructed of the main body member 301,
the film member 335, and the film member 386. As shown
in FIG. 17, the sub ink chamber 380 is provided on the
-Z axial direction side with respect to the first region 341
in the main ink chamber 340, on the -X axial direction
side with respect to the detection region 346, and on the
+Z axial direction side with respect to the connecting path
360.
[0163] As shown in FIG. 19, the sub ink chamber 380
has a region 382, a region 383a, a region 383b, a region
384a, and a region 384b. The through hole 368 is pro-
vided in the region 382. The ink flow path 282a is provided
in the region 384a, and the ink flow path 282b is provided
in the region 384b. The region 383a forms a flow path
which is narrower than the region 382 and the region
384a, and connects the region 382 and the region 384a.
The region 383b forms a flow path which is narrower than
the region 382 and the region 384b, and connects the
region 382 and the region 384b.
[0164] In the present embodiment, the -X axial direc-
tion side of the region 384a in the sub ink chamber 380
is defined by a bulkhead section 388a of the main body
member 301, and the - X axial direction side of the region
384b in the sub ink chamber 380 is defined by a bulkhead
section 388b of the main body member 301.
[0165] For example, as shown in FIG. 17 and FIG. 18,
in the cartridge 20 of the present embodiment, the -X
axial direction side of the regions 384a, 384b in the sub
ink chamber 380 is defined by the bulkhead sections
388a, 388b of the main body member 301. In contrast to
this, another cartridge in which the volume of the sub ink
chamber 380 is expanded by removing the bulkhead sec-

tions 388a, 388b for a new lineup is assumed. In such a
case, a basic mold common to the cartridge with no the
bulkhead sections 388a, 388b and the cartridge 20 of the
present embodiment is prepared, and a bush is added
to a position which corresponds to a part of the bulkhead
sections 388a, 388b in the basic mold for manufacturing
the cartridge with no bulkhead sections 388a, 388b.
[0166] As shown by the arrow in FIG. 17 and FIG. 19,
ink in the main ink chamber 340 flows from the detection
region 346 to the communicating path 348, passes the
through hole 364, and flows to the connecting path 360.
As shown by the arrow in FIG. 17, ink in the connecting
path 360 passes the through hole 368, and flows to the
sub ink chamber 380. As shown by the arrow in FIG. 17
to FIG. 19, ink in the sub ink chamber 380 is branched
from the region 382 into the region 384a and the region
384b. Ink in the region 384a passes the ink flow path
282a, and is supplied from the ink supply section 280a
to the outside of the cartridge 20. Ink in the region 384b
passes the ink flow path 282b, and is supplied from the
ink supply section 280b to the outside of the cartridge 20.
[0167] FIG. 20, FIG. 21, and FIG. 22 are explanatory
diagrams schematically illustrating a state of adjusting
internal pressure of the cartridge 20. As shown in FIG.
20, in a state where the main ink chamber 340 is suffi-
ciently filled with ink, a valve section 324V of the valve
member 324 is biased against the valve member 322 by
the elastic member 326 so as to block the through hole
322H of the valve member 322. In this state, the elastic
member 328 biases the plate member 325 in a direction
of expanding the volume of the main ink chamber 340
(the +Y axial direction). In this manner, the internal pres-
sure of the main ink chamber 340 is maintained at pres-
sure lower than atmospheric pressure (negative pres-
sure).
[0168] As shown in FIG. 21, when the ink in the main
ink chamber 340 is consumed and the internal pressure
of the main ink chamber 340 becomes lower than that of
the state of FIG. 20, the plate member 325 is displaced
in the -Y axial direction together with the film member
335 so as to press a lever section 324L of the valve mem-
ber 324 in the -Y axial direction. In response to this, the
valve section 324V of the valve member 324 opens the
through hole 322H of the valve member 322, and the
main ink chamber 340 is temporarily connected with an
air chamber 310 which is filled with air through the air
introduction port 209. Consequently, air is flowed into the
main ink chamber 340, and as shown in FIG. 22, the
volume of the main ink chamber 340 becomes larger than
that of the state of FIG. 21. In addition, the internal pres-
sure of the main ink chamber 340 becomes closer to the
atmospheric pressure compared to the state of FIG. 21.
As shown in FIG. 22, when a certain amount of air is
flowed into the main ink chamber 340, the plate member
325 is separated from the lever section 324L of the valve
member 324 and the valve section 324V of the valve
member 324 blocks the through hole 322H of the valve
member 322 again. In this manner, the internal pressure
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of the cartridge 20 is maintained in an appropriate pres-
sure range.
[0169] As schematically shown in FIG. 20 to FIG. 22,
the cartridge 20 is provided with a communicating path
330 which connects the inside and the outside of the ink
supply section 280. The communicating path is provided
with the inner path 33 having the communicating port 32
in an end portion thereof, the inner connecting chamber
352, the air chamber 310 located between the film mem-
ber 335 and the left side surface member 305, and the
air introduction port 209. Here, as shown in FIG. 7, the
communicating path 330 which connects the inside and
the outside of the ink supply section 280a is also referred
to as a first communicating path 330a, and the commu-
nicating path 330 which connects the inside and the out-
side of the ink supply section 280b is also referred to as
a second communicating path 330b. Also, the inner path
33 which is provided inside the ink supply section 280a
is also referred to as a first inner path 33a, and the inner
path 33 which is provided inside the ink supply section
280b is also referred to as a second inner path 33b. Here,
the first communicating path 330a and the second com-
municating path 330b share the inner connecting cham-
ber 352, the air chamber 310, and the air introduction
port 209. The inner path 33 is a flow path which is located
on one end side of the communicating path 330.
[0170] Hereinafter, the above-described ink containing
section 300 of the cartridge 20 will be described in more
detail. The ink containing section 300 is provided with
the main ink chamber 340, and the sub ink chamber 380
which branches ink contained in the main ink chamber
340 into the ink supply sections 280a and 280b. Also, as
shown in FIG. 19, the ink containing section 300 is pro-
vided with first to third ports 368t, 282ta, and 282tb. The
ink contained in the main ink chamber 340 flows into the
sub ink chamber 380 through the first port 368t. The first
port 368t is provided in the region 382. The first port 368t
is an end portion of the through hole 368. The ink con-
tained in the sub ink chamber 380 flows into the ink supply
section 280a through the second port 282ta. The second
port 282ta is provided in the region 384a. The second
port 282ta is an end portion of the ink flow path 282a.
The ink contained in the sub ink chamber 380 flows into
the ink supply section 280b through the third port 282tb.
The third port 282tb is provided in the region 384b. The
third port 282tb is an end portion of the ink flow path 282b.
Also, as shown in FIG. 19, a flow path length Lt2 from
the first port 368t to the region 384b is longer than a flow
path length Lt1 from the first port 368t to the region 384a.
Here, the flow path lengths Lt1, Lt2 are the shortest dis-
tances between the elements.
[0171] Also, as shown in FIG. 15 and FIG. 19, the film
member 335 is located on the +Y axial direction side of
the cartridge 20. The film member 335 forms side sur-
faces on the +Y axial direction side of the main ink cham-
ber 340, the region 382, and the region 384a.
[0172] Also, as shown in FIG. 16 and FIG. 19, the film
member 386 is located on the -Y axial direction side of

the cartridge 20. The film member 386 forms side sur-
faces on the -Y axial direction side of the region 382 and
the region 384b.
[0173] Also, as shown in FIG. 15, the left side surface
member 305 is provided to cover the film member 335.
Also, as shown in FIG. 16, the right side surface member
306 is provided to cover the film member 386.
[0174] Here, the ink containing section 300 is also re-
ferred to as a printing material containing chamber 300,
the printing material supply section 280a is also referred
to as a first printing material supply section 280a, and
the printing material supply section 280b is also referred
to as a second printing material supply section 280b. The
main ink chamber 340 is also referred to as a main con-
taining chamber 340, and the sub ink chamber 380 is
also referred to as a sub containing chamber 380. The
opening end 288a is also referred to as a first opening
end 288a, and the opening end 288b is also referred to
as a second opening end 288b. The region 382 is also
referred to as a first sub containing chamber 382, the
region 384a is also referred to as a second sub containing
chamber 384a, and the region 384b is also referred to
as a third sub containing chamber 384b. The film member
335 is also referred to as a first film member 335, and
the film member 386 is also referred to as a second film
member 386. The left side surface member 305 is also
referred to as a first lid member 305, and the right side
surface member 306 is also referred to as a second lid
member 306. The second lid member 306 corresponds
to the "lid member" described in the claims.

A-4. Filling Kit (Filling Device):

[0175] FIG. 23 is a first diagram for explaining an filling
kit (filling device) 900. The filling kit (filling device) 900
has an filling unit 901. The filling unit 901 is an instrument
for filling ink into the cartridge 20. The filling unit 901 has
an filling needle 902, a printing material reservoir section
904, and a pressurizing section 905. The printing material
reservoir section 904 and the filling needle 902 are con-
nected. The filling needle 902 has an opening formed in
a tip end portion 902a thereof. Ink reserved in the printing
material reservoir section 904 can be filled into the ink
containing section 300 through the opening of the tip end
portion 902a. The pressurizing section 905 pressurizes
the inside of the printing material reservoir section 904
by being pushing into the printing material reservoir sec-
tion 904. As a result of this, ink in the printing material
reservoir section 904 is pushed out to the filling needle
902. Incidentally, the pressurizing section 905 can be
removed from the filling unit 901. Therefore, the filling
unit 901 can replenish the printing material reservoir sec-
tion 904 with ink.
[0176] FIG. 24 is a second diagram for explaining the
filling kit (filling device). FIG. 25 is a third diagram for
explaining the filling kit (filling device). FIG. 25 illustrates
a usage state of the instrument shown in FIG. 24. As
shown in FIG. 24, the filling kit (filling device) 900 further
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has an aspirating unit 71, an opening closing unit 74, and
an inner path closing unit 722. The aspirating unit 71 is
an instrument for aspirating fluid in the ink containing
section 300 from the ink supply section 280 to the outside.
The opening closing unit 74 is an instrument for closing
the opening end 288 of the ink supply section 280. The
inner path closing unit 722 is an instrument for closing
the inner path 33. The aspirating unit 71 has a case body
704 in which a tip end portion 724 is opened, and an
aspirating section 726. As shown in FIG. 25, the aspirat-
ing section 726 is pulled while pressing the tip end portion
724 to the sheet member 284s, and the inside of the ink
containing section 300 is aspirated to the outside through
the ink supply section 280.
[0177] As shown in FIG. 24, the opening closing unit
74 has a seal member 720 and a containing member
728. As shown in FIG. 25, the seal member 720 adheres
to the partition end section 287 without any gap so as to
cover the opening 286. Consequently, it is possible to
prevent ink from leaking to the outside through the open-
ing end 288. The seal member 720 is made of an elastic
member such as rubber, for example. The containing
member 728 is a member for containing the seal member
720. The containing member 728 has a concave shape.
The containing member 728 is made of synthetic resin
such as polypropylene, for example. The outer shapes
of the seal member 720 and the containing member 728
correspond to the outer shape of the opening end 288.
In the present embodiment, the outer shapes of the seal
member 720 and the containing member 728 are sub-
stantially elliptical. The aspirating unit 71 is provided to
penetrate the substantially central portion of the opening
closing unit 74.
[0178] The inner path closing unit 722 is a unit for clos-
ing the inner path 33. The inner path closing unit 722 is
a member to be fitted into the inner path 33, for example.
The inner path closing unit 722 is made of an elastic
member such as rubber, for example. As shown in FIG.
25, it is possible to prevent ink from flowing into the inner
path 33 by causing the inner path closing unit 722 to be
fitted into the inner path 33. When ink is filled, the inner
path closing unit 722 is connected with a sealing unit 736
by a linear connecting member 723 such that the inner
path closing unit 722 is integral with the opening closing
unit 74. Incidentally, the connecting member 723 may be
omitted, and the inner path closing unit 722 does not
need to be connected with other elements of the filling
kit (filling device) 900. The inner path closing unit 722
may be a film member which does not allow ink to per-
meate.
[0179] A plurality of filling kits (filling devices) 900 may
be combined depending on the specification of the car-
tridge 20. For example, in the present embodiment, one
filling unit 901, two opening closing units 74, two aspirat-
ing units 71, and two inner path closing units 722 are
used.

A-5. Ink Filling Method:

[0180] FIG. 26 is a diagram for explaining an ink filling
flow. FIG. 27 illustrates a state of filling ink into the sub
containing chamber 380. In FIG. 27, the state of filling
ink is shown by an arrow. The ink filling flow can be carried
out, for example, when the cartridge 20 is refilled with ink
after ink contained in the cartridge 20 is consumed and
there is no more ink. The ink filling flow can also be carried
out, for example, when the cartridge 20 is filled with ink
during initial manufacturing of the cartridge 20. In the
present embodiment, the ink filling flow is carried out to
the cartridge 20 using the filling kit (filling device) 900.
However, the filling kit (filling device) 900 does not need
to be used for carrying out the ink filling flow to the car-
tridge 20, and any optional instrument can be employed.
Also, the ink filling flow described below can be carried
out while keeping the cartridge 20 in an optional state
(position). In the explanation described below, the ink
filling flow is carried out while keeping the cartridge 20 in
the mounting state.
[0181] First, the cartridge 20 is prepared (step S5). The
cartridge 20 is a target into which ink is filled. The first
inner path 33a and the second inner path 33b (FIG. 7)
are closed before filling ink into the cartridge 20 (step
S10, FIG. 25). Further, the first opening end 288a and
the second opening end 288b (FIG. 7) are closed before
filling ink into the cartridge 20 (step S20, FIG. 25). Spe-
cifically, step 10 and step 20 are conducted using the
opening closing unit 74 and the inner path closing unit
722 as shown in FIG. 25.
[0182] Further, a portion of the second film member
386 which forms the sub ink chamber 380 is exposed
before filling ink into the cartridge 20 (step S30). Step 30
may be conducted by removing the second lid member
306 from the main body member 301, or a part of the
second lid member 306 may be cut off such that the sec-
ond film member 386 is exposed.
[0183] It is sufficient that the above-described step S10
to step S30 are conducted before filling ink, and the order
of the above-described step S10 to step S30 does not
matter.
[0184] After step S30, a hole is created in the second
film member 386 and ink is filled from the sub ink chamber
380 through the portion in which the hole has been cre-
ated, so that a predetermined amount of ink is contained
in the printing material containing chamber 300 (steps
S40, S50). More specifically, as shown in FIG. 27, the
second film member 386 is pierced with the filling needle
902 of the filling unit 901, and ink in the printing material
reservoir section 904 is filled into the sub ink chamber
380. Here, it is preferable that a predetermined amount
(a first predetermined amount) of ink is contained in the
cartridge 20 at the time of completion of the ink filling
flow. The predetermined amount refers to an amount
which allows at least the surface of the prism 275 to be
immersed in ink in the mounting state. It is preferable that
the predetermined amount of ink is contained in the print-
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ing material containing chamber 300 in step S50. As a
result of this, it is possible to detect the presence or ab-
sence of ink using the prism 275 again after the ink is
filled.
[0185] After step S50, ink contained in the ink contain-
ing section 300 is aspirated to the outside through the
two ink supply sections 280a, 280b (step S60). More spe-
cifically, a predetermined amount (a second predeter-
mined amount) of ink is aspirated to the outside through
the printing material exit 284s by the aspirating unit 71.
It is preferable to conduct step S60 in the mounting state
(a state in which the ink supply section 280 is located on
the downside in the gravity direction with respect to the
printing material containing chamber 300), so that ink
can be securely aspirated. In step 60, ink is aspirated to
the outside until an upstream side portion of the ink supply
section 280 including the printing material exit 284s (FIG.
20) is filled with the ink.
[0186] After step S60, the filling unit 901 is extracted
from the second film member 386, and the hole created
in the second film member 386 is closed (step 70). Step
70 is conducted, for example, by attaching a film member
onto the second film member 386 to cover the hole from
above. Also, in a case where the second lid member 306
(FIG. 16) is removed in step S30, the second lid member
306 is attached to the main body member 301 after step
S70.
[0187] Here, the order of step S60 and step S70 does
not matter as long as they are conducted after step S50.

A-6. Effects:

[0188] As described above, in the first embodiment, a
hole is created in the second film member 386 and ink
is filled from the sub ink chamber 380 through the hole
(steps S40, 50 of FIG. 26, and FIG. 27). Consequently,
ink can be directly filled into the sub ink chamber 380
which is an element of the printing material containing
chamber 300, and thus ink can be efficiently filled into
the printing material containing chamber 300. Here, as
shown in FIG. 15 and FIG. 17, the first film member 335
forms a side surface of the main ink chamber 340 in ad-
dition to a side surface of the sub ink chamber 380. There-
fore, in a method for filling ink by piercing a portion of the
first film member 335 where the sub ink chamber 380 is
located with the filling unit 901, there are cases in which
the main ink chamber 340 is pierced with the filling unit
901 inadvertently. In the present embodiment, however,
ink is filled by piercing the second film member 386 with
the filling unit 901 (steps S40, 50), and thus it is possible
to prevent a hole from being created inadvertently in the
main ink chamber 340. As shown in FIG. 15, the negative
pressure generating member such as the elastic member
328, the plate member 325, and the like are arranged in
the main ink chamber 340. Therefore, when an instru-
ment for filling ink (for example, the filling unit 901) is
inserted into the main ink chamber 340, there is fear that
the member (for example, the negative pressure gener-

ating member) arranged in the main ink chamber 340 will
be damaged. According to the ink filling method of the
present embodiment, ink can be filled securely into a de-
sired portion (in the present embodiment, the sub ink
chamber 380). Also, in the present embodiment, ink is
filled by creating a hole in the second film member 386
without creating a hole in the main body member 301. It
is thus possible to prevent debris from being generated
from the main body member 301.
[0189] As shown in FIG. 17, the prism 275 is arranged
in the main ink chamber 340. When ink is filled from out-
side to the ink containing section 300, there are cases in
which air bubbles will enter the ink. In such cases, air
bubbles adhering to the prism 275 might cause false de-
tection of the presence or absence of ink. In the present
embodiment, it is possible to reduce the possibility that
air bubbles generated during ink filling will reach and ad-
here to the prism 275 by filling ink from the sub ink cham-
ber 380 in which the prism 275 is not arranged (steps
S50, 60).
[0190] In step S50, the portion into which ink is filled
may be located inside the third sub containing chamber
384b. Specifically, ink is filled while the tip end portion
902a of the filling needle 902 is placed inside the third
sub containing chamber 384b. Here, as shown in FIG.
19, the flow path length Lt2 from the first port 368t to the
third sub containing chamber 384b is longer than the flow
path length Lt1 from the first port 368t to the second sub
containing chamber 384a. Therefore, if ink is filled from
another portion such as the second sub containing cham-
ber 384a, ink does not easily reach the third sub contain-
ing chamber 384b. Consequently, there are cases in
which it takes time to cause the ink to be contained in
the third sub containing chamber 3 84b. In the present
embodiment, however, ink is filled from the third sub con-
taining chamber 384b, and thus ink can be filled efficiently
into the third sub containing chamber 384b which is hard
to contain ink. Among the sub containing chamber 380,
the third sub containing chamber 384b has the longest
flow path length to the prism 275. Therefore, even in a
case where air bubbles are generated during ink filling,
it is possible to reduce the possibility that the generated
air bubbles will reach and adhere to the prism 275 by
filling ink from the third sub containing chamber 384b.
[0191] In step S50, the portion into which ink is filled
may be located inside the first sub containing chamber
382. Specifically, ink is filled while the tip end portion
902a of the filling needle 902 is placed inside the first sub
containing chamber 382. By filling ink from the first sub
containing chamber 382, ink is branched from the first
sub containing chamber 382, and the ink can be filled in
both of the second sub containing chamber 3 84a and
the third sub containing chamber 384b at substantially
the same time.
[0192] In the first embodiment, the first opening end
288a and the second opening end 288b are closed before
filling ink (step S20 of FIG. 26, FIG. 25). It is thus possible
to prevent ink from leaking out through the first opening
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end 288a and the second opening end 288b during ink
filling. Also, in the first embodiment, the first inner path
33a and the second inner path 33b are closed before
filling ink (step S10 of FIG. 26, FIG. 25).
[0193] It is thus possible to prevent ink, leaked from
the printing material exit 284s of the ink supply section
280, from flowing into the first inner path 33a and the
second inner path 33b. It is also possible to leak ink from
the air introduction port 209 of the first communicating
path 330a and the second communicating path 330b to
the outside.
[0194] In the first embodiment, after step S50, ink is
aspirated from the first ink supply section 280a and the
second ink supply section 280b to the outside, respec-
tively (step S60 of FIG. 26, FIG. 25). Consequently, ink
can also be contained inside the first ink supply section
280a and the second ink supply section 280b (in more
detail, the upstream side portion which includes the print-
ing material exit 284s). It is thus possible to reduce the
possibility that air will flow into the head 540 of the printer
50 from the cartridge 20, and to prevent trouble of the
printer 50 (for example, damage to the head 540 or de-
terioration of printed image quality) from occurring due
to so-called air shot of the head 540.
[0195] In the first embodiment, each process for filling
ink can be implemented easily with the filling kit (filling
device) 900. For example, the filling kit (filling device) 900
is provided with the filling unit 901, thereby making it pos-
sible to create a hole in the second film member 386 and
easily fill ink into the sub containing chamber 380 through
the hole (FIG. 23, FIG. 27). Also, for example, the filling
kit (filling device) 900 is provided with the inner path clos-
ing unit 722, thereby making it possible to easily close
the inner path 33 (FIG. 24, FIG. 25). Also, for example,
the filling kit (filling device) 900 is provided with the open-
ing closing unit 74, thereby making it possible to easily
seal the opening end 288 (FIG. 24, FIG. 25). Also, the
filling kit (filling device) 900 is provided with the aspirating
unit 71, thereby making it possible to easily aspirate ink
to the outside through the ink supply section 280 (FIG.
24, FIG. 25).
[0196] The cartridge 20 in which ink is contained in ink
containing section 300 can be manufactured by conduct-
ing the processes of step S5 to step S70. In the manu-
factured cartridge 20, ink filling mark is formed in the sec-
ond film member 386 by conducting the processes of
step S40 and step S50.

B. Second Embodiment:

B-1. Filling Method:

[0197] FIG. 28 is a diagram for explaining an ink filling
flow according to a second embodiment. FIG. 29 illus-
trates a state of filling ink into the sub containing chamber
380. In FIG. 29, the state of filling ink is shown by an
arrow. The same reference numerals will be given with
regard to the steps which are similar to the ink filling flow

of the first embodiment, and the description thereof will
be omitted. The ink filling flow of the first embodiment
and the ink filling flow of the second embodiment are
different in step S30a, step S40a, and step S70a. The
ink filling flow of the second embodiment can be conduct-
ed using the filling kit (filling device) 900 explained in the
first embodiment.
[0198] In step S30a, after exposing the second film
member 386, an elastic member 910 (FIG. 29) is attached
to the exposed portion. As for the elastic member 910, a
solid member which has elasticity by being formed with
rubber or the like is used. In step S40a, as shown in FIG.
29, a hole is formed in the elastic member 910 and the
second film member 386 by piercing the elastic member
910 and the portion of the second film member 386 where
the elastic member 910 is attached with the filling needle
902. In step S70a, the hole formed in the second film
member 386 is closed with the elastic member 910 by
extracting the filling needle 902 from the elastic member
910 and the second film member 386. More specifically,
the hole in the elastic member 910 closes by its elasticity,
and the hole in the second film member 386 is closed by
the elastic member 910. Here, the elastic member 910
may be added as an element of the filling kit (filling device)
900. Also, in a case where the second lid member 306
(FIG. 16) is removed in step S30a, the second lid member
306 is attached to the main body member 301 after step
S70a.
[0199] The cartridge 20 in which ink is contained in the
ink containing section 300 can be manufactured by con-
ducting the processes of step S5 to step S70a. In the
manufactured cartridge 20, the elastic member 910 is
attached to the second film member 386 by conducting
the process of step S30a.

B-2. Effects:

[0200] In the above-described second embodiment,
the hole in the elastic member 910 closes by extracting
the filling unit 901 (step S70a of FIG. 28). Since the hole
in the elastic member 910 closes, the hole formed in the
second film member 386 can be closed. Therefore, the
hole formed in the second film member 386 can be closed
by the operation of extracting the filling unit 901, and the
manufacturing process can be simplified compared to
the ink filling flow of the first embodiment. Further, the
hole in the second film member 386 is closed at substan-
tially the same timing as the timing when the filling unit
901 is extracted. Therefore, it is possible to reduce the
possibility that ink will leak to the outside through the hole
in the second film member 386. Also, in the second em-
bodiment, the configurations having features similar to
the first embodiment achieve effects similar to the first
embodiment. For example, it is possible to prevent a hole
from being opened inadvertently in the first film member
335 by creating a hole in the second film member 386
and filling ink through the hole in the second film member
386 (step S30a).
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C. Modified Example:

[0201] Elements other than the elements described in
the independent claims of the claims among the elements
of the above-described embodiments are additional ele-
ments, and can be omitted as appropriate. Also, the
present invention is not limited to the above-described
embodiments, and various aspects are possible within a
scope which does not depart from the gist of the present
invention. For example, modifications described below
are possible.

C-1. First Modified Example:

[0202] The present invention can be implemented with
the following embodiments. For reference, the reference
numerals corresponding to the embodiments are given
with regard to each of the elements.

Aspect 1

[0203] A method for manufacturing a cartridge (20)
which contains a printing material to be supplied to a
printing device (50), the method including: a step (a) of
preparing the cartridge (20) which has a main body mem-
ber (301), a first film member and a second film member
(335, 386) attached to the main body member (301), so
as to sandwich the main body member (301), a lid mem-
ber (306) attached to the main body member (301) to
cover the second film member (386), a main containing
chamber (340) for containing the printing material defined
by the main body member (301) and the first film member
(335), a sub containing chamber (380) for containing the
printing material defined by the main body member (301),
the first film member (335), and the second film member
(386), and a first and a second printing material supply
sections (280a, 280b) for supplying the printing material
to the printing device (50) and communicating with the
sub containing chamber (380), the sub containing cham-
ber (380) being communicating with the main containing
chamber (340); a step (b) of exposing at least a portion
of the second film member (386); a step (c) of filling the
printing material from the sub containing chamber (380)
by creating a hole in the second film member (386) so
as to cause the printing material to be contained in the
main containing chamber (340) and the sub containing
chamber (380) after the step (b); and a step (d) closing
the hole after the step (c).
[0204] According to the aspect 1, it is possible to pre-
vent a hole from being opened inadvertently in the first
film member which is positioned on the opposite side of
the second film member when filling the printing material.
As a result of this, it is possible to create a hole securely
in the second film member, and it is thus possible to pre-
vent a hole from being opened inadvertently in the first
film member which forms the main containing chamber
[0205] Further, at least one of the above-described as-
pects (2) to (7) may be dependent on the above-de-

scribed aspect 1.

C-2. Second Modified Example:

[0206] The present invention is not limited to an ink jet
printer or an ink cartridge thereof and it is possible to also
apply the present invention to arbitrary liquid ejection de-
vices which eject liquid other than ink and cartridges (liq-
uid containing containers) used for the liquid ejection de-
vices. For example, it is possible to apply the present
invention to cartridges used for the following various
types of liquid ejection devices. Further, the filling kit (fill-
ing device) 900 or the ink filling method of the above
embodiments can be applied to cartridges used for the
following various types of liquid ejection devices.

• Image recording devices such as a facsimile device
• Colorant material ejection devices which are used in

manufacturing color filters which are used in image
display devices such as liquid crystal displays

• Electrode material ejection devices which are used
in forming electrodes such as in organic EL (Electro
Luminescent) displays and field emission displays
(FED)

• Liquid ejection devices which eject a liquid which in-
cludes a bioorganic material which is used in man-
ufacturing biochips

• Sample ejection devices as precision pipettes
• Lubricating oil ejection devices
• Resin liquid ejection devices
• Liquid ejection devices which eject lubricating oil in

a pin-point manner in precision machinery such as
clocks and cameras

• Liquid ejection devices which eject a transparent res-
in liquid such as an ultraviolet curing resin liquid onto
a substrate in order to form a small semispherical
lens (an optical lens) which is used in optical com-
munication elements or the like

• Liquid ejection devices which eject an acid or alkali
etching liquid in order to carry out etching of a sub-
strate or the like

• Other arbitrary liquid ejection devices which are pro-
vided with a liquid ejection head which discharges
liquid droplets in small amounts.

[0207] Here, "liquid droplet" refers to a state of liquid
which is discharged from the liquid ejection device and
includes liquid with particle shapes, liquid with teardrop
shapes, and liquid which draws out a trail with a thread
shape. In addition, it is sufficient if the "liquid" referred to
here is a material which is able to be ejected from the
liquid ejection device. For example, it is sufficient if the
"liquid" is in a state where a substance is in a liquid phase,
and materials in a liquid state such as materials with a
liquid state where the viscosity is high or low and mate-
rials with a liquid state such as sols, gel water, other in-
organic solvents, organic solvents, solutions, liquid res-
ins, and liquid metals (metal fusion liquids) are included
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as "liquids". In addition, not only liquids as one state of
a substance but where particles of a functional material
which are formed as a solid material such as a pigment
or metal particles are dissolved, dispersed, or mixed in
a solvent are included as "liquids". In addition, ink as
described in the embodiments described above, liquid
crystals, or the like are given as representative examples
of the liquid. Here, various types of liquid compositions
such as typical water-based inks, oil-based inks, shell
inks, and hot melt inks are included as ink.

GENERAL INTERPRETATION OF TERMS

[0208] In understanding the scope of the present in-
vention, the term "comprising" and its derivatives, as
used herein, are intended to be open ended terms that
specify the presence of the stated features, elements,
components, groups, integers, and/or steps, but do not
exclude the presence of other unstated features, ele-
ments, components, groups, integers and/or steps. The
foregoing also applies to words having similar meanings
such as the terms, "including", "having" and their deriv-
atives. Also, the terms "part," "section," "portion," "mem-
ber" or "element" when used in the singular can have the
dual meaning of a single part or a plurality of parts. Finally,
terms of degree such as "substantially", "about" and "ap-
proximately" as used herein mean a reasonable amount
of deviation of the modified term such that the end result
is not significantly changed. For example, these terms
can be construed as including a deviation of at least 6
5% of the modified term if this deviation would not negate
the meaning of the word it modifies.
[0209] While only selected embodiments have been
chosen to illustrate the present invention, it will be ap-
parent to those skilled in the art from this disclosure that
various changes and modifications can be made herein
without departing from the scope of the invention as de-
fined in the appended claims. Furthermore, the foregoing
descriptions of the embodiments according to the present
invention are provided for illustration only, and not for the
purpose of limiting the invention as defined by the ap-
pended claims and their equivalents.

Claims

1. A method for manufacturing a cartridge which con-
tains a printing material to be supplied to a printing
device, the method comprising:

a step (a) of preparing a cartridge which has a
printing material containing chamber for con-
taining the printing material, and first and second
printing material supply sections which supply
the printing material contained in the printing
material containing chamber to the printing de-
vice,
the printing material containing chamber includ-

ing a main containing chamber, a sub containing
chamber which branches the printing material
contained in the main containing chamber so as
to the printing material flows into the first and
second printing material supply sections, a first
port through which the printing material con-
tained in the main containing chamber flows into
the sub containing chamber, a second port
through which the printing material contained in
the sub containing chamber flows into the first
printing material supply section, and a third port
through which the printing material contained in
the sub containing chamber flows into the sec-
ond printing material supply section,
the sub containing chamber including a first sub
containing chamber in which the first port is pro-
vided, a second sub containing chamber in
which the second port is provided, and a third
sub containing chamber in which the third port
is provided, and
the cartridge further including a first film member
which is provided on a +Y axial direction side of
the cartridge and forms side surfaces on the +Y
axial direction side of the main containing cham-
ber, the first sub containing chamber, and the
second sub containing chamber, respectively,
a second film member which is provided on a -Y
axial direction side of the cartridge and forms
side surfaces on the -Y axial direction side of
the first sub containing chamber and the third
sub containing chamber, respectively, and
a lid member which is provided to cover the sec-
ond film member;
a step (b) of exposing at least a portion of the
second film member;
a step (c) of filling the printing material from the
sub containing chamber by creating a hole in
the second film member so as to cause the print-
ing material to be contained in the printing ma-
terial containing chamber after the step (b); and
a step (d) of closing the hole after the step (c).

2. The method for manufacturing a cartridge according
to claim 1, wherein
in the cartridge prepared in the step (a), a flow path
length from the first port to the third sub containing
chamber is longer than a flow path length from the
first port to the second sub containing chamber, and
a portion into which the printing material is filled in
the step (c) is located inside the third sub containing
chamber.

3. The method for manufacturing a cartridge according
to claim 1, wherein
a portion into which the printing material is filled in
the step (c) is located inside the first sub containing
chamber.
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4. The method for manufacturing a cartridge according
to any one of the preceding claims, wherein
the step (b) includes a step of attaching an elastic
member to an exposed portion of the second film
member, the hole in the second film member in the
step (c) is formed by piercing the elastic member and
the exposed portion with an filling tool for filling the
printing material into the printing material containing
chamber, and the step (d) is a step of extracting the
filling tool from the elastic member and the exposed
portion.

5. The method for manufacturing a cartridge according
to any one of the preceding claims, further compris-
ing
a step (e) of closing a first opening end which is lo-
cated in an end portion of the first printing material
supply section and a second opening end which is
located in an end portion of the second printing ma-
terial supply section before filling the printing material
in the step (c).

6. The method for manufacturing a cartridge according
to any one of the preceding claims, wherein
the cartridge prepared in the step (a) further includes
a first communicating path which connects the inside
and the outside of the first printing material supply
section and a second communicating path which
connects the inside and the outside of the second
printing material supply section, one end side of the
first communicating path is a first inner path which
is provided inside the first printing material supply
section, and one end side of the second communi-
cating path is a second inner path which is provided
inside the second printing material supply section,
the method further comprising a step (f) of closing
the first and second inner paths before filling the
printing material in the step (c).

7. The method for manufacturing a cartridge according
to any one of the preceding claims, further compris-
ing
a step (g) of aspirating the printing material contained
in the printing material containing chamber to the
outside through the first and second printing material
supply sections after the step (c).

8. An filling kit for filling a printing material into a printing
material containing chamber of a cartridge which has
the printing material containing chamber for contain-
ing the printing material, and
first and second printing material supply sections
which supply the printing material contained in the
printing material containing chamber to the printing
device,
the printing material containing chamber including a
main containing chamber, a sub containing chamber
which branches the printing material contained in the

main containing chamber so as to the printing ma-
terial flows into the first and second printing material
supply sections, a first port through which the printing
material contained in the main containing chamber
flows into the sub containing chamber, a second port
through which the printing material contained in the
sub containing chamber flows into the first printing
material supply section, and a third port through
which the printing material contained in the sub con-
taining chamber flows into the second printing ma-
terial supply section,
the sub containing chamber including a first sub con-
taining chamber in which the first port is provided, a
second sub containing chamber in which the second
port is prcvided, and a third sub containing chamber
in which the third port is provided, and
the cartridge further including
a first film member which is provided on a +Y axial
direction side of the cartridge and forms side surfac-
es on the +Y axial direction side of the main contain-
ing chamber, the first sub containing chamber, and
the second sub containing chamber, respectively,
a second film member which is provided on a -Y axial
direction side of the cartridge and forms side surfac-
es on the -Y axial direction side of the first sub con-
taining chamber and the third sub containing cham-
ber, respectively, and
a lid member which is provided to cover the second
film member, the filling kit comprising:

an filling unit configured and arranged to fill the
printing material into the printing material con-
taining chamber from the outside.

9. The filling kit according to claim 8, further comprising
an elastic member to be attached to the second film
member.

10. The filling kit according to claim 8 or 9, further com-
prising
an opening closing unit configured and arranged to
close a first opening end which is located in an end
portion of the first printing material supply section
and a second opening end which is located in an end
portion of the second printing material supply sec-
tion.

11. The filling kit according to any one of the preceding
claims, further comprising
an inner path closing unit configured and arranged
to close a first inner path which is provided inside
the first printing material supply section so as to con-
nect the inside and the outside of the first printing
material supply section and a second inner path
which is provided inside the second printing material
supply section so as to connect the inside and the
outside of the second printing material supply sec-
tion.
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12. The filling kit according to any one of the preceding
claims, further comprising
an aspirating unit configured and arranged to aspi-
rate the printing material from the first and second
printing material supply sections to the outside, re-
spectively.

13. An filling device for filling a printing material into a
printing material containing chamber of a cartridge
which has
the printing material containing chamber for contain-
ing the printing material, and
first and second printing material supply sections
which supply the printing material contained in the
printing material containing chamber to the printing
device,
the printing material containing chamber including a
main containing chamber, a sub containing chamber
which branches the printing material contained in the
main containing chamber so as to the printing ma-
terial flows into the first and second printing material
supply sections, a first port through which the printing
material contained in the main containing chamber
flows into the sub containing chamber, a second port
through which the printing material contained in the
sub containing chamber flows into the first printing
material supply section, and a third port through
which the printing material contained in the sub con-
taining chamber flows into the second printing ma-
terial supply section,
the sub containing chamber including a first sub con-
taining chamber in which the first port is provided, a
second sub containing chamber in which the second
port is provided, and a third sub containing chamber
in which the third port is provided, and
the cartridge further including
a first film member which is provided on a +Y axial
direction side of the cartridge and forms side surfac-
es on the +Y axial direction side of the main contain-
ing chamber, the first sub containing chamber, and
the second sub containing chamber, respectively,
a second film member which is provided on a -Y axial
direction side of the cartridge and forms side surfac-
es on the -Y axial direction side of the first sub con-
taining chamber and the third sub containing cham-
ber, respectively, and
a lid member which is provided to cover the second
film member, the filling device comprising:

an filling unit which configured and arranged to
fill the printing material into the printing material
containing chamber from the outside.

14. The filling device according to claim 13, further com-
prising
an elastic member to be attached to the second film
member.

15. The filling device according to claim 13 or claim 14,
further comprising
an opening closing unit configured and arranged to
close a first opening end which is located in an end
portion of the first printing material supply section
and a second opening end which is located in an end
portion of the second printing material supply sec-
tion.

16. The filling device according to any one of the pre-
ceding claims, further comprising
an inner path closing unit configured and arranged
to close a first inner path which is provided inside
the first printing material supply section so as to con-
nect the inside and the outside of the first printing
material supply section and a second inner path
which is provided inside the second printing material
supply section so as to connect the inside and the
outside of the second printing material supply sec-
tion.

17. The filling device according to any one of the pre-
ceding claims, further comprising
an aspirating unit configured and arranged to aspi-
rate the printing material from the first and second
printing material supply sections to the outside, re-
spectively.

18. A cartridge manufactured by the method for manu-
facturing a cartridge according to any one of claims
1 to 7.
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