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(54) Ink cartridge

(57) An ink cartridge includes a cartridge case en-
closing an ink chamber; a path extending from the ink
chamber to an exterior of the ink cartridge; a valve mem-
ber provided in the path, the valve member having a first
state in which communication between the ink chamber
and the exterior of the ink cartridge along the path is
permitted and a second state in which communication
between the ink chamber and the exterior of the ink car-
tridge along the path is prevented; and an urging member
provided on an ink chamber-side of the valve member in
the path, the urging member being capable of urging the
valve member along the path toward the exterior of the
cartridge. The urging member is formed of a resin or rub-
ber material having elasticity; and when the valve mem-
ber is in the first state, the urging member is compressed
in a direction of the path.
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Description

[0001] This application claims priority benefit of Japa-
nese Applications Nos. 2005-284646, filed on Septem-
ber 29, 2005, and 2005-342686, filed November 28,
2005.
[0002] An ink cartridge stores ink to be supplied to an
inkjet recording device (inkjet printer). The ink cartridge
is provided with an ink storage chamber that stores ink
and an ink supply port that supplies ink from the ink stor-
age chamber to the inkjet printer. The ink supply port may
also function as an insertion port for an ink extraction
tube. When the ink cartridge is not mounted to the inkjet
printer, the ink supply port is closed by a valve so that
ink will not leak from the ink cartridge.
[0003] Mounting the ink cartridge to the inkjet printer
is performed by pressing the ink cartridge toward the
inkjet printer. In the inkjet printer, a hollow ink extraction
tube is protrudingly arranged. When the ink cartridge is
mounted to the inkjet printer, the ink extraction tube en-
gages the valve that closes the ink supply port of the ink
cartridge, and the ink supply port is opened. By opening
the ink supply port, the ink storage chamber and the ink
extraction tube are permitted to communicate with each
other, and ink is supplied to the inkjet printer via the ink
extraction tube.
[0004] JP-A-2005-22198 discloses an ink cartridge in-
cluding an ink supply port having a valve that is urged
into a closed position by a coil spring. The ink supply port
is opened when the ink cartridge is mounted to an inkjet
printer and an ink extraction tube opens the valve by act-
ing against an urging force of the coil spring. When the
valve is opened by the ink extraction needle, the ink sup-
ply port can supply ink through the ink extraction needle
to the inkjet printer.
[0005] JP-A-2005-103866 discloses an ink cartridge
including a valve element that does not employ a coil
spring. The valve element is constructed so as to be
slightly deformed by insertion of an ink extraction tube.
The slight deformation opens an ink supply port and per-
mits the supply of ink.
[0006] As mentioned above, in the ink cartridge dis-
closed in JP-A-2005-22198, a metal coil spring is used.
Accordingly, if a spent ink cartridge is to be properly dis-
posed of, the cartridge must be taken apart so that com-
bustible and incombustible members can be disposed of
separately. This requirement increases the complexity
of disposal.
[0007] The ink cartridge disclosed in JP-A-
2005-103866 does not include metal parts, so a complex
disposal procedure is not necessary. However, as men-
tioned above, the valve member of the disclosed car-
tridge is opened by only slight deformation of the valve
member. Thus, if there are any irregularities in the molded
valve member, the ink cartridge may leak when it is not
installed in an inkjet printer and/or the valve member may
not open when the ink cartridge is mounted to the inkjet
printer, preventing ink from being supplied to the inkjet

printer.

SUMMARY

[0008] The present invention address the above-men-
tioned problems with existing ink cartridges. An object of
this invention is to provide an ink cartridge having an ink
supply path that can be reliably opened and closed, and
that can be disposed of without the need for a complex
disposal procedure.
[0009] According to an aspect of the invention an ink
cartridge includes: a cartridge case enclosing an ink
chamber; a path extending from the ink chamber to an
exterior of the ink cartridge; a valve member provided in
the path, the valve member having a first state in which
communication between the ink chamber and the exterior
of the ink cartridge along the path is permitted and a
second state in which communication between the ink
chamber and the exterior of the ink cartridge along the
path is prevented; and an urging member provided on
an ink chamber-side of the valve member in the path, the
urging member being capable of urging the valve mem-
ber along the path toward the exterior of the cartridge. In
various exemplary embodiments, the urging member is
formed of a resin or rubber material having elasticity; and
when the valve member is in the first state, the urging
member is compressed in a direction of the path.
[0010] According to another aspect of the invention an
ink cartridge, includes: a cartridge case enclosing an ink
chamber; a path extending from the ink chamber to an
exterior of the ink cartridge; a valve member provided in
the path, the valve member having a first state in which
communication between the ink chamber and the exterior
of the ink cartridge along the path is permitted and a
second state in which communication between the ink
chamber and the exterior of the ink cartridge along the
path is prevented; and an urging member provided on
an ink chamber-side of the valve member in the path, the
urging member being capable of urging the valve mem-
ber along the path toward the exterior of the cartridge. In
various exemplary embodiments, the urging member is
formed of a resin or rubber material having elasticity; and
an entirety of the urging member is provided on the ink
chamber-side of the valve member on the path. Accord-
ing to a further aspect of the invention, the urging member
may consist of a first urging member and a second urging
member. In the description of the embodiments, the first
urging member is described as the second spring mem-
ber 650 and the second urging member is described as
a first spring member 630.
According to a further aspect of the invention, when the
valve member is in its second state, i. e. its closed state,
either the second or the first urging member is com-
pressed in the direction of path. According to a further
aspect of the invention, the second urging member
stalled within the valve member is in its mounted state in
an ink jet printer already slightly bent. By this measure,
the second urging member having a spring flexible por-
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tion being already slightly bent, is more easily bent than
the urging member. Thus, when an ink extraction tube is
inserted, the second urging member is first bent, and
then the urging member (first urging member) is bent.
[0011] These and other optional features and possible
advantages of various aspects of this invention are de-
scribed in, or are apparent from, the following detailed
description of exemplary embodiments of the present in-
vention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Various exemplary embodiments of the inven-
tion will be described in detail with reference to the fol-
lowing figures, wherein:
[0013] FIG. 1 is a perspective view of an exemplary
ink cartridge according to the present invention;
[0014] FIG. 2(a) is a front view of a case of an exem-
plary ink cartridge according to the present invention;
[0015] FIG. 2(b) is a front view of a frame of an exem-
plary ink cartridge according to the present invention;
[0016] FIG. 2(c) is a front view of a cap of an exemplary
ink cartridge according to the present invention;
[0017] FIG. 3(a) is a front/rear view of a case of an
exemplary ink cartridge according to the present inven-
tion;
[0018] FIG. 3(b) is a left side/right side view of a case
of an exemplary ink cartridge according to the present
invention;
[0019] FIG. 3(c) is a top view of a case of an exemplary
ink cartridge according to the present invention;
[0020] FIG. 3(d) is a bottom view of a case of an ex-
emplary ink cartridge according to the present invention;
[0021] FIG. 4 is a cross sectional view of the case
shown in FIG. 3(d);
[0022] FIG. 5(a) is a front/rear view of a cap of an ex-
emplary ink cartridge according to the present invention;
[0023] FIG. 5(b) is a left side/right side view of a cap
of an exemplary ink cartridge according to the present
invention;
[0024] FIG. 5(c) is a top view showing of a cap of an
exemplary ink cartridge according to the present inven-
tion;
[0025] FIG. 5(d) is a bottom view of a cap of an exem-
plary ink cartridge according to the present invention;
[0026] FIG. 6(a) is a cross sectional view of the cap
shown in FIG. 5(c);
[0027] FIG. 6(b) is a cross sectional view of the cap
shown in FIG. 5(c);
[0028] FIG. 7(a) is a front view of a frame of an exem-
plary ink cartridge according to the present invention;
[0029] FIG. 7(b) is a rear view of a frame of an exem-
plary ink cartridge according to the present invention;
[0030] FIG. 8(a) is a left side view of a frame of an
exemplary ink cartridge according to the present inven-
tion;
[0031] FIG. 8(b) is a right side view of a frame of an
exemplary ink cartridge according to the present inven-

tion;
[0032] FIG. 8(c) is a top view of a frame of an exemplary
ink cartridge according to the present invention;
[0033] FIG. 8(d) is a bottom view of a frame of an ex-
emplary ink cartridge according to the present invention;
[0034] FIG. 9 is a front view of a frame of an exemplary
ink cartridge according to the present invention empha-
sizing ribs of the frame;
[0035] FIG. 10 is a front view of a disassembled frame
of an exemplary ink cartridge according to the present
invention;
[0036] FIG. 11 is a front view of a disassembled ink
supply valve mechanism of an exemplary ink cartridge
according to the present invention;
[0037] FIG. 12(a) is a side view of a joint member of
an exemplary ink cartridge according to the present in-
vention;
[0038] FIG. 12(b) is a top view of a joint member of an
exemplary ink cartridge according to the present inven-
tion;
[0039] FIG. 12(c) is a bottom view of a joint member
of an exemplary ink cartridge according to the present
invention;
[0040] FIG. 12(d) is a cross sectional view of the joint
member shown in FIG. 12(b);
[0041] FIG. 13(a) is a front/rear view of a valve member
of an exemplary ink cartridge according to the present
invention;
[0042] FIG. 13(b) is a left side/right side view of a valve
member of an exemplary ink cartridge according to the
present invention;
[0043] FIG. 13(c) is a top view of a valve member of
an exemplary ink cartridge according to the present in-
vention;
[0044] FIG. 13(d) is a bottom view of a valve member
of an exemplary ink cartridge according to the present
invention;
[0045] FIG. 13(e) is a cross sectional view of the valve
member shown in FIG. 13(c);
[0046] FIG. 14(a) is a side view of a first spring member
of an exemplary ink cartridge according to the present
invention;
[0047] FIG. 14(b) is a top view of a first spring member
of an exemplary ink cartridge according to the present
invention;
[0048] FIG. 14(c) is a bottom view of a first spring mem-
ber of an exemplary ink cartridge according to the present
invention;
[0049] FIG. 14(d) is a cross sectional view of the first
spring member shown in FIG. 14(b);
[0050] FIG. 15(a) is a front/rear view of a slider member
of an exemplary ink cartridge according to the present
invention;
[0051] FIG. 15(b) is a left side/right side view of a slider
member of an exemplary ink cartridge according to the
present invention;
[0052] FIG. 15(c) is a top view of a slider member of
an exemplary ink cartridge according to the present in-
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vention;
[0053] FIG. 15(d) is a bottom view of a slider member
of an exemplary ink cartridge according to the present
invention;
[0054] FIG. 15(e) is a cross sectional view of the slider
member shown in FIG. 15(c);
[0055] FIG. 16(a) is a side view of a support member
of an exemplary ink cartridge according to the present
invention;
[0056] FIG. 16(b) is a top view of a support member
of an exemplary ink cartridge according to the present
invention;
[0057] FIG. 16(c) is a bottom view of a support member
of an exemplary ink cartridge according to the present
invention;
[0058] FIG. 16(d) is a cross sectional view of the sup-
port member shown in FIG. 16(b);
[0059] FIG. 17(a) is a side view of a check valve of an
exemplary ink cartridge according to the present inven-
tion;
[0060] FIG. 17(b) is a top/bottom view of a check valve
of an exemplary ink cartridge according to the present
invention;
[0061] FIG. 17(c) is a cross sectional view of the check
valve shown in FIG. 17(b);
[0062] FIG. 18(a) is a side view of a cover member of
an exemplary ink cartridge according to the present in-
vention;
[0063] FIG. 18(b) is a top view of a cover member of
an exemplary ink cartridge according to the present in-
vention;
[0064] FIG. 18(c) is a bottom view of a cover member
of an exemplary ink cartridge according to the present
invention;
[0065] FIG. 18(d) is a cross sectional view of the cover
member shown in FIG. 18(b);
[0066] FIG. 19 is a cross sectional view of the ink car-
tridge shown in FIG. 2;
[0067] FIGS. 20(a)-20(b) are sequential cross section-
al views showing manufacture of a frame of an exemplary
ink cartridge according to the present invention;
[0068] FIG. 21 is an enlargement of the cross sectional
view shown in FIG. 20(c) at the location emphasized by
the arrow C;
[0069] FIGS. 22(a)-22(c) are sequential front views
showing manufacture of a frame of an exemplary ink car-
tridge according to the present invention;
[0070] FIGS. 23(a)-23(c) are sequential front views
showing manufacture of an exemplary ink cartridge ac-
cording to the present invention;
[0071] FIGS. 24(a) and 24(b) are sequential cross sec-
tional views showing welding of a case and a cap of an
exemplary ink cartridge according to the present inven-
tion;
[0072] FIGS. 25(a)-25(c) are sequential cross section-
al views showing mounting of an ink insertion plug of an
exemplary ink cartridge according to the present inven-
tion;

[0073] FIGS. 26(a) and 26(b) are sequential cross sec-
tional views showing mounting of an exemplary ink car-
tridge according to the present invention in an inkjet print-
er;
[0074] FIGS. 27(a)-27(c) are sequential cross section-
al views showing operation of a valve mechanism of an
exemplary ink cartridge according to the present inven-
tion;
[0075] FIGS. 28(a) and 28(b) are sequential cross sec-
tional views showing operation of a joint member of an
exemplary ink cartridge according to the present inven-
tion upon insertion of an ink extraction tube;
[0076] FIG. 29 is a graph showing a tactile feeling when
an exemplary ink cartridge according to the present in-
vention is mounted to an inkjet printer;
[0077] FIG. 30 is a graph showing a relationship be-
tween a configuration of a frame inclined surface and a
remaining ink amount and a relationship between the
configuration of the frame inclined surface and storage
capacity in an exemplary ink cartridge according to the
present invention;
[0078] FIG. 31 is a cross sectional view of an exem-
plary ink cartridge according to the present invention;
[0079] FIGS. 32(a) and 32(b) are sequential cross sec-
tional views showing insertion of an ink supply tube into
part of an ink supply portion of an exemplary ink cartridge
according to the present invention;
[0080] FIGS. 33(a) and 33(b) are sequential cross sec-
tional views showing insertion of an ink supply tube into
part of an ink supply portion of an exemplary ink cartridge
according to the present invention;
[0081] FIG. 34 is a cross sectional view of part of an
ink supply portion of an exemplary ink cartridge according
to the present invention;
[0082] FIGS. 35(a) and 35(b) are sequential cross sec-
tional views showing insertion of an ink supply tube into
part of an ink supply portion of an exemplary ink cartridge
according to the present invention;
[0083] FIGS. 36(a) and 36(b) are sequential cross sec-
tional views showing insertion of an ink supply tube into
part of an ink supply portion of an exemplary ink cartridge
according to the present invention;
[0084] FIGS. 37(a) and 37(b) are sequential cross sec-
tional views showing insertion of an ink supply tube into
part of an ink supply portion of an exemplary ink cartridge
according to the present invention;
[0085] FIG. 38(a) is a side view of a valve member of
an exemplary ink cartridge according to the present in-
vention;
[0086] FIG. 38(b) is a top view of a valve member of
an exemplary ink cartridge according to the present in-
vention;
[0087] FIG. 38(c) is a bottom view of a valve member
of an exemplary ink cartridge according to the present
invention;
[0088] FIG. 38(d) is a cross sectional view of the valve
member shown in FIG. 38(b);
[0089] FIGS. 39(a) and 39(b) are sequential cross sec-
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tional views showing insertion of an ink supply tube into
part of an ink supply portion of an exemplary ink cartridge
according to the present invention;
[0090] FIGS. 40(a) and 40(b) are sequential cross sec-
tional views showing insertion of an ink supply tube into
part of an ink supply portion of an exemplary ink cartridge
according to the present invention;
[0091] FIGS. 41(a) and 41(b) are sequential cross sec-
tional views showing insertion of an ink supply tube into
part of an ink supply portion of an exemplary ink cartridge
according to the present invention;
[0092] FIGS. 42(a) and 42(b) are sequential cross sec-
tional views showing insertion of an ink supply tube into
part of an ink supply portion of an exemplary ink cartridge
according to the present invention;
[0093] FIG. 43 is a schematic cross sectional view of
an exemplary ink cartridge according to the present in-
vention;
[0094] FIG. 44 is a schematic cross sectional view of
an exemplary ink cartridge according to the present in-
vention;
[0095] FIG. 45 is a cross sectional view of an exem-
plary ink cartridge according to the present invention;
[0096] FIGS. 46(a)-46(b) are sequential side views
showing mounting of an exemplary ink cartridge accord-
ing to the present invention to a mounting portion of an
inkjet printer;
[0097] FIG. 47(a) and 47(b) are sequential cross sec-
tional views showing detection of an empty state of an
exemplary ink cartridge according to the present inven-
tion;
[0098] FIG. 48(a) and 48(b) are sequential cross sec-
tional views showing detection of an empty state of an
exemplary ink cartridge according to the present inven-
tion;
[0099] FIG. 49(a) and 49(b) are sequential cross sec-
tional views showing detection of an empty state of an
exemplary ink cartridge according to the present inven-
tion;
[0100] FIGS. 50(a) and 50(b) are sequential cross sec-
tional views showing welding of a case and a cap of an
exemplary ink cartridge according to the present inven-
tion;
[0101] FIG. 51 is a cross sectional view of an exem-
plary ink cartridge according to the present invention;
[0102] FIG. 52 is a cross sectional view of part of an
ink supply portion of an exemplary ink cartridge according
to the present invention;
[0103] FIG. 53(a) is a top view of a slider member of
an exemplary ink cartridge according to the present in-
vention;
[0104] FIG. 53(b) is a top view of a support member
of an exemplary ink cartridge according to the present
invention;
[0105] FIG. 53(c) is a top view of a sheet member of
an exemplary ink cartridge according to the present in-
vention;
[0106] FIG. 54 is a cross sectional view of a joint mem-

ber of an exemplary ink cartridge according to the present
invention;
[0107] FIG. 55 is a cross sectional view of a valve
mechanism of an exemplary ink cartridge according to
the present invention;
[0108] FIG. 56 is a perspective view of an exemplary
ink cartridge according to the present invention;
[0109] FIG. 57 is a perspective view of an exemplary
ink cartridge according to the present invention in a dis-
assembled state;
[0110] FIG. 58(a) is a top view of a cap of an exemplary
ink cartridge according to the present invention;
[0111] FIG. 58(b) is a cross sectional view of the cap
shown in FIG. 58(a);
[0112] FIG. 59 is a front view of a disassembled frame
of an exemplary ink cartridge according to the present
invention;
[0113] FIG. 60(a) is a front/rear view of a disassembled
ink supply valve mechanism of an exemplary ink car-
tridge according to the present invention;
[0114] FIG. 60(b) is a front/rear view of a disassembled
ink supply valve mechanism of an exemplary ink car-
tridge according to the present invention;
[0115] FIG. 61(a) is a front/rear view of a supply valve
jacket of an exemplary ink cartridge according to the
present invention;
[0116] FIG. 61(b) is a left side/right side view of a sup-
ply valve jacket of an exemplary ink cartridge according
to the present invention;
[0117] FIG. 61(c) is a top view of a supply valve jacket
of an exemplary ink cartridge according to the present
invention;
[0118] FIG. 61(d) is a bottom view of a supply valve
jacket of an exemplary ink cartridge according to the
present invention;
[0119] FIG. 61(e) is a cross sectional view of the supply
valve jacket shown in FIG. 61(c);
[0120] FIG. 62(a) is a side view of a joint member of
an exemplary ink cartridge according to the present in-
vention;
[0121] FIG. 62(b) is a top view of a joint member of an
exemplary ink cartridge according to the present inven-
tion;
[0122] FIG. 62(c) is a bottom view of a joint member
of an exemplary ink cartridge according to the present
invention;
[0123] FIG. 62(d) is a cross sectional view of the joint
member shown in FIG. 62(b);
[0124] FIG. 63(a) is a front/rear view of a valve member
of an exemplary ink cartridge according to the present
invention;
[0125] FIG. 63(b) is a left side/right side view of a valve
member of an exemplary ink cartridge according to the
present invention;
[0126] FIG. 63(c) is a top view of a valve member of
an exemplary ink cartridge according to the present in-
vention;
[0127] FIG. 63(d) is a bottom view of a valve member
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of an exemplary ink cartridge according to the present
invention;
[0128] FIG. 63(e) is a cross sectional view of the valve
member shown in FIG. 63(c);
[0129] FIG. 64(a) is a side view of a first spring member
of an exemplary ink cartridge according to the present
invention;
[0130] FIG. 64(b) is a top view of a first spring member
of an exemplary ink cartridge according to the present
invention;
[0131] FIG. 64(c) is a bottom view of a first spring mem-
ber of an exemplary ink cartridge according to the present
invention;
[0132] FIG. 64(d) is a cross sectional view of the first
spring member shown in FIG. 64(b);
[0133] FIG. 65(a) is a front/rear view of a slider member
of an exemplary ink cartridge according to the present
invention;
[0134] FIG. 65(b) is a left side/right side view of a slider
member of an exemplary ink cartridge according to the
present invention;
[0135] FIG. 65(c) is a top view of a slider member of
an exemplary ink cartridge according to the present in-
vention;
[0136] FIG. 65(d) is a bottom view of a slider member
of an exemplary ink cartridge according to the present
invention;
[0137] FIG. 65(e) is a cross sectional view of the slider
member shown in FIG. 65(c);
[0138] FIG. 66(a) is a side view of a support member
of an exemplary ink cartridge according to the present
invention;
[0139] FIG. 66(b) is a top view of a support member
of an exemplary ink cartridge according to the present
invention;
[0140] FIG. 66(c) is a bottom view of a support member
of an exemplary ink cartridge according to the present
invention;
[0141] FIG. 66(d) is a cross sectional view of the sup-
port member shown in FIG. 66(b);
[0142] FIG. 67(a) is a side view of a check valve of an
exemplary ink cartridge according to the present inven-
tion;
[0143] FIG. 67(b) is a cross sectional view of the check
valve shown in FIG. 67(a);
[0144] FIG. 67(c) is a top view of a check valve of an
exemplary ink cartridge according to the present inven-
tion;
[0145] FIG. 67(d) is a bottom view of a check valve of
an exemplary ink cartridge according to the present in-
vention;
[0146] FIG. 68(a) is a side view of a cover member of
an exemplary ink cartridge according to the present in-
vention;
[0147] FIG. 68(b) is a top view of a cover member of
an exemplary ink cartridge according to the present in-
vention;
[0148] FIG. 68(c) is a bottom view of a cover member

of an exemplary ink cartridge according to the present
invention;
[0149] FIG. 68(d) is a cross sectional view of the cover
member shown in FIG. 68(b);
[0150] FIG. 69(a) is a front/rear view of an intake valve
jacket of an exemplary ink cartridge according to the
present invention;
[0151] FIG. 69(b) is a left side/right side view of an
intake valve jacket of an exemplary ink cartridge accord-
ing to the present invention;
[0152] FIG. 69(c) is a top view of an intake valve jacket
of an exemplary ink cartridge according to the present
invention;
[0153] FIG. 69(d) is a bottom view of an intake valve
jacket of an exemplary ink cartridge according to the
present invention;
[0154] FIG. 69(e) is a cross sectional view of the intake
valve jacket shown in FIG. 69(c);
[0155] FIG. 70(a) is a side view of a joint member of
an exemplary ink cartridge according to the present in-
vention;
[0156] FIG. 70(b) is a top view of a joint member of an
exemplary ink cartridge according to the present inven-
tion;
[0157] FIG. 70(c) is a bottom view of a joint member
of an exemplary ink cartridge according to the present
invention;
[0158] FIG. 70(d) is a cross sectional view of the joint
member shown in FIG. 70(b).
[0159] FIG. 71(a) is a front/rear view of a valve mem-
ber/actuator of an exemplary ink cartridge according to
the present invention;
[0160] FIG. 71(b) is a bottom view of a valve member/
actuator of an exemplary ink cartridge according to the
present invention;
[0161] FIG. 72 is a partial cross sectional view of a
frame of an exemplary ink cartridge according to the
present invention;
[0162] FIG. 73(a) is a right side view of a frame of an
exemplary ink cartridge according to the present inven-
tion prior to application of a film;
[0163] FIG. 73(b) is a front view of a frame of an ex-
emplary ink cartridge according to the present invention
prior to application of a film;
[0164] FIG. 74(a) is a front view of a frame of an ex-
emplary ink cartridge according to the present invention
prior to installation of an ink supply valve mechanism and
an air intake valve mechanism;
[0165] FIG. 74(b) is a front view of a frame of an ex-
emplary ink cartridge according to the present invention
prior to addition of ink to the frame;
[0166] FIG. 74(c) is a front view of a frame of an ex-
emplary ink cartridge according to the present invention
after to addition of ink to the frame;
[0167] FIG. 75(a) is a perspective view of a frame and
portions of a case of an exemplary ink cartridge according
to the present invention prior to assembly;
[0168] FIG. 75(b) is a front view of an exemplary ink
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cartridge according to the present invention;
[0169] FIG. 76(a) is a perspective view of a cap and a
case of an exemplary ink cartridge according to the
present invention prior to assembly;
[0170] FIG. 76(b) is a perspective view of an exemplary
ink cartridge according to the present invention during
packaging;
[0171] FIG. 77(a) is a cross sectional view of an ex-
emplary ink cartridge and an exemplary inkjet printer ac-
cording to the present invention prior to mounting of the
ink cartridge;
[0172] FIG. 77(b) is a cross sectional view of an ex-
emplary ink cartridge and an exemplary inkjet printer ac-
cording to the present invention during mounting of the
ink cartridge;
[0173] FIG. 77(c) is a cross sectional view of an exem-
plary ink cartridge and an exemplary inkjet printer ac-
cording to the present invention after mounting of the ink
cartridge;
[0174] FIG. 78(a) is a cross sectional view of an ex-
emplary ink cartridge and an exemplary inkjet printer ac-
cording to the present invention prior to dismounting of
the ink cartridge;
[0175] FIG. 78(b) is a cross sectional view of an ex-
emplary ink cartridge and an exemplary inkjet printer ac-
cording to the present invention during dismounting of
the ink cartridge;
[0176] FIG. 78(c) is a cross sectional view of an exem-
plary ink cartridge and an exemplary inkjet printer ac-
cording to the present invention after dismounting of the
ink cartridge;
[0177] FIG. 79(a) is a front view of a frame of an ex-
emplary ink cartridge according to the present invention;
[0178] FIG. 79(b) is a rear view of a frame of an exem-
plary ink cartridge according to the present invention;
[0179] FIG. 80 is a partial cross sectional view of a
frame of an exemplary ink cartridge according to the
present invention;
[0180] FIG. 81(a) is a rear view of an ink dispensing
portion of an exemplary ink cartridge according to the
present invention;
[0181] FIG. 81(b) is a cross sectional view of the ink
dispensing portion shown in FIG. 8 1 (a);
[0182] FIG. 81(c) is a rear view of an ink dispensing
portion of an exemplary ink cartridge according to the
present invention;
[0183] FIG. 81(d) is a rear view of an ink dispensing
portion of an exemplary ink cartridge according to the
present invention;
[0184] FIG. 82(a) is a perspective view of an air intake
portion of an exemplary ink cartridge according to the
present invention;
[0185] FIG. 82(b) is a rear view of an air intake portion
of an exemplary ink cartridge according to the present
invention;
[0186] FIG. 82(c) is a front view of an air intake portion
of an exemplary ink cartridge according to the present
invention;

[0187] FIG. 83(a) is a rear view of an ink filling portion
of an exemplary ink cartridge according to the present
invention;
[0188] FIG. 83(b) is cross sectional view of the ink filling
portion shown in FIG. 83(a);
[0189] FIG. 84(a) is a front view of a frame of an ex-
emplary ink cartridge according to the present invention
filled with ink;
[0190] FIG. 84(b) is a front view of a frame of an ex-
emplary ink cartridge according to the present invention
emptied of ink;
[0191] FIG. 85(a) is a front view of an ink detection
projection of an exemplary ink cartridge according to the
present invention;
[0192] FIG. 85(b) is a cross sectional view of the ink
detection projection shown in FIG. 85(a);
[0193] FIG. 85(c) is a cross sectional view of the ink
detection projection shown in FIG. 85(a);
[0194] FIG. 86(a) is a side view of a detector of an
exemplary ink cartridge according to the present inven-
tion; and
[0195] FIG. 86(b) is an end view of a detector of an
exemplary ink cartridge according to the present inven-
tion.

DETAILED DESCRIPTION OF EMBODIMENTS

[0196] FIG. 1 is a perspective view of an ink cartridge
1 according to an exemplary embodiment of the present
invention. FIG. 2 is a front view of the ink cartridge 1
separated into parts. FIG. 2(a) is a front view of a case
200, FIG. 2(b) is a front view of a frame 100, and FIG. 2
(c) is a front view of a cap 300.
[0197] As shown in FIG. 1, the ink cartridge 1 is pro-
vided with: the case 200, which is a casing body that
substantially covers the frame 100 (see FIG. 2); the frame
100, which can store ink; and the cap 300, which is a lid
welded to the case 200, and to which the frame 100 is
mounted. The case 200 and the cap 300 form a casing
of the ink cartridge 1.
[0198] As shown in FIG. 2(a), the case 200 is formed
in a substantially square shape as seen from the front (a
direction perpendicular to the paper plane of FIG. 2(a)).
The case 200 opens at a case aperture portion 210 (see
lower side of FIG. 2(a), FIG. 3(d)). The surface opposite
from the case aperture portion 210 (upper side of FIG. 2
(a)) is a case ceiling wall 220, and a case sidewall 230
is arranged between the case ceiling wall 220 and the
case aperture portion 210. The case sidewall 230 in-
cludes two pairs of sidewalls, each pair of sidewalls in-
cluding two sidewalls that are substantially the same
shape and opposite from each other. The two pairs of
side walls form four surfaces of the case sidewall 230.
In exemplary embodiments, two of the sidewalls forming
the case sidewall 230 have larger surface areas than the
other sidewalls (the sidewalls opposing each other in a
direction perpendicular to the paper plane of FIG. 2(a)).
A case curved portion 240 may be formed on one or both

11 12 



EP 1 787 817 A2

8

5

10

15

20

25

30

35

40

45

50

55

of the side walls having a greater surface area. The case
curved portion 240 may be curved toward an outside of
the case 200 (in a direction perpendicular to the paper
plane of FIG. 2(a)). This case curved portion 240 forms
a space that stores the frame 100 in a state in which ink
is filled, and also functions so as to improve the strength
of the case 200.
[0199] As shown in FIG. 2(b), the frame 100 is an ink
storage body, and is provided with: a frame main body
portion 110 forming a main body of the frame 100; an ink
storage portion 120 that is formed in the center of the
frame main body portion 110 and includes a chamber for
storing ink; a substantially cylindrical ink insertion portion
130 through which ink is injected (filled) into the ink stor-
age portion; a substantially cylindrical ink supply portion
140 through which ink in the ink storage portion 120 is
supplied to an inkjet printer 1710 (see FIG. 26); and a
frame restriction portion 150 that protrudes substantially
parallel to the ink supply portion 140 and restricts move-
ment of the frame 100 in a front-to-back direction (per-
pendicular to the paper plane of FIG. 2(b)) when the
frame 100 is mounted to the cap 300. FIG. 2(b) shows
the frame 100 in a state in which a space for storing ink
has not been formed. As discussed below, a film 1430
(see FIG. 19) may be welded to the frame main body
portion 110 to form a space that becomes an ink storage
chamber between the film 1430 and the ink storage por-
tion 120. A detailed explanation of various structures of
the frame 100 is provided below.
[0200] As shown in FIG. 2(c), the cap 300 is provided
with: a cap bottom wall 310 that forms a bottom surface
of the ink cartridge 1; a cap sidewall 320 that extends
from an outer edge of the cap bottom wall 310; and a cap
through hole 330 (see FIG. 5(d)) that is formed at a po-
sition corresponding to the ink supply portion 140 of the
frame 100. On the cap sidewall 320, at a location corre-
sponding to the case curved portion 240 of the case 200,
a cap curved portion 340 is formed that is curved in an
outward direction of the cap 300. Furthermore, as shown
in FIG. 1, the cap 300 is welded to the case 200 so that
the cap sidewall 320 surrounds part (end portion of the
case aperture portion 210 side) of the case sidewall 230
of the case 200.
[0201] The case 200 is described with reference to
FIGS. 3 and 4. FIG. 3 shows views of six surfaces of the
case. FIG. 3(a) is a front/rear view of the case 200, FIG.
3(b) is a left side/right side view of the case 200, FIG. 3
(c) is a top view of the case 200, and FIG. 3(d) is a bottom
view of the case 200. FIG. 4 is a cross sectional view of
the case 200 shown in FIG. 3(d). FIG. 3(a) is identical to
FIG. 2(a), so a detailed explanation of FIG. 3(a) is omit-
ted.
[0202] As shown in FIG. 3(b), the case 200 is con-
structed so that a horizontal width of the case 200 (the
width of the horizontal direction of FIG. 3(b)) becomes
greater from the case ceiling wall 220 to the case aperture
portion 210. The horizontal width of the case curved por-
tion 240, on the other hand, is substantially constant.

Furthermore, in the vertical direction of the case sidewall
230 (vertical direction of FIG. 3(b)), the case curved por-
tion 240 is formed so that an upper end portion of the
case sidewall 230 (end portion of the upper side of FIG.
3(b)) is formed to be spaced from the case aperture por-
tion 210 by a predetermined distance. The upper end
portion of the case sidewall 230 in which the case curved
portion 240 is not formed is a case handle portion 250,
and can be used as a handle when the ink cartridge 1 is
mounted to the inkjet printer 1710 (see FIG. 26).
[0203] As shown in FIG. 3(c), the case handle portion
250 is formed to be curved to the inside (vertical direction
of FIG. 3(c)) of the case 200. The curvature provides the
case handle portion 250 with a shape that permits the
case 200 to be easily held by a user. Additionally, when
the case 200 is pressed into a mounting portion of the
inkjet printer 1710 (see FIG. 26), by holding the case
handle portion 250, a user’s hand will contact the case
curved portion 240 thus preventing the case 200 from
slipping from the user’s hand. Therefore, compared to a
case having a substantially rectangular-parallelepiped
shape, ease of mounting the ink cartridge 1 to the inkjet
printer 1710 is improved.
[0204] As shown in FIG. 3(d), a case protruding mem-
ber 260 is formed in the case ceiling wall 220 so as to
protrude into the case 200 toward the case aperture por-
tion 210. As shown in FIG. 4, the case protruding member
260 protrudes into the case 200 for a distance corre-
sponding substantially the height of the case handle por-
tion 250. When the frame 100 is stored within the case
200, the case protruding member 260 presses a part of
the ink insertion portion 130 of the frame 100 so that the
frame 100 does not slide due to vibration, etc. A detailed
explanation is provided below.
[0205] As shown in FIG. 4, the case aperture portion
210 of the case 200 is provided with a first aperture end
surface 211 that is positioned in an outer direction of the
case 200, and a second aperture end surface 212 that
is positioned inside of the case 200 from the first aperture
end surface 211. As shown in the enlarged inset in FIG.
4, the first and second aperture end surfaces 211 and
212 are formed in a stepped configuration so that a por-
tion of the end surface of the case aperture portion 210
is recessed. When the case 200 is mounted to the cap
300, a cap protruding member 350 (see FIG. 6) of the
cap 300 contacts the step between the first and second
aperture end surfaces 211 and 212. Therefore, the cap
protruding member 350 is positioned inside of the case
200 so the case 200 and the cap 300 can be prevented
from shifting with respect to each other.
[0206] The cap 300 is described with reference to
FIGS. 5 and 6. FIG. 5 shows views of six surfaces of the
cap 300. FIG. 5(a) is a front/rear view of the cap 300,
FIG. 5(b) is a left side/right side view of the cap 300, FIG.
5(c) is a top view showing an inner surface of the cap
300, and FIG. 5(d) is a bottom view of the cap 300. FIG.
6 shows cross sectional views of the cap 300. FIG. 6(a)
is a cross sectional view of the cap 300 shown in FIG. 5

13 14 



EP 1 787 817 A2

9

5

10

15

20

25

30

35

40

45

50

55

(c), and FIG. 6(b) is a cross sectional view of the cap 300
shown in FIG. 5(c). The broken lines in FIGS. 6(a) and
(b) are imaginary lines showing positions of the frame
100 and the case 200 when mounted to the cap 300.
FIG. 5(a) is identical to FIG. 2(c), so a detailed explana-
tion of FIG. 5(a) is omitted.
[0207] As shown in FIG. 5(b), in the cap 300, the cap
curved portions 340 are formed to be vertically symmet-
rical in a side surface view (direction perpendicular to the
paper plane of FIG. 5(b)). Furthermore, the cap sidewall
320 is formed in a substantially perpendicular direction
(vertical direction of FIG. 5(b)) with respect to the cap
bottom wall 310.
[0208] As shown in FIG. 5(c), the cap protruding mem-
ber 350 is formed at a predetermined distance from the
cap sidewall 320 inside of the cap sidewall 320 within the
cap 300. As shown in FIG. 6(a), the cap protruding mem-
ber 350 is formed to be extremely short in the vertical
direction (vertical direction of FIG. 6(a)) of the cap side-
wall 320. When the case 200 is mounted to the cap 300,
this cap protruding member 350 contacts the step formed
by the first and second aperture end surfaces 211 and
212, respectively, of the case aperture portion 210.
[0209] As shown in FIG. 5(c), inside of the cap protrud-
ing member 350 within the cap 300, a substantially cy-
lindrical cap joint portion 360 is contacted by the ink sup-
ply portion 140 of the frame 100 (left side of FIG. 5(c)),
and a pair of cap restriction members 370 (right side of
FIG. 5(c)) restricts movement of the frame 100 by con-
tacting the frame restriction portion 150 of the frame 100
when the cap 300 is assembled with the case 200 and
the frame 100.
[0210] As seen from a direction perpendicular to the
paper plane of FIG. 5(c), the cap joint portion 360 is
formed in a substantially round shape. As shown in FIG.
6(a), the cap joint portion 360 is formed in a cylindrical
shape extending to substantially the same height as the
cap sidewall 320. The cap joint portion 360 includes a
pair of cap guide grooves 361 in which a pair of frame
loose insertion members 141 (see FIG. 7) of the ink sup-
ply portion 140 are loosely inserted. The cap guide
grooves 361 are formed from the upper end surface (end
surface of the upper side of FIG. 6(a)) of the cap joint
portion 360 toward the cap bottom wall 310 (lower direc-
tion of FIG. 6(a)). The pair of cap guide grooves 361 is
symmetrically arranged about an axis A (see FIGS. 5(c)
and 6(a)) of the cap joint portion 360, and the depth of
the pair of cap guide grooves 361 in an axis A direction
is approximately half the height of the cap joint portion
360 in the axis A direction.
[0211] As shown in FIG. 6(a), in the cap joint portion
360, a pair of cap joint holes 362 is formed, which contacts
a pair of frame joint members 142 (see FIG. 7) of the ink
supply portion 140 when the cap 300 is assembled with
the case 200 and the frame 100. The pair of cap joint
holes 362 is symmetrically arranged about the axis A of
the cap joint portion 360 and are arranged substantially
perpendicular to a line connecting the pair of cap guide

grooves 361. The position of the pair of cap joint holes
362 in the axis A direction corresponds substantially to
the position of the lower end portion of the pair of cap
guide grooves 361.
[0212] The pair of cap restriction members 370 in-
cludes a pair of flat plate-shaped members and protrudes
from the inner side of the cap bottom wall 310. The dis-
tance between the pair of cap restriction members 370
corresponds substantially to the diameter of the cap joint
portion 360. Furthermore, as shown in FIG. 6(b), the
height of the pair of cap restriction members 370 in the
axis A direction is approximately half the height of the
cap sidewall 320. If the height of the pair of cap restriction
members 370 is too low, movement of the frame 100
cannot be prevented. On the contrary, if the height of the
pair of cap restriction members 370 is too high, the cap
restriction members 370 hinder the frame 100 from being
mounted to the cap 300. Forming the pair of cap restric-
tion members 370 to a height approximately half the
height of the cap sidewall 320 in the axis A direction re-
stricts movement of the frame 100 and allows for effective
mounting of the frame 100.
[0213] Additionally, the pair of cap restriction members
370 restricts rotational movement of the frame 100 about
the cap joint portion 360 when the frame 100 is mounted
to the cap 300. The greater the distance between the cap
restriction members 370 and the cap joint portion 360,
the more accurately such rotational movement can be
prevented. In the exemplary embodiment shown in FIG.
5(c), the cap joint portion 360 and the pair of cap restric-
tion members 370 are formed on both sides (positions
to the side and away from the center) of the cap 300, so
the movement of the frame 100 can be accurately re-
stricted. Furthermore, it is possible to even more accu-
rately restrict movement of the frame 100 by increasing
the distance between the cap joint portion 360 and the
pair of cap restriction members 370 (in the horizontal
direction of FIG. 5(c)). In such an arrangement, a distance
between the ink supply portion 140 and the frame restric-
tion portion 150 of the frame 100 would also be increased.
[0214] As described above, as the cap 300 and the
frame 100 are mounted, the ink supply portion 140 is
guided by the pair of cap guide grooves 361 of the cap
joint portion 360. At the same time, movement is restrict-
ed by the pair of cap restriction members 370, so posi-
tioning of the cap 300 with respect to the frame 100 is
easily performed. Furthermore, the pair of frame joint
members 142 of the ink supply portion 140 contacts the
pair of cap joint holes 362 of the cap joint portion 360, so
the frame 100 and the cap 300 are connected; thus, the
frame 100 and the cap 300 can be mounted in a simplified
process without welding the frame 100 and the cap 300.
[0215] As shown in FIG. 5(d), in the cap bottom wall
310 of the cap 300, the cap through hole 330 is formed
in a position corresponding to the cap joint portion 360.
The center of the cap through hole 330 is positioned on
the axis A of the cap joint portion 360. The cap through
hole 330 is a hole in which an ink extraction tube 1720
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(see FIG. 26) arranged on the inkjet printer 1710 side is
inserted when the ink cartridge 1 is mounted to the inkjet
printer 1710 (see FIG. 26). Furthermore, as shown in
FIG. 6(a), the cap through hole 330 is formed in a tapered
shape in which the diameter becomes smaller from the
outside of the cap bottom wall 310 progressing toward
the inside of the cap 300. Therefore, when the ink ex-
traction tube 1720 is inserted into the cap through hole
330, it is guided by the taper-shaped inclined surface of
the cap through hole 330, so the ink cartridge 1 can be
smoothly mounted.
[0216] The frame 100 is described with reference to
FIGS. 7-9. FIG. 7 shows views of the frame 100. FIG. 7
(a) is a front view of the frame 100, and FIG. 7(b) is a
rear view of the frame 100. FIG. 8 shows views of the
frame 100. FIG. 8(a) is a left side view of the frame 100,
FIG. 8(b) is a right side view of the frame 100, FIG. 8(c)
is a top view of the frame 100, and FIG. 8(d) is a bottom
view of the frame 100. FIG. 9 is a view in which ribs of
the frame 100 are emphasized and shown. In the follow-
ing explanation, the right/left direction of FIG. 7(a) is a
horizontal direction of the frame 100 (or frame main body
portion 110), and the up/down direction of FIG. 7(a) is a
vertical direction of the frame 100 (or frame main body
portion 110).
[0217] As shown in FIG. 7(a), a through hole is formed
in the frame main body portion 110 of the frame 100 that
forms the ink storage portion 120. As shown in FIGS. 7
(a) and (b), the ink storage portion 120 has an aperture
125 on the each side of the frame main body portion 110.
These apertures 125 are respectively connected to frame
brim portions 112. Substantially circle-shaped frame pro-
truding members 111 are formed on the frame brim por-
tions 112, that protrude toward a front side (front side in
the direction perpendicular to the paper plane of FIG. 7
(a)) at a position slightly separated from, but close to, the
apertures 125 so as to surround the apertures 125. The
frame protruding members 111 are welding locations (an-
nular belt region) where the film 1430 (see FIG. 19) can
be welded to the frame main body portion 110.
[0218] Furthermore, as shown in FIG. 7(a), an ink in-
sertion hole 121 connected to the ink insertion portion
130 and an ink supply hole 122 connected to the ink
supply portion 140 are formed in the ink storage portion
120. Additionally, with respect to the ink storage portion
120, a substantially round frame through hole 123 con-
necting the front side and the rear side is formed in a
substantially central portion of the ink storage portion 120
in the width direction (direction perpendicular to the paper
plane of FIG. 7(a)). Furthermore, the ink storage portion
120 is provided with a pair of frame inclined surfaces 124
inclined toward the frame through hole 123 from the ap-
ertures 125, respectively, on the front side and the rear
side of the frame main body portion 110. The circumfer-
ential wall of the ink storage portion 120 is formed by the
pair of frame inclined surfaces 124. In addition, the ink
insertion hole 121 is formed in the frame inclined surfaces
124, so the ink injected into the ink storage portion 120

from the ink insertion hole 121 can be injected along the
frame inclined surfaces 124; thus, bubbling of ink injected
into the ink storage portion 120 can be prevented.
[0219] Here, the ink supply portion 140 is explained.
As shown in FIG. 7(a), in the ink supply portion 140, in a
position (right and left of FIG. 7(a)) opposite to the outer
circumference of the ink supply portion 140, the pair of
frame loose insertion members 141 that is loosely insert-
ed into the pair of cap guide grooves 361 (see FIG. 6(a))
of the cap joint portion 360 is formed and protrudes out-
ward in a diameter direction from the outer circumference
of the ink supply portion 140. Furthermore, on the outer
circumference of the ink supply portion 140, the pair of
frame joint members 142 is formed, which contacts the
pair of cap joint holes 362 (see FIG. 6(a)) of the cap joint
portion 360. This pair of frame joint members 142 is po-
sitioned on a straight line substantially perpendicular to
a straight line connecting the pair of frame loose insertion
members 141. As shown in FIGS. 8(a) and 8(b), with
respect to the pair of frame joint members 142, a top
portion is provided with a horizontal surface protruding
in a horizontal direction (right/left direction of FIG. 8(a))
and an inclined surface that inclines from an outer edge
of the horizontal surface toward the outer circumferential
wall of the ink supply portion 140 at a bottom portion of
the frame joint member 142. Insertion of the frame joint
members 142 into the cap joint portion 360 is smoothly
performed by the inclined surface of the pair of frame
joint members 142, and the frame 100 and the cap 300
are connected (locked) by the horizontal surface of the
top portion of the pair of frame joint members 142.
[0220] As shown in FIG. 7(b), with respect to the frame
100 in a rear view (seen from a direction perpendicular
to the paper plane of FIG. 7(b)), the frame protruding
member 111, the frame through hole 123, and the frame
inclined surfaces 124 are formed in the same position
and shape as those of the frame 100 in a front view (seen
from a direction perpendicular to the paper plane of FIG.
7(a)). The ink supply hole 122 is shown in a position that
is reversed with respect to FIG. 7(a). Furthermore, the
ink supply hole 122 is formed at the tip end portion on
the frame through hole 123 side of the frame inclined
surfaces 124, so ink stored in the ink storage portion 120
can be efficiently consumed. If an ink supply hole is
formed in the frame inclined surfaces 124 away from the
tip end portion, the film 1430 will adhere to the frame
inclined surfaces 124 before ink in the ink storage portion
120 is consumed, thus closing the ink supply hole. How-
ever, since the ink supply hole 122 is formed at the tip
end portion of the frame inclined surfaces 124, the ink
supply hole 122 will not be closed by the film 1430 until
ink in the ink storage portion 120 is consumed (see FIG.
19).
[0221] Furthermore, the front surface view and the
back surface view of the frame 100 differ due to the lo-
cation of the ink insertion hole 121, which is connected
to the ink insertion portion 130. As shown in the rear view
of the frame 100 in FIG. 7(b), the ink insertion hole 121
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does not appear in the ink storage portion 120. That is,
the ink insertion hole 121 is formed only on one side (front
view side of FIG. 7(a)) of the frame 100, so ink is injected
from one location.
[0222] As shown in FIGS. 7(a) and 7(b), the frame main
body portion 110 is formed in a substantially square
shape as seen from a direction perpendicular to the paper
plane, and four frame brim portions 112 are formed at
the corners. As shown in FIGS. 7(a) and 7(b), on the front
side and the rear side of frame 100, the frame brim por-
tions 112 contact the two apertures 125 of the ink storage
portion 120 and are arranged as a pair of flanges extend-
ing to the outside of the frame protruding members 111
surrounding the apertures 125. The respective frame
brim portions 112 are formed in a plate shape so as to
sandwich the ink insertion portion 130 and the ink supply
portion 140 as shown in FIGS. 8(c) and (d). Furthermore,
as shown in FIGS. 8(c) and (d), the frame protruding
members 111 are formed on the pair of frame brim por-
tions 112, respectively. A pair of frame brim portions 112
becomes a receiving surface of the film 1430 when the
film 1430 is welded to the frame protruding member 111.
Furthermore, a pair of frame restriction portions 150 is
arranged and connected to the frame brim portions 112.
The frame brim portions 112 are formed in a thin plate
shape, and a space is formed between the front and back
frame brim portions 112, making the frame brim portions
I 12 weak. In order to maintain the strength of the frame
brim portions 112, frame rib members 410, 420, 430,
440, 450, 460, 470, 480, and 490 are formed. Hereafter,
the frame rib members 410-490 are explained.
[0223] As shown in FIG. 8(c), the frame rib members
410, 420, 430 and 440 (first reinforcement ribs) are
formed between a pair of frame brim portions 112 in order
to maintain the strength of the frame brim portions 112
by connecting the pair of frame brim portions 112. As
shown in FIG. 9, the frame rib member 410 is arranged
in the vicinity of one end in the horizontal direction of the
frame main body portion 110. As shown in FIG. 8(c), the
frame rib member 410 is formed in a flat plate shape. As
shown in FIG. 8(a), in the vertical direction (vertical di-
rection of FIG. 8(a)) of the frame 100, the frame rib mem-
ber 410 is formed to extend from the vicinity of the upper
end of the frame main body portion 110 to an intermediate
position on the frame main body portion 110.
[0224] The frame rib member 420 includes a rib circu-
lar-cylindrical portion 421 formed in a substantially cylin-
drical shape, and a pair of rib protruding portions 422
protruding toward the frame brim portions 112 from the
rib circular-cylindrical portion 421. As shown in FIG. 9,
the frame rib member 420 is formed to extend in the ver-
tical direction (up/down direction of FIG. 9) to the vicinity
of the ink storage portion 120 from the outer edge of the
upper end side of the frame main body portion 110. In
the horizontal direction (right/left direction of FIG. 9) of
the frame main body portion 110, the frame rib member
420 is formed on the frame main body portion 110 toward
the center from the frame rib member 410. Because the

height of the frame brim portions 112 is small at the lo-
cation where the frame rib member 420 is formed, the
height of the frame rib member 420 is also small.
[0225] In the same manner as the frame rib member
410, at the center of the frame main body portion 110 in
the horizontal direction, the frame rib member 430 is ex-
tendingly formed in a flat plate shape in the vertical di-
rection from the outer edge of the upper end side of the
frame main body portion 110. As shown in FIG. 9, the
length of the frame rib member 430 is determined in the
same manner that the length of the frame rib member
420 is determined.
[0226] As shown in FIG. 9, the frame rib member 440
is arranged in the vicinity of the end of the frame main
body portion 110 opposite from the end where the frame
rib member 410 is provided in the horizontal direction. In
the same manner as the frame rib member 420, the frame
rib member 440 includes a rib circular-cylindrical portion
441 that is substantially cylindrical, and a pair of rib pro-
truding portions 442 that protrude toward the frame brim
portions 112 from the rib circular-cylindrical portion 441.
As shown in FIG. 8(b), the frame rib member 440 is
formed to extend from the upper end vicinity of the frame
main body portion 110 to an intermediate position in the
vertical direction (vertical direction of FIG. 8(b)) of the
frame 100.
[0227] Furthermore, as shown in FIG. 8(c), in the hor-
izontal direction of the frame main body portion 110, the
ink insertion portion 130 extends vertically between the
frame rib member 430 and the frame rib member 440.
The ink insertion portion 130 also functions as a frame
rib member, because parts of an outer circumferential
surface of the ink insertion portion 130 are connected to
the pair of frame brim portions 112.
[0228] As shown in FIG. 8(d), between the frame brim
portions 112, the frame rib members 450, 460, 470, and
480 (first reinforcement ribs) are formed, which maintain
the strength of the frame brim portions 112. The frame
rib member 450 includes a rib circular-cylindrical portion
451 formed in a substantially cylindrical shape, and a pair
of rib protruding members 452 protruding toward the
frame brim portions 112 from the rib circular-cylindrical
portion 451. As shown in FIG. 9, the frame rib member
450 is formed in the vicinity of one end of the frame main
body portion 110 in the horizontal direction. As shown in
FIG. 8(a), the frame rib member 450 is formed to extend
from the vicinity of the lower end of the frame main body
portion 110 to an intermediate position of the frame 100
in the vertical direction (vertical direction of FIG. 8(a)).
[0229] In the same manner as the frame rib member
450, the frame rib member 460 includes a rib circular-
cylindrical portion 461 that is substantially cylindrical and
a pair of rib protruding portions 462 protruding toward
the frame brim portions 112 from the rib circular-cylindri-
cal portion 461. As shown in FIG. 9, the frame rib member
460 is formed to extend in the vertical direction to the
vicinity of the ink storage portion 120 from the outer edge
of the lower end side of the frame main body portion 110.
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In the horizontal direction of the frame main body portion
110, the frame rib member 460 is formed at the center
of the frame main body portion 110. Because the height
of the frame brim portions 112 is small at the location
where the frame rib member 460 is formed, the height of
the frame rib member 460 is also small.
[0230] The frame rib member 470 is formed in a flat
plate shape to extend in the vertical direction. As shown
in FIG. 9, the length of the frame rib member 470 is shorter
than the length of the frame rib member 450 and slightly
longer than the length of the frame rib member 460. The
frame rib member 480 is formed in a flat plate shape in
the same manner as the frame rib member 470. As shown
in FIG. 9, the frame rib member 480 is arranged in the
vicinity of the end of the frame main body portion 110
opposite from the end at which the frame rib member 450
is formed in the horizontal direction of the frame main
body portion 110. As shown in FIG. 8(b), the frame rib
member 480 is formed to extend from the vicinity of the
lower end of the frame main body portion 110 to an in-
termediate position of the frame 100 in the vertical direc-
tion (vertical direction of FIG. 8(b)).
[0231] In addition, as shown in FIG. 8(d) and FIG. 9,
in the horizontal direction of the frame main body portion
110, the cylindrical ink supply portion 140 extends verti-
cally between the frame rib members 450 and 460. The
ink supply portion 140 functions as a frame rib member,
because parts of its outer circumferential surface contact
the pair of frame brim portions 112.
[0232] In addition, as shown in FIGS. 8(a) and (b), in
the intermediate position of the frame main body portion
110 in the vertical direction, the pair of frame rib members
490 (second reinforcement rib) is formed so that the
frame rib members 410 and 450, and the frame rib mem-
bers 440 and 480 are respectively connected to each
other. As shown in FIG. 9, on the same straight line, the
pair of frame rib members 490 is formed to extend in a
direction perpendicular to the frame rib members
410-480 from the ink storage portion 120 to the outer
edge (end portion in the horizontal direction of the frame
main body portion 110) of the side end of the frame main
body portion 110.
[0233] Furthermore, as shown in FIG. 7 and FIG. 8(d),
frame restriction portions 150 are formed to protrude from
the pair of frame brim portions 112, respectively, and the
frame restriction portions 150 are arranged parallel to
each other. The interval between the pair of frame re-
striction portions 150 corresponds to the interval that is
present between the pair of cap restriction members 370
formed in the cap 300.
[0234] In exemplary embodiments, the frame main
body portion 110 is formed of resin material, and molding
is performed using metal molds. For example, by using
the frame rib members 490 as a boundary, two different
metal molds corresponding to the frame rib members
410-440 side and the frame rib members 450-480 side
are prepared. In a state in which the two metal molds are
attached to each other, a liquid (or semi-liquid) resin is

injected into the metal molding, and the frame main body
portion 110 is molded by cooling the resin. Therefore,
the pair of frame rib members 490 is formed by resin
injected into the gap formed between the two metal molds
in a state in which two metal molds are attached to each
other. After hardening the resin material, by moving the
metal molds in a direction in which the two metal molds
are separated from each other, that is, in a vertical direc-
tion (vertical direction of FIG. 8(b)), the molded frame
main body portion 110 is removed from the metal molds,
and the frame rib members 410-480, the ink insertion
portion 130, and the ink supply portion 140 are formed
to extend in the vertical direction. Therefore, the frame
main body portion 110 can be easily removed without
hindering the movement of the metal molds in the vertical
direction.
[0235] Thus, only the pair of frame rib members 490
is formed to extend in the horizontal direction, and other
frame rib members 410-480, the ink insertion portion 130,
and the ink supply portion 140 are arranged to extend in
the vertical direction. Therefore, although many mem-
bers that reinforce the pair of frame brim portions 112
are provided, the frame main body portion 110 can be
molded in a simplified metal molding structure formed of
two metal molds. Both reinforcement of the frame brim
portions 112 and a cost reduction of the metal molds can
be accomplished.
[0236] Furthermore, the rib circular-cylindrical portions
421, 441, 451, and 461 also function as receiving portions
pushed by ejection pins when the frame main body por-
tion 110 is removed from the metal molding.
[0237] Thus, as explained above, the frame brim por-
tions 112 are formed in a flat plate shape causing the
frame brim portions 112 to be structurally weak. Howev-
er, by providing the frame rib members 410-490, the
strength of the frame brim portions 112 can be improved.
As a result, the frame main body portion 110 is strength-
ened. As described below, the film 1430 (see FIG. 19) is
welded to the frame main body portion 110 by pressing
the film 1430 against the frame brim portions 112 of the
frame main body portion 110. Thus, if the frame brim
portions 112 are bent, the film 1430 cannot be welded
accurately. Furthermore, the frame main body portion
110 can be damaged. However, as shown in FIG. 9, the
frame rib members 410-490 are formed to extend over
substantially the entire frame main body portion 110, so
damage to the frame main body portion 110 can be pre-
vented, and the frame brim portions 112 can be prevent-
ed from being bent when the film 1430 is welded.
[0238] Furthermore, as shown in FIG. 9, the center axis
of the ink insertion portion 130 and the center axis of the
ink supply portion 140 are parallel to the center line
(straight line going through the frame rib member 430
and the frame rib member 460) of the ink storage portion
120 (frame main body portion 110) of the frame main
body portion 110 in a position shifted from the center line
in the horizontal direction (horizontal direction of FIG. 9).
When the ink insertion portion 130 and the ink supply
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portion 140 are positioned on the center line of the ink
storage portion 120, the ink storage portion 120 must be
formed in a substantially round shape, so the distance
that the ink storage portion 120 protrudes outwardly from
the frame main body portion 110 becomes greater. Ac-
cordingly, the size of the frame main body portion 110
becomes large, and the ink cartridge 1 becomes large.
However, when the ink insertion portion 130 and the ink
supply portion 140 are formed in positions shifted from
the center line of the ink storage portion 120, the ink car-
tridge 1 can be made smaller.
[0239] Additionally, when the ink storage portion 120
is formed in a substantially elliptical shape, the ink car-
tridge 1 can be made smaller in the same manner as
above.
[0240] The structure of parts of the frame 100 are de-
scribed with reference to FIG. 10. FIG. 10 is a front view
of the frame 100 separated into its constituent parts.
[0241] As shown in FIG. 10, the frame 100 can be sep-
arated into four parts. The four parts are the frame main
body portion 110 provided with the ink storage portion
120, the ink insertion portion 130, the ink supply portion
140, and the frame restriction portions 150; the film 1430
(see FIG. 19) welded to the frame main body portion 110;
an ink insertion plug 520 inserted into the ink insertion
portion 130; and a valve mechanism 530 inserted into
the ink supply portion 140. Among these four parts, an
ink storage body is defined by the frame main body por-
tion 110 and the film 1430. Furthermore, the portion that
forms the ink storage portion 120 at the center portion of
the frame main body portion 110 is an ink storage cham-
ber formation portion. The following explains the valve
mechanism 530 with reference to FIG. 11.
[0242] FIG. 11 is a front view in showing the valve
mechanism 530 separated into its constituent parts. As
shown in FIG. 11, the valve mechanism 530 is provided
with an insertion port for an ink extraction tube 1720 (see
FIG. 26) of the inkjet printer 1710, and is also provided
with: a joint member 610 formed of resin material with
elasticity, such as rubber, part of the joint member 610
is exposed to the outside of the ink supply portion 140;
a valve member 620 that closes an ink flow path when
the joint member 610 contacts the bottom wall of the valve
member 620; a first spring member 630 stored in the
valve member 620 and formed of a resin elastic material;
a slider member 640 that covers a release surface of the
valve member 620 and can be moved in a uniaxial direc-
tion (arrow B direction FIG. 11, axis B direction of the
valve mechanism 530) that is a moving direction of the
valve member 620 pressed by the ink extraction tube
1720; a second spring member 650 that is stored within
the slider member 640 and is formed with the same shape
and material as the first spring member 630; a pedestal
member 660 that contacts the second spring member
650 and receives a check valve 670; the check valve
670; and a cover member 680 that, between itself and
the pedestal member 660, covers the check valve 670.
The valve mechanism 530 can be integrally assembled,

so the operation of assembling the valve mechanism 530
with the ink supply portion 140 can be easily completed.
[0243] The joint member 610, the valve member 620,
the first and second spring members 630, 650, respec-
tively, the slider member 640, the pedestal member 660,
the check valve 670, and the cover member 680 are de-
scribed with reference to FIGS. 12-18. Furthermore, in
the following explanation, the axis of the valve mecha-
nism 530 is described as axis B (see FIG. 11).
[0244] FIG. 12 shows the joint member 610. FIG. 12
(a) is a side view of the joint member 610, FIG. 12(b) is
a top view of the joint member 610, FIG. 12(c) is a bottom
view of the joint member 610, and FIG. 12(d) is a cross
sectional view of the joint member 610 shown in FIG. 12
(b).
[0245] As shown in FIG. 12(a), the joint member 610
includes three levels in a side view (seen from a direction
perpendicular to the paper plane of FIG. 12(c)). The low-
est level portion (lower side of FIG. 12(c)) is a joint outer
circumferential portion 710 that forms the outer circum-
ferential portion of the joint member 610. The joint outer
circumferential portion 710 is exposed to the outside of
the ink supply portion 140. The portion above the joint
outer circumferential portion 710 is a joint inner circum-
ferential portion 720 forming the inner circumferential
portion of the joint member 610. The joint inner circum-
ferential portion 720 is arranged inside of the ink supply
portion 140. The portion shown above the joint inner cir-
cumferential portion 720 is a joint contact portion 730 that
contacts the valve member 620. As shown in FIG. 12(b),
the axial centers of the joint outer circumferential portion
710, the joint inner circumferential portion 720, and the
joint contact portion 730 are positioned on the same axial
center as the axis B of the valve mechanism 530. Fur-
thermore, the joint member 610 is formed of an elastic
material such as a resin or rubber.
[0246] As shown in FIG. 12(d), between the joint outer
circumferential portion 710 and the joint inner circumfer-
ential portion 720, a joint groove portion 740 is formed
having a concave shape in cross section. As shown in
FIG. 12(b), this joint groove portion 740 is formed in a
round shape in a plan view. The joint groove portion is
engaged with the lower end portion of the outer circum-
ferential wall of the ink supply portion 140, which is
formed in a cylindrical shape, and the joint member 610
is fixed to the ink supply portion 140. As shown in FIG.
12(d), the joint contact portion 730 protrudes from a top
surface 731 (surface on the side contacting the valve
member 620) of the joint inner circumferential portion
720. The joint contact portion 730 is formed to be nar-
rower toward a tip end portion 734 (end portion to the
upper side of FIG. 12(d)). The tip end portion 734 contacts
the bottom surface of the valve member 620, and closes
the ink flow path. In addition, in the joint inner circumfer-
ential portion 720, a joint protruding portion 750 protrudes
toward the axis B from an inner circumferential surface
733, an aperture 722 that becomes an insertion port for
the ink extraction tube 1720 (see FIG. 26) is formed on

23 24 



EP 1 787 817 A2

14

5

10

15

20

25

30

35

40

45

50

55

the bottom surface 721 (lower side of FIG. 12(d)) of the
joint inner circumferential portion 720, and a taper sur-
face 723 is formed between the aperture 722 and the
joint protruding portion 750.
[0247] Furthermore, as shown in FIG. 12(d), in the joint
member 610, an ink flow path 760 is formed, which ex-
tends through the tip end portion 734 (lower side of FIG.
12(d)) of the joint contact portion 730 from the bottom
surface 721 of the joint inner circumferential portion 720.
This ink flow path 760 includes the aperture 722 formed
in the bottom surface 721, a taper portion flow path 761
formed by the taper surface 723 connected to the aper-
ture 722, a protruding portion flow path 762 formed by
an inner circumferential surface 751 of the joint protrud-
ing portion 750 connected to the taper surface 723, a
contact portion flow path 763 formed by a step surface
732 connected to the inner circumferential surface 751
of the joint protruding portion 750, and an inner circum-
ferential surface 733 of the joint contact portion 730 con-
nected to the step surface 732. Furthermore, the inner
circumferential surface 751 of the joint protruding portion
750 is parallel to the axis B, and the step surface 732 is
perpendicular to the axis B.
[0248] The taper portion flow path 761 is formed in a
substantially hollow conical shape in which the diameter
gradually becomes smaller progressing from the aper-
ture 722 toward the point of contact with the inner cir-
cumferential surface 751 of the joint protruding portion
750. The protruding portion flow path 762 is formed in a
substantially hollow cylindrical shape having the same
inner diameter as the minimum inner diameter of the ta-
per portion flow path 761. The inner diameter of the pro-
truding portion flow path 762 is formed to be slightly small-
er than the diameter of the ink extraction tube (see FIG.
26). The contact portion flow path 763 is formed in a
substantially hollow cylindrical shape having an inner di-
ameter larger than that of the protruding portion flow path
762, and the inner diameter is larger than the diameter
of the ink extraction tube. Furthermore, the step surface
732 is formed in the boundary between the protruding
portion flow path 762 and the contact portion flow path
763. Therefore, the inner diameter rapidly changes in the
axis B direction from the protruding portion flow path 762
to the contact portion flow path 763. Thus, as shown in
FIG. 12(d), the joint contact portion 730 has a structure
notched by the inner circumferential surface 733 and the
step surface 732 in a pedestal shape, and the tip end
portion 734 of the joint contact portion 730 is positioned
surrounding the notch portion.
[0249] The ink extraction tube 1720 is inserted into the
aperture 722, guided by the taper surface 723 of the taper
portion flow path 761, and inserted into the protruding
portion flow path 762. As discussed above, the inner di-
ameter of the protruding portion flow path 762 is slightly
smaller than the diameter of the ink extraction tube 1720,
so the ink extraction tube 1720 is elastically adhered to
the inner circumferential surface 751 of the joint protrud-
ing portion 750 that forms the protruding portion flow path

762. That is, the joint protruding portion 750 functions so
as to close around the ink extraction tube 1720 inserted
into the protruding portion flow path 762. If an area of the
of joint member 610 elastically adhered to the outer cir-
cumference of the ink extraction tube 1720 becomes too
large, resistance will increase when the ink cartridge 1
is mounted to the inkjet printer 1710 (see FIG. 26), and
smooth mounting cannot be accomplished. However, in
the embodiment shown, e.g., in FIG. 12(d), the joint pro-
truding portion 750 is arranged so that the ink extraction
tube 1720 contacts only the inner circumferential surface
751. Thus, by having a small area of the joint member
610 in contact with the ink extraction tube 1720, mounting
of the ink cartridge 1 to the inkjet printer 1710 can be
smoothly performed. With respect to the ink flow path
760, when the ink extraction tube 1720 is inserted, the
flow path in which ink actually flows is inside the ink ex-
traction tube 1720. Also, as described below, by forming
the contact portion flow path 763 in a pedestal shape,
displacement of the joint member 610 in the axis B di-
rection can be minimized when the ink extraction tube
1720 is inserted.
[0250] FIG. 13 shows the valve member 620. FIG. 13
(a) is a front/rear view of the valve member 620, FIG. 13
(b) is a side view of the valve member 620, FIG. 13(c) is
a top view of the valve member 620, FIG. 13(d) is a bottom
view of the valve member 620, and FIG. 13(e) is a cross
sectional view of the valve member 620 shown in FIG.
13(c).
[0251] As shown in FIG. 13(a), the valve member 620
is provided with a valve bottom wall 810 forming a bottom
surface (surface at the lower side in FIG. 13 (a)) of the
valve member 620, and a valve sidewall 820 extending
from the valve bottom wall 810 in the axis B direction. In
the valve sidewall 820, a pair of valve guide grooves 830
are formed in which a slider loose insertion member 1030
(see FIG. 15) of the slider member 640 is loosely inserted.
As shown in FIG. 13(c), the pair of valve guide grooves
830 is symmetrically formed with respect to the axis B of
the valve mechanism 530. Furthermore, as shown in FIG.
13(a), the pair of valve guide grooves 830 is formed along
substantially the entire valve sidewall 820 in the axis B
direction. A pair of valve restriction portions 840, which
protrude in a direction away from the valve bottom wall
810 and restrict the movement of the slider member 640,
are connected to the valve sidewall 820. The respective
valve restriction portions 840 protrude toward the axis B
at the tip end (upper side of FIG. 13(a)) to provide valve
hook portions 850 that engage with the slider member
640.
[0252] As shown in FIG. 13(b), in the axis B direction
of the valve mechanism 530, the pair of valve restriction
portions 840 are formed to be shorter than the valve side-
wall 820. The pair of valve restriction portions 840 are
arranged to restrict the slider member 640 using the valve
hook portions 850, while the valve sidewall 820 is ar-
ranged in order to prevent the slider member 640 from
being shifted in the operation direction using the pair of
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valve guide grooves 830, and to store the first spring
member 630. Accordingly, the valve sidewall 820 is
formed to be longer and larger than the pair of valve re-
striction portions 840 in the axis B direction of the valve
mechanism 530.
[0253] As shown in FIG. 13(c), in the axis B direction
(direction perpendicular to the paper plane of FIG. 13(c))
of the valve mechanism 530, in the valve bottom wall
810, at positions corresponding to the pair of valve guide
grooves 830 and the pair of valve restriction portions 840,
four ink flow paths 860 are formed. The ink flow paths
860 extend through the valve bottom wall 810 in the ver-
tical direction (direction perpendicular to the paper plane
of FIG. 13(c)). Furthermore, valve receiving portions 870
are provided on the valve bottom wall 810 that protrude
upwardly (front side of the direction perpendicular to the
paper plane of FIG. 13(c)) from the bottom valve bottom
wall 810 and form pedestals for receiving a spring top
portion 920 of the first spring member 630. The valve
receiving portions 870 include two plate-shaped mem-
bers arranged substantially parallel to each other on the
valve bottom wall 810. Furthermore, as shown in FIG. 13
(e), the height of the valve receiving portions 870 in the
axis B direction is substantially less than the height of
the valve sidewall 820. The valve receiving portions 870
are arranged to prevent contact between the first spring
member 630 and the valve bottom wall 810 when the first
spring member 630 is arranged in the space within the
valve sidewall 820. This arrangement is necessary be-
cause if the first spring member 630 contacts the valve
bottom wall 810, the ink flow path closes and ink does
not flow. The valve receiving portions 870 are arranged
to ensure ink flow by ensuring that the first spring member
630 does not contact the valve bottom wall 810. There-
fore, only a minimal height is necessary.
[0254] FIG. 14 shows the first spring member 630. FIG.
14(a) is a side view of the first spring member 630, FIG.
14(b) is a top view of the first spring member 630, FIG.
14(c) is a bottom view of the first spring member 630,
and FIG. 14(d) is a cross sectional view of the first spring
member 630 shown in FIG. 14(b).
[0255] The first spring member 630 is formed in a sub-
stantially hollow conical shape (or bowl shape), and in-
cludes an annular-shaped spring bottom portion 910 that
forms a bottom surface (end portion with the larger di-
ameter) of the first spring member 630, an annular-
shaped spring top portion 920 that forms a top portion
(end portion with the smaller diameter) above the first
spring member 630, and a hollow conical spring flexible
portion 930 that is provided between the spring top por-
tion 920 and the spring bottom portion 910. The spring
flexible portion 930 is bent and deformed when a load of
the valve mechanism 530 in the axis B direction is applied
(e.g., when the valve member 620 pressed by the ink
extraction tube 1720 in an urging direction of the first
spring member 630 and the second spring member 650).
The spring top portion 920 contacts the valve receiving
portions 870 of the valve member 620 and acts as a

pressing portion that presses the valve member 620. Fur-
thermore, the diameter of the spring bottom portion 910
is larger than the diameter of the spring top portion 920,
so the spring bottom portion 910 acts as a base portion
when the spring flexible portion 930 is elastically de-
formed.
[0256] As shown in FIG. 14(d), in the first spring mem-
ber 630, an ink flow path 940 extends from the bottom
surface (end surface of the left side of FIG. 14(d)) of the
spring bottom portion 910 to the tip end (end surface of
the right side of FIG. 14(d)) of the spring top portion 920.
This ink flow path 940 includes a top portion flow path
941 formed by the inner circumferential surface of the
spring top portion 920, a flexible portion flow path 942
formed by the inner circumferential surface of the spring
flexible portion 930, and a bottom portion flow path 943
formed by the inner circumferential surface of the spring
bottom portion 910. As shown in FIG. 14(d), the aperture
area of the ink flow path 940 gradually becomes larger
from the tip end of the spring top portion 920 to the bottom
surface of the spring bottom portion 910. Furthermore,
as shown in FIGS. 14(b) and (c), the top portion flow path
941 of the spring top portion 920 is formed in a substan-
tially square shape as seen from the direction perpen-
dicular to the paper plane.
[0257] The aperture surface of the top portion flow path
941 is formed in a substantially square shape so that
effects caused by bubbles in ink can be reduced. For
example, if the top portion flow path 941 were formed in
a substantially round shape in a direction perpendicular
to the paper plane, spherical bubbles larger in diameter
than the top portion flow path 941 could close the flow
path. If the flow path is closed, ink cannot be properly
transmitted from the ink cartridge 1 to the inkjet printer
1710 (see FIG. 26). As a result, printing quality by the
inkjet printer 1710 is deteriorated. However, in the em-
bodiment shown, e.g., in FIG. 14(b), because the aper-
ture surface of the top portion flow path 941 has a sub-
stantially square shape, even if bubbles larger than the
aperture surface of the top portion flow path 941 are
present, the corners are not closed. Thus, closure of the
ink flow path is prevented, and chances of deteriorated
printing quality are reduced.
[0258] It should be appreciated that the aperture sur-
face of the top portion flow path 941 is not limited to a
square shape. Other polygonal shapes, such as hexa-
gons or star shapes, are also acceptable.
[0259] As shown in FIG. 14(d), the spring top portion
920 is formed in a cylindrical shape, which is relatively
thick and extends in the axis B direction. The spring top
portion 920 is formed so that the cross sectional shape
perpendicular to the axis B direction (urging direction of
the first spring member 630) is made uniform. In the same
manner, the spring bottom portion 910 is also formed in
a cylindrical shape, which is relatively thick and extends
in the axis B direction, and the cross sectional shape
perpendicular to the axis B direction is uniform.
[0260] In addition, as shown in FIG. 14(d), the spring

27 28 



EP 1 787 817 A2

16

5

10

15

20

25

30

35

40

45

50

55

flexible portion 930 is formed in a substantially conical
shape, which is inclined at a predetermined angle with
respect to the axis B direction, whereby the strength of
the spring flexible portion 930 bearing a load in the axis
B direction is less than that of the spring bottom portion
910 and the spring top portion 920. Furthermore, the
thickness of the spring flexible portion 930 is less than
that of the spring bottom portion 910 and the spring top
portion 920, contributing to the lesser strength of the
spring flexible portion 930. Therefore, when the first
spring member 630 is elastically deformed, the spring
flexible portion 930 is bent and deformed.
[0261] The second spring member 650 is formed in
the same shape as the first spring member 630. The
structure of the second spring member 650 includes the
spring bottom portion 910, the spring top portion 920, the
spring flexible portions 930, and the ink flow path 940.
[0262] FIG. 15 shows the slider member 640. FIG. 15
(a) is a front/rear view of the slider member 640, FIG. 15
(b) is a left side/right side view of the slider member 640,
FIG. 15(c) is a top view of the slider member 640, FIG.
15(d) is a bottom view of the slider member 640, and
FIG. 15(e) is a cross sectional view of the slider member
640 shown in FIG. 15(c).
[0263] As shown in FIGS. 15(a) and (b), the slider
member 640 is formed of resin material that has a greater
hardness than the first spring member 630 and the sec-
ond spring member 650, and includes a slider outer cir-
cumferential wall 1010 that forms the outer circumfer-
ence of the slider member 640, two slider protruding por-
tions 1020 that extend in the axis B direction of the valve
mechanism 530 from the slider outer circumferential wall
1010 and are formed symmetrically about the axis B, and
a pair of slider loose insertion members 1030 that are
arranged on and along the slider outer circumferential
wall 1010 and the slider protruding portions 1020 and are
formed symmetrically about the axis B and are loosely
inserted to the pair of valve guide grooves 830 (see FIG.
13). The slider outer circumferential wall 1010 and the
slider protruding portion 1020 are together formed in a
substantially cylindrical shape.
[0264] The height of the slider protruding portion 1020
in the axis B direction is substantially the same as the
height of the slider outer circumferential wall 1010. This
is because the spring members 630, 650 are arranged
in the inner spaces 1060, 1070, respectively, of the slider
member 640 in the axis B direction. Furthermore, move-
ment of the respective spring members 630, 650 in the
direction perpendicular to the axis B is restricted by the
slider protruding portion 1020 and the slider outer cir-
cumferential wall 1010.
[0265] The slider loose insertion members 1030 ex-
tend along the slider member 640 in the axis B direction
(formed over the slider outer circumferential wall 1010
and slider protruding portion 1020). Movement of the slid-
er member 640 in the axis B direction occurs smoothly
by cooperation between the slider loose insertion mem-
ber 1030 and the pair of valve guide grooves 830 (see

FIG. 13).
[0266] As shown in FIGS. 15(c) and (d), inside of the
slider outer circumferential wall 1010, a slider pedestal
portion 1040 is provided on which the respective spring
members 630, 650 are arranged. The slider pedestal por-
tion 1040 contacts the spring bottom portion 910 of the
respective spring members 630, 650. The slider pedestal
portion 1040 divides two inner spaces 1060, 1070 that
accommodate the respective spring members 630, 650
within the slider member 640. In the center of the slider
pedestal portion 1040, a slider through hole 1050 is
formed, and the slider through hole 1050 becomes a flow
path in which ink flows. As shown in FIG. 15(e), in the
axis B direction of the slider member 640, the slider ped-
estal portion 1040 is formed in a substantially intermedi-
ate position.
[0267] FIG. 16 shows the pedestal member 660. FIG.
16(a) is a side view of the pedestal member 660, FIG.
16(b) is a top view of the pedestal member 660, FIG. 16
(c) is a bottom view of the pedestal member 660, and
FIG. 16(d) is a cross sectional view of the pedestal mem-
ber 660 shown in FIG. 16(b).
[0268] As shown in FIG. 16(a), the pedestal member
660 is provided with a pedestal bottom portion 1110 that
forms a bottom surface of the pedestal member 660 and
contacts the spring top portion 920 of the second spring
member 650, a pedestal intermediate portion 1120 that
is formed with an outer diameter smaller than the outer
diameter of the pedestal bottom portion 1110, and ped-
estal receiving portions 1130 that are arranged on the
top surface (upper side of FIG. 16(a)) of the pedestal
intermediate portion 1120. The pedestal receiving por-
tion 1130 is provided with pedestal inclined surfaces
1131 that are downwardly inclined approaching the cent-
er of the pedestal member 660, and a later-described
check valve is received by the pedestal inclined surfaces
1131.
[0269] As shown in FIG. 16(b), the six pedestal receiv-
ing portions 1130 are arranged at a predetermined inter-
val in a circumferential direction of the pedestal member
660. Furthermore, three of the six pedestal receiving por-
tions 1130 include first pedestal through holes 1140 that
extend from the front to the back of the pedestal member
660. The first pedestal through holes 1140 are formed in
portions (horizontal portions of the pedestal receiving
portions 1130) of the pedestal receiving portions 1130
other than the portions at which the pedestal inclined
surfaces 1131 are provided.
Thus, the first pedestal through holes 1140 are formed
in portions other than the portions that receive the check
valve 670. This configuration prevents suppression of ink
flow.
[0270] Furthermore, between the pedestal receiving
portions 1130 of the pedestal member 660, second ped-
estal through holes 1150 are formed, which extend
through the pedestal intermediate portion 1120 and the
pedestal bottom portion 1110. The second pedestal
through holes 1150 are formed between the pedestal re-
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ceiving portions 1130, so that six second pedestal
through holes 1150 are formed in a circumferential direc-
tion about the pedestal member 660. The second ped-
estal through holes 1150 form ink flow paths through
which ink flows.
[0271] As shown in FIG. 16(c), on the bottom surface
of the pedestal bottom portion 1110, concave-shaped
pedestal through grooves 1160 are formed, which con-
nect the respective second pedestal through holes 1150.
The pedestal through grooves 1160 connect the second
pedestal through holes 1150 in substantially straight lines
that pass through and are symmetrical about the axis B.
Thus, in the pedestal bottom portion 1110, three pedestal
through grooves 1160 are formed, which cross each oth-
er at the axis B.
[0272] As shown in FIG. 16(d), between the pedestal
inclined surfaces 1131 of the pedestal receiving portions
1130 and the second pedestal through holes 1150, a gap
is formed in the axis B direction. Thus, even when the
check valve 670 is supported by the pedestal inclined
surfaces 1131, ink flow is ensured. Furthermore, with re-
spect to the pedestal through grooves 1160, the end sur-
face of the spring top portion 920 of the second spring
member 650 is positioned inside of the second pedestal
through holes 1150, so even when the end surface of the
spring top portion 920 of the second spring member 650
contacts the pedestal member 660, ink flow is ensured
by the pedestal through grooves 1160.
[0273] FIG. 17 shows the check valve 670. FIG. 17(a)
is a side view of the check valve 670, FIG. 17(b) is a top/
bottom view of the check valve 670, and FIG. 17(c) is a
cross sectional view of the check valve 670 shown in
FIG. 17(b).
[0274] The check valve 670 is substantially plate-
shaped. A check valve flat portion 1210 that forms a top
surface of the check valve 670 is configured to close the
ink flow path by contacting the cover member 680. Fur-
thermore, a check valve curved portion 1220 that forms
a curved surface of the check valve 670 is received by
pedestal receiving portions 1130 of the pedestal member
660. Therefore, when the check valve curved portion
1220 of the check valve 670 is received by the pedestal
receiving portions 1130 of the pedestal member 660, the
ink flow path is open, and when the check valve flat por-
tion 1210 of the check valve 670 contacts the cover mem-
ber 680, the ink flow path is closed.
[0275] FIG. 18 shows the cover member 680. FIG. 18
(a) is a side view of the cover member 680, FIG. 18(b)
is a top view of the cover member 680, FIG. 18(c) is a
bottom view of the cover member 680, and FIG. 18(d) is
a cross sectional view of the cover member 680 shown
in FIG. 18(b).
[0276] The cover member 680 is formed in a substan-
tially cylindrical shape in which a lower surface side is
open. The cover member 680 is provided with a cover
outer circumferential wall 1310 that forms the outer cir-
cumference and a cover top portion 1320 that forms the
top surface (upper side of FIG. 18(a)) of the cover mem-

ber 680, and the lower surface is open. The pedestal
member 660 is engaged with the opening of the lower
surface (lower side of FIG. 18(a)) of the cover member
680, and the check valve 670 is accommodated between
the pedestal member 660 and the cover member 680.
That is, the cover member 680 and the pedestal member
660 constitute a case, which accommodates the check
valve.
[0277] As shown in FIGS. 18(b) and 18(c), in the cover
top portion 1320, six cover through holes 1330 are formed
in circumferential locations through the cover top portion
1320.
These cover through holes 1330 become flow paths
through which ink flows, and as the check valve 670 con-
tacts the cover top portion 1320, the cover through holes
1330 are closed, and the ink flow paths are closed.
[0278] Next, with reference to FIG. 19, an assembled
ink cartridge 1 is described. FIG. 19 is a cross sectional
view of the ink cartridge 1 shown in FIG. 2. In the cross
sectional view of the ink cartridge 1 shown in FIG. 19,
ink I is stored in the frame 100.
[0279] FIG. 19 shows a state in which the ink cartridge
1 is assembled by welding the case 200 and the cap 300.
In this state, the joint member 610 contacts the cap bot-
tom wall 310 of the cap 300. At the same time, the outer
circumferential wall of the ink supply portion 140 is en-
gaged in the joint groove portion 740 of the joint member
610. Furthermore, the outer circumferential surface of
the joint member 610 (joint outer circumferential portion
710 (see FIG. 12)) contacts the inner circumferential sur-
face of the cap joint portion 360. Therefore, the inner
space 1440 surrounded by the case 200 and the cap 300
is not connected to the outside of the case 200 and the
cap 300, and is substantially sealed.
[0280] A pair of films 1430 are welded to the frame
main body portion 110. Ink I is stored in a space (ink
storage portion 120) that is substantially sealed by the
films 1430. A process of welding the films 1430 is de-
scribed later.
[0281] The pair of films 1430 are double layer type films
(hereafter referred to as "nylon polyethylene") each in-
cluding a nylon film and a polyethylene film. The side
contacting the frame main body portion 110 is a polyeth-
ylene film layer. This nylon polyethylene completely
shields liquid, but has less complete gas shielding prop-
erties. Thus, minimal communication of a gas between
the ink storage portion 120 and the inner space 1440
substantially sealed by the films 1430 is possible. Gas
that exists within ink I within the ink storage portion 120
gradually permeates through the films 1430 and is moved
to the inner space 1440. Therefore, generation of bubbles
within ink I can be prevented, and deterioration of printing
quality due to bubbles within ink I can be prevented. The
films 1430 can be formed from any material as long as
the strength can be maintained and the material has
some gas permeability. For example, a double-layered
film of a nylon film and a polypropylene film, and a film
in which nylon and polyethylene, or nylon and polypro-
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pylene are mixed and formed can be used.
[0282] Furthermore, as shown in FIG. 19, between the
ink supply hole 122 of the frame 100 and the cover mem-
ber 680, an ink flow path 1410 is formed, which is pro-
vided with a hollow conical portion or bowl shaped portion
in which an aperture size is reduced from the cover mem-
ber 680 to the ink supply hole 122. Furthermore, on the
ink supply hole 122 side from the bowl-shaped portion in
the ink flow path 1410, a hollow cylindrical portion is
formed, which is connected to the smaller diameter side
of the bowl-shaped portion. On the cover member 680
side from the bowl-shaped portion in the ink flow path
1410, a hollow cylindrical portion is formed, which is con-
nected to the larger diameter side of the bowl-shaped
portion. In the ink flow path 1410, in order to remove dust
and/or foreign matter within ink I of the ink storage portion
120, a filter 1420 formed of a foam-type material is pro-
vided. That is, the ink flow path 1410 is a filter housing
chamber that houses the filter 1420. The filter 1420 is
formed in a cylindrical shape having the same diameter
(the same cross sectional shape) as the largest diameter
(the diameter of the ink flow path 1410 in the vicinity of
the cover member 680) of the ink flow path 1410 and is
arranged within the ink flow path 1410 in a compressed
state by inserting the filter 1420 in a direction (direction
parallel to the axis B direction of the valve mechanism
530) in which ink flows into the ink flow path 1410 from
the ink supply portion 140 side. Therefore, a filter with
finer pores can be obtained, compared to the state before
insertion was performed. Characteristics (efficiency of re-
moval of foreign matter) of the filter 1420 can be control-
led, for example, by adjusting a compression percentage,
by appropriately selecting a reduction percentage (the
inner surface shape such as the inclined surfaces of the
ink flow path 1410) of the aperture size of the ink flow
path 1410. Accordingly, desired filter characteristics can
be obtained without changing the material of the filter
1420. In the embodiment shown in FIG. 19, the filter 1420
is formed of a polyurethane material, but it is also accept-
able to use, for example, CFH 40. If dust and/or foreign
matter resides within an ink tube (undepicted) of the inkjet
printer 1710 (see FIG. 26) and/or the valve mechanism
530, ink may not be accurately supplied, and printing
quality can be deteriorated. However, by providing the
filter 1420, dust and/or foreign matter can be removed,
so ink supply can be accurately performed, and deterio-
ration of printing quality can be prevented.
[0283] If, alternatively, when a sheet-like mesh mem-
ber is mounted or welded to the ink supply hole 122 for
filtration, a mounting process is necessary and/or the
frame main body portion 110 must be manufactured to
have a detachable structure. Accordingly, the structure
of the frame main body portion 110 would become more
complex, and the time necessary to manufacture the ink
cartridge 1 would increase. In contrast, inserting the filter
1420 to the ink flow path 1410 completes mounting of
the filter 1420. Thus, the structure of the frame main body
portion 110 is simplified, and the manufacturing process

can also be simplified.
[0284] When inserted into the ink flow path 1410, the
filter 1420 is compressed in an insertion direction (direc-
tion parallel to the axis B direction of the valve mechanism
530) as movement in the insertion direction is restricted
by the ink supply hole 122. The filter 1420 is also com-
pressed in a direction of a plane perpendicular to the
insertion direction by the inner surface of the hollow con-
ical shape of the ink flow path 1410. Therefore, the filter
1420 is uniformly compressed in three-dimensions. Ac-
cordingly, the filter 1420 as a whole is uniformly com-
pressed, providing stable filter characteristics.
[0285] The diameter of the ink supply hole 122 is small-
er than the diameter of the filter 1420, so entrance of the
filter 1420 into the ink flow path 1410 further than needed
is prevented. Also, slippage of the filter 1420 into the ink
storage portion 120 is prevented. However, in order to
further reliably prevent slipping of the filter 1420 into the
ink storage portion 120, a member can also be provided
that prevents the filter 1420 from slipping into the ink sup-
ply hole 122.
[0286] Furthermore, as shown in FIG. 19, on the side
(lower side of FIG. 19) of the ink flow path 1410 opposite
from the ink storage portion 120, an engaging portion
1450 is provided that is connected to the ink flow path
1410 and is engaged with the case formed by the ped-
estal member 660 and the cover member 680. The inner
diameter of the engaging portion 1450 is larger than the
inner diameter of the ink flow path 1410 and is formed to
be slightly smaller than the outer diameter of the cover
member 680. The pedestal member 660 and the cover
member 680 are engaged and fixed to the engaging por-
tion 1450. Therefore, the pedestal member 660 and the
cover member 680 are fixed to the engaging portion 1450
so as to contact the filter 1420 when pressed in a com-
pressed state within the ink flow path 1410. The pedestal
member 660 and the cover member 680, thus fixed, func-
tion as a stopper that prevents the filter 1420 from slipping
from the ink flow path 1410.
[0287] On the side (lower side of FIG. 19) of the en-
gaging portion 1450 opposite from the ink flow path 1410,
a valve mechanism insertion portion 1460 (in the valve
mechanism insertion portion 1460, the engaging portion
1450 is also included) is provided. The valve mechanism
insertion portion 1460 is connected to the engaging por-
tion 1450, and the valve mechanism 530 is inserted into
the valve mechanism insertion portion 1460. The valve
mechanism insertion portion 1460 is also an ink flow path.
The space formed in the ink flow path 1410, the space
formed in the engaging portion 1450, and the space
formed in the valve mechanism insertion portion 1460,
form an ink flow path chamber in the ink supply portion
140, which becomes an ink supply path when ink is sup-
plied to the outside of the ink cartridge 1. As shown in
FIG. 19, the ink flow path chamber is formed inside of
the ink supply portion 140, which is formed in a cylindrical
shape. Additionally, as shown in FIG. 19, when the valve
mechanism 530 is inserted into the valve mechanism in-

33 34 



EP 1 787 817 A2

19

5

10

15

20

25

30

35

40

45

50

55

sertion portion 1460, the inclination angle of the cap
through hole 330 and the inclination angle of the taper
portion flow path 761 of the joint member 610 are formed
to be identical. Also, the plane of connection between
the taper portion flow path 761 and the cap through hole
330 has no step. Therefore, the ink extraction tube 1720
(see FIG. 26) can be smoothly inserted into the ink flow
path 760.
[0288] The valve mechanism 530 is arranged so that
the bottom surface of the joint member 610 contacts the
cap bottom wall 310, and the joint contact portion 730 of
the joint member 610 can contact the valve bottom wall
810 of the valve member 620. Inside of the valve member
620, the first spring member 630 is stored so that the
valve receiving portion 870 of the valve member 620 con-
tacts the spring top portion 920 of the first spring member
630. Furthermore, the first spring member 630 and the
second spring member 650 are stored in the two inner
spaces 1060, 1070 divided by the slider pedestal portion
1040 of the slider member 640. A bottom surface 911
(see FIG. 14) of the spring bottom portion 910 contacts
a surface 1041 (see FIG. 15) of the valve member 620
side of the slider pedestal portion 1040. At the same time,
the outer circumferential side surface 912 (see FIG. 14)
of the spring bottom portion 910 contacts an inner wall
1042 (see FIG. 15) of the slider outer circumferential wall
1010. In the same manner, with respect to the second
spring member 650, the bottom surface 911 of the spring
bottom portion 910 contacts a surface 1043 (see FIG.
15) of the side (check valve 670 side) opposite to the
valve member 620 of the slider pedestal portion 1040.
At the same time, the outer circumferential side surface
912 of the spring bottom portion 910 contacts an inner
wall 1021 (See FIG. 15) of the slider protruding portion
1020. Thus, the slider pedestal portion 1040 is the portion
at which the first spring member 630 engages the second
spring member 650. As shown in FIG. 19, the slider ped-
estal portion 1040 is sandwiched by the first spring mem-
ber 630 and the spring bottom portion 910 of the second
spring member. Additionally, the valve hook portions 850
of the valve member 620 inserted between the two slider
protruding portions 1020 contact the surface 1043 of the
slider pedestal portion 1040. The surface 1043 is the sur-
face that contacts the bottom surface 911 of the spring
bottom portion 910 of the second spring member 650.
Because of this, the slider member 640 is engaged with
the valve hook portions 850. The spring top portion 920
of the second spring member 650 can contact the ped-
estal bottom portion 1110 of the pedestal member 660.
Furthermore, the check valve 670 is stored between the
pedestal member 660 and the cover member 680. Ar-
rangement of the respective members of the valve mech-
anism 530 and the operation will be described later in
detail.
[0289] The following explains a process of manufac-
turing the frame 100 with reference to FIGS. 20 and 21.
FIG. 20 shows a schematic cross sectional view of a proc-
ess of manufacturing the frame 100. The manufacturing

process progresses from FIG. 20(a) to FIG. 20(d). FIG.
21 is enlarged view of a portion C of the schematic cross
sectional view shown in FIG. 20(c).
[0290] First, a frame manufacturing device 1510 used
in the manufacturing process is described. The frame
manufacturing device 1510 is provided with a base por-
tion 1520 that installs and supports the frame main body
portion 110, vacuum devices 1530 that apply a vacuum
to a film 1430, a pressing portion 1540 that presses the
film 1430 against the frame main body portion 110, and
a welding device 1550 that welds the film 1430 to the
frame main body portion 110.
[0291] In the base portion 1520, a concave-shape
base holding portion 1521 is formed, which can install
the frame main body portion 110. The base holding por-
tion 1521 is formed in a substantially square shape cor-
responding to the outer shape of the frame main body
portion 110. Furthermore, though not depicted, the base
holding portion 1521 has a concave portion correspond-
ing to the ink insertion portion 130 and the ink supply
portion 140, and positioning is performed when the frame
main body portion 110 is installed. Furthermore, in order
to perform positioning, it is also acceptable to provide a
clamp member that fixes the frame main body portion
110 from the upper direction (upper side of FIG. 20(a))
or the side surface (horizontal direction of FIG. 20(a)).
[0292] The vacuum devices 1530 vacuum and hold
the film 1430. In the embodiment shown in FIG. 20(a),
four vacuum devices 1530 (two vacuum devices 1530 at
the front side in the direction perpendicular to the paper
plane of FIG. 20 are not depicted) are used. The vacuum
devices 1530 are arranged at positions corresponding to
the four corners of the frame main body portion 110 and
are held so that the film 1430 is not wrinkled.
[0293] The pressing portion 1540 is provided with a
pressing elastic portion 1541, of which the tip end portion
(lower side of FIG. 20(a)) is formed of an elastic material.
The tip end of the pressing elastic portion 1541 is formed
in a substantially spherical shape corresponding to the
shape of the ink storage portion 120 of the frame main
body portion 110. In the tip end portion of the pressing
elastic portion 1541, when the pressing portion 1540
presses the film 1430 in order to contact the frame in-
clined surfaces 124 of the frame main body portion 110,
a pressing inclined surface 1542 is formed corresponding
to the inclination angle α (see FIG. 21) of the frame in-
clined surfaces 124. Therefore, between the frame in-
clined surfaces 124 of the frame main body portion 110
and the film 1430, formation of a gap is prevented when
the films 1430 are pressed by the pressing portion 1540.
In addition, in the pressing portion 1540, when the press-
ing portion 1540 presses the film 1430, a floating control
member 1543 is provided that controls floating of the film
1430 (discussed below). The floating control member
1543 is mounted to the outer circumference of the press-
ing elastic portion 1541, and controls floating of the film
1430 in the vicinity of the frame protruding member 111.
[0294] The welding device 1550 is a device that welds
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the films 1430 to the frame protruding member 111 of
the frame main body portion 110. The welding device
1550 is formed in a substantially cylindrical shape so as
to cover the entire frame protruding member 111 of the
frame main body portion 110 from an upper direction.
The welding device 1550 thermally welds the films 1430
to the frame protruding member 111, employing the tip
end portion (end portion of the lower side of FIG. 20(a))
as a heat generating portion.
[0295] The following describes a process of welding
the films 1430 to the frame main body portion 110.
[0296] In the welding process, the frame main body
portion 110 is set within the base holding portion 1521
of the base portion 1520, and the film 1430 is vacuumed
by the vacuum devices 1530 (FIG. 20(a)). At this time,
by cutting the film 1430 larger than the outer shape of
the frame main body portion 110, the film 1430 can be
reliably welded to the frame main body portion 110.
[0297] In FIG. 20(a), for example, when a start switch
of the frame manufacturing device 1510 is turned on (not
depicted), the vacuum devices 1530 come down (FIG.
20(b)). As shown in FIG. 20(b), when the vacuum devices
1530 come down, the film 1430 contacts the frame pro-
truding member 111.
[0298] Then, the pressing portion 1540 comes down
to the base portion 1520 direction (lower direction of FIG.
20(c)), and the pressing inclined surface 1542 of the
pressing portion 1540 contacts the frame inclined surface
124 of the frame main body portion 110 via the film 1430
(state of FIG. 20(c)). When the pressing portion 1540
contacts the film 1430 (including before and after the ac-
tual contact), application of vacuum by the vacuum de-
vices 1530 is stopped, and the film 1430 can be moved.
Because of this, the film 1430 is pressed by the pressing
portion 1540, and is moved toward the center of the frame
through hole 123 of the frame main body portion 110.
[0299] In addition, as shown in FIG. 20(c), part of the
film 1430 is pressed through the frame through hole 123
until it reaches the side on which the frame inclined sur-
face 124 is provided (frame inclined surface 124 of the
lower side of FIG. 20(c)), which is the side opposite to
the frame inclined surface 124 (frame inclined surface
124 of the upper side of FIG. 20(c)) on the side contacting
the pressing portion 1540. By pressing the film 1430 past
the center portion of the frame through hole 123, loose-
ness is generated in the center portion of the film 1430.
By having this looseness, when ink is used and a lesser
amount of ink is available (state in which ink storage por-
tion 120 is empty), a pair of upper and lower films 1430
can be adhered, and ink can be effectively consumed.
Alternatively, the films 1430 can be deformed (for exam-
ple, reduced) due to the effect of the external surround-
ings in which the films are arranged. However, providing
looseness, prevents damage of the films 1430.
[0300] Additionally, because the films 1430 are
pressed by the pressing portion 1540, thickness of the
films 1430 does not change. For example, if welding is
performed as the films 1430 are heated in their entirety

and extended, the films 1430 can be welded in a shape
conforming to the frame inclined surfaces 124, but the
films 1430 will have irregularities in thickness, lessening
the structural strength of the films 1430. However, when
the films 1430 are pressed by the pressing portion 1540,
the inclination angle sandwiches the film between the
pressing inclined surface 1542 and the frame inclined
surfaces 124, which have substantially the same inclina-
tion angles. As described later, only the welded region
outside of the pressing portion 1540 is heated. Therefore,
the thickness of the films 1430 does not change and thick-
ness irregularities do not arise. Thus, changes in the
strength of the films 1430 and damage to the films 1430
can be prevented.
[0301] Here, with reference to FIG. 21, operation of
the floating control member 1543 is described. The float-
ing control member 1543 is arranged in order to control
floating of the film 1430. For example, because the film
1430 is sandwiched by the pressing portion 1540 and
the frame inclined surfaces 124, there are cases that,
without the floating control member 1543, the film 1430
rises along the inclination angle α, of the frame inclined
surfaces 124. This is partly because application of vac-
uum by the vacuum devices 1530 is stopped. However,
if the application of vacuum by the vacuum devices 1530
is not stopped, there is also a problem that the film 1430
cannot be smoothly moved. Because of this, in the em-
bodiment shown in FIG. 21, application of vacuum by the
vacuum devices 1530 is stopped, and the floating control
member 1543 is provided. If the film 1430 rises between
the frame inclined surface 124 and the frame protruding
member 111, looseness may be generated in the film
1430, and the film 1430 may not contact the frame pro-
truding member 111. Thus, the film 1430 cannot be ac-
curately welded. However, in the embodiment shown in
FIG. 21, by providing the floating control member 1543,
floating of the film 1430 can be controlled so the film 1430
can be accurately welded.
[0302] Returning to FIG. 20, when the film 1430 is
pressed by the pressing portion 1540, the welding device
1550 comes down in the direction of the frame protruding
member 111 (lower side of FIG. 20(d)) of the frame main
body portion 110, and the tip end of the welding device
1550 contacts the tip end (annular belt region) of the
frame protruding member 111 via the film 1430. Heat is
transmitted from the welding device 1550, the frame pro-
truding member 111 is melted, the region (annular weld-
ed region) contacting the frame protruding member 111
of the film 1430 is melted, and heat welding is performed
(FIG. 20(d)). As described above, the films 1430 are
formed of a double layer of nylon and polyethylene, and
the polyethylene film is arranged to contact the frame
protruding members 111. Additionally, in order to weld
the films 1430 to the frame protruding members 111, the
frame main body portion 110 may also be formed of a
polyethylene resin. By using the same resin material for
the films 1430 and the frame main body portion 110, the
films 1430 can be reliably welded to the frame protruding
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members 111. A nylon film has excellent strength com-
pared to a polyethylene film, but its melting point is high,
so the welding operability is inferior. Therefore, in the
embodiment shown in FIG. 20, the films 1430 have a
nylon and polyethylene double-layer structure, so
strength is ensured, and welding operability is ensured
by using a polyethylene layer as a layer welded to the
frame main body portion 110 and using a low temperature
for welding. Furthermore, the nylon layer is not melted
at the time of the welding operation, so there will be less
change in thickness of the films in the vicinity of the weld-
ed portion, and the strength of the films in the vicinity of
the welded portion can also be maintained.
[0303] After heat welding is completed, the vacuum
devices 1530, the pressing portion 1540, and the welding
device 1550 are lifted and returned to the position shown
in FIG. 20(a). Then, an unnecessary portion of the film
1430 is cut, as needed. Furthermore, at this time, it is
also acceptable to perform a cooling process, which
cools the portion at which the film 1430 and the frame
protruding member 111 are welded.
[0304] In addition, in the welding process, after the
pressing portion 1540 comes down, and the pressing in-
clined surface 1542 contacts the frame inclined surfaces
124, the vacuum devices 1530 are stopped. After that,
the welding device 1550 comes down, and the films 1430
and the frame protruding member 111 are heat welded.
However, when the films 1430 are inserted into the frame
through hole 123 to a lesser extent by the pressing in-
clined surface 1542 (when the capacity of the ink storage
portion 120 is small), it is also acceptable to stop appli-
cation of vacuum by the vacuum devices 1530 after the
welding device 1550 comes down and performing heat
welding.
[0305] Here, the shape relationship between the films
1430 and the frame main body portion 110 is explained.
With respect to the frame main body portion 110 of the
embodiment shown in FIG. 7, the ink storage portion 120
is formed in a substantially round shape (see FIG. 7(a)).
If, however, the ink storage portion 120 is formed in a
square shape, wrinkles of the films 1430 are generated
at the four vertex portions of the square shape. If wrinkles
in the films 1430 are generated and welded, ink may re-
main in the wrinkled portion and will not be efficiently
consumed. However, in the embodiment described
above, the ink storage portion 120 is formed in a sub-
stantially round shape, so it is difficult to form wrinkles in
the films 1430 and, even if wrinkles are formed in the
films 1430, only small wrinkles are generated. Accord-
ingly, the ink cartridge 1 can efficiently consume ink. The
ink storage portion 120 can also be formed in an elliptical
shape. The ink storage portion 120 can even be formed
in a square shape as long as the vertex portions are
formed as smooth curves. That is, the shape of the ink
storage portion 120 is not limited, so long as a shape that
prevents formation of wrinkles in the films 1430 is adopt-
ed.
[0306] Welding of the films 1430 to the frame main

body portion 110 is performed on both sides of the frame
main body portion 110 (welding of the film 1430 to the
lower side in FIG. 20(a)).
The welding process is the same, so description is omit-
ted.
[0307] The following explains a method of manufac-
turing the frame 100 with reference to FIG. 22. FIG. 22
shows a method of manufacturing the frame 100. Fur-
thermore, the frame main body portion 110 shown in FIG.
22 includes films 1430 welded via a welding process.
[0308] First, as shown in FIG. 22(a), the valve mech-
anism 530 is mounted to the ink supply portion 140 (valve
mechanism insertion portion 1460 (see FIG. 19)) of the
frame main body portion 110. In FIG. 22(a), the valve
mechanism 530 is already assembled. In the embodi-
ment shown in FIG. 22(a), the joint member 610 is a
single unit, the valve member 620, the first spring mem-
ber 630, the slider member 640, and the second spring
member 650 are integrated, and the pedestal member
660, the check valve 670, and the cover member 680 are
integrated. Hereafter, the process of assembling the
valve mechanism 530 is explained.
[0309] First, the filter 1420 is inserted to the ink flow
path 1410 (see FIG. 19). Furthermore, a reverse flow
suppression mechanism, in which the cover member
680, the check valve 670, and the pedestal member 660
are integrally assembled, is pressed into the engaging
portion 1450 (see FIG. 19). As mentioned above, the
engaging portion 1450 within the ink supply portion 140
is formed to have an inner diameter slightly smaller than
the outer diameter of the cover member 680. Therefore,
the cover member 680, the check valve 670, and the
pedestal member 660 are fixed to the engaging portion
1450. After that, the unit, in which the valve member 620,
the first spring member 630, the slider member 640, and
the second spring member 650 are integrally assembled,
is inserted to the valve mechanism insertion portion 1460,
and finally the joint groove portion 740 of the joint member
610 is engaged with the ink supply portion 140, so as-
sembly of the valve mechanism 530 is completed. Before
being inserted into the valve mechanism insertion portion
1460, the valve member 620, the first spring member
630, the slider member 640, and the second spring mem-
ber 650 are integrated, and the pedestal member 660,
the check valve 670, and the cover member 680 are in-
tegrated. This process simplifies the mounting process
of the valve mechanism 530. In addition, as described
above, the width of the joint groove portion 740 of the
joint member 610 is formed to be slightly smaller than
the thickness of the outer circumferential wall of the ink
supply portion 140, so when the valve mechanism 530
is mounted, the valve mechanism 530 cannot be easily
removed.
[0310] As shown in FIG. 22(b), after the valve mech-
anism 530 is mounted to the ink supply portion 140, ink
is injected by an ink insertion needle 1610 through the
ink insertion portion 130.
[0311] Furthermore, in FIG. 22(b), the joint member
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610 is fixed to the ink supply portion 140 as the joint
groove portion 740 is engaged with the end portion of
the ink supply portion 140. Therefore, along with the valve
member 620 of the valve mechanism 530, the ink supply
flow path of the ink supply portion 140 is completely
closed, so injected ink does not leak from the ink supply
portion 140. After that, as shown in FIG. 22(c), when ink
is injected by the ink insertion needle 1610, the ink inser-
tion plug 520 is pressed into the ink insertion portion 130.
[0312] As shown in FIG. 25(a), the ink insertion plug
520 is formed of an elastic material. The insertion tip end
is formed in a convergent conical shape conforming to
the inner surface shape of the ink insertion portion 130.
The ink insertion plug 520 initially is not inserted to the
deepest part of the ink insertion portion 130, and the rear
end surface is pressed to a position in the vicinity of the
aperture end surface of the ink insertion portion 130.
[0313] Thus, in the deepest end of the ink insertion
portion 130, a space X is formed, which is connected to
the ink storage portion 120 via the ink insertion hole 121.
In this state, the ink insertion needle 1610 can penetrate
through the ink insertion plug 520 so that the tip end of
the ink insertion needle 1610 is positioned in the space
X, and ink can be inserted.
[0314] Once ink is inserted, and an ink amount corre-
sponding to the maximum holding capacity of the ink stor-
age portion 120 has been injected, as shown in FIG. 19,
the pair of films 1430 extend outwardly from the surface
of the frame brim portions 112 of the frame main body
portion 110. However, as described above, in the case
sidewall 230 of the case 200, a case curved portion 240
is formed, which is curved outward. Therefore, the films
1430 that are extending outwardly do not contact the in-
ner surface of the case 200.
[0315] Additionally, one reason for having the ink in-
sertion portion 130 and inserting ink therethrough is that
the reverse flow suppression mechanism having the
check valve 670 is mounted within the ink supply portion
140. The reverse flow suppression mechanism is ar-
ranged so that the ink supplied to the recording device
does not reverse flow into the ink cartridge 1 when the
ink cartridge 1 is mounted to the recording device. How-
ever, because of the reverse flow suppression mecha-
nism, ink cannot be inserted through the ink supply por-
tion 140. Therefore, the ink insertion portion 130 is ar-
ranged exclusively for ink insertion, and ink is injected
therethrough.
[0316] The following explains the process of manufac-
turing the ink cartridge 1 with reference to FIG. 23. FIG.
23 shows a process of manufacturing the ink cartridge 1.
[0317] As shown in FIG. 23(a), mounting of the frame
100 to the cap 300 is performed so that the pair of frame
loose insertion members 141 of the ink supply portion
140 are loosely inserted to the pair of cap guide grooves
361. At the same time, mounting is performed so that the
pair of frame restriction portions 150 are positioned be-
tween and contact the pair of cap restriction members
370. Mounting of the frame 100 is completed when the

pair of frame joint members 142 are engaged with the
pair of cap joint holes 362. As explained with reference
to FIG. 6, when the pair of frame joint members 142 con-
tact the pair of cap joint holes 362, easy removal of the
frame 100 can be prevented. At the same time, rotation
of the frame 100 is restricted by the pair of frame restric-
tion portions 150 and the pair of cap restriction members
370, so the frame 100 and the cap 300 can be mounted
without any wobbling. That is, the frame 100 and the cap
300 are mounted without a fixing operation by adhesive
or welding, and the pair of frame joint members 142 and
the pair of cap joint holes 362 contact each other by me-
chanical engagement. Therefore, the frame 100 could
easily shift about the cylindrical cap joint portion 360, with
respect to the cap 300. However, rotation of the frame
100 is prevented by the pair of frame restriction portions
150 and the pair of cap restriction members 370. There-
fore, the assembly operation can be simplified, and ro-
tation of the frame 100 can be prevented.
[0318] The ink supply portion 140 and the cap 300 are
connected via the joint member 610, so external vibration
transmitted to the cap 300 is not directly transmitted to
the frame 100, and is attenuated by the joint member 610.
[0319] When the frame 100 is mounted to the cap 300
as shown in FIG. 23(b), the joint member 610 is located
between the tip end portion of the ink supply portion 140
and the cap bottom wall 310 of the cap 300. The joint
member 610 is sandwiched between these components.
That is, the cap 300 functions as a pressing member that
fixes and presses the joint member 610 against the ink
supply portion 140. It is possible to fill with ink before
performing the mounting process described above, but
in order to reliably avoid leakage of ink from the ink supply
portion 140 after insertion, it is acceptable to perform the
ink insertion operation as shown in FIGS. 22(b) and (c)
after mounting the frame 100 to the cap 300 and strongly
fixing the joint member 610 to the ink supply portion 140.
[0320] As shown in FIG. 23(b), when the frame 100
and the cap 300 are mounted, the case 200 is mounted
so as to cover the frame 100. In this state, the cap pro-
truding member 350 contacts a step formed by the first
aperture end surface 211 (see FIG. 4) and the second
aperture end surface 212 (see FIG. 4) of the case 200
(see FIG. 24(a)).
[0321] As shown in FIG. 23(c), when the cap 300 and
the case 200 are mounted, the cap protruding member
350 and the case 200 (step surface between first aperture
end surface 211 and the second aperture end surface
212) may be welded from bottom wall side of the cap 300
using an ultrasonic welding device (undepicted). The dot-
ted lines of FIG. 23(c) correspond to a position where the
cap protruding member 350 is formed, and the dotted-
line location may welded by ultrasonic welding.
[0322] Here, with reference to FIG. 24, the process of
welding the case 200 and the cap 300 is explained. FIG.
24 shows enlarged cross sectional views of a portion of
the ink cartridge 1 where the case 200 and the cap 300
may be welded. FIG. 24(a) shows a state before welding,
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and FIG. 24(b) shows a state after welding.
[0323] FIG. 24(a) shows a state in which the cap pro-
truding member 350 of the cap 300 contacts a step that
is formed by the first aperture end surface 211 and the
second aperture end surface 212 of the case 200 such
that part of the end surface is notched. In FIG. 24(a), a
slight gap is formed between the cap sidewall 320 of the
cap 300 and the case sidewall 230. In this state, an ul-
trasonic wave is locally applied to a position correspond-
ing to the cap protruding member 350 from the cap bot-
tom wall 310 side of the cap 300. Ultrasonic wave welding
is well-known technology, so a detailed description there-
of is omitted.
[0324] As shown in FIG. 24(b), when the case 200 and
the cap 300 are welded by ultrasonic wave welding, the
cap protruding member 350 and the case aperture por-
tion 210 of the case 200 are melted together and welded.
Then, the first aperture end surface 211 and the second
aperture end surface 212 are melted and disappear, and
parts of the melted portion of the cap protruding member
350, the first aperture end surface 211, and the second
aperture end surface 212 are stored in a gap between
the case sidewall 230 and the cap sidewall 320 as melted
debris X (burr). Thus, by having a gap that stores a melted
debris X between the cap sidewall 320 and the case side-
wall 230, the melted debris X is not exposed to the out-
side, and the aesthetic appearance of the ink cartridge
1 is not damaged.
[0325] The case 200 and the cap 300 are positioned
by the step formed by first and second aperture end sur-
faces 211, 212, and the cap protruding member 350, so
the gap between the cap sidewall 320 and the case side-
wall 230 can be substantially uniform over the entire cir-
cumference of the cap 300, and the melted debris X can
be reliably stored in the gap.
[0326] As an alternative to the step of the case sidewall
230, an inclined surface may be formed, and the corner
portions of the cap protruding member 350 can contact
the inclined surface.
[0327] Here, with reference to FIG. 25, the operation
of the ink insertion plug 520 is explained when the case
200 is mounted to the cap 300. FIG. 25 shows cross
sectional views of the ink insertion plug 520 during mount-
ing.
[0328] As shown in FIG. 25(a), the inside of the ink
insertion portion 130 is an ink insertion path, and the ink
insertion path is formed by an insertion inner circumfer-
ential portion 131. The tip end of the insertion inner cir-
cumferential portion 131 that extends deeper into the ink
cartridge 1 than the ink insertion hole 121 (lower side of
FIG. 25(a)) is formed in a hollow conical shape. This con-
figuration is provided because the ink storage portion 120
is formed by the frame inclined surfaces 124, and the
deepest part of the insertion inner circumferential portion
131 becomes a shape conforming to the frame inclined
surfaces 124. Furthermore, the tip end of the ink insertion
plug 520 is formed in a convergent conical shape so as
to match the shape of the insertion inner circumferential

portion 131. When the frame 100 is manufactured and
ink insertion is completed, the top portion end surface
(end surface of the upper side of FIG. 25(a)) of the ink
insertion plug 520 is arranged in substantially the same
position as the external end surface (end surface of the
top side of FIG. 25(a)) of the ink insertion portion 130,
and is not inserted to the deepest part of the ink insertion
portion 130. As described above, this is to obtain the
space X, which communicates with the ink insertion hole
121 and permits ink to be injected into the deepest part
of the ink insertion portion 130. (When the ink insertion
plug 520 is inserted to the deepest part of the ink insertion
portion 130, the space X that allows passage through the
ink insertion hole 121 is not provided, so ink cannot be
inserted by the ink insertion needle 1610.) As a result,
when ink is inserted, there are cases that ink I remains
in the hollow conical space X in the deepest part of the
insertion inner circumferential portion 131.
[0329] As shown in FIG. 25(b), when the case 200 is
mounted to the cap 300, if the case 200 is pressed in the
cap 300 direction (state of FIG. 23(b)), the case protrud-
ing member 260 contacts the ink insertion plug 520, and
the ink insertion plug 520 is pushed by the case protrud-
ing member 260. At this time, ink that remains in the
insertion inner circumferential portion 131 is pushed by
the ink insertion plug 520. As a result, ink flows into the
ink storage portion 120 (see FIG. 19) from the ink inser-
tion hole 121.
[0330] As shown in FIG. 25(c), when the case 200 and
the cap 300 are welded, the ink insertion plug 520 fills in
the space X to the deepest part within the insertion inner
circumferential portion 131. Therefore, there is no ink
within the insertion inner circumferential portion 131, and
all of the ink I can be injected without waste. As indicated
above, the ink insertion plug 520 is pressed by the case
protruding member 260. By pressing the ink insertion
plug 520 with the case protruding member 260, the frame
100 is less likely to wobble within the case 200.
[0331] Additionally, the frame 100 is floatingly support-
ed in a space within the case 200 as the ink supply portion
140 and the ink insertion portion 130 are connected with
respect to the case 200. However, the frame 100 is con-
nected via the joint member 610 formed of an elastic
material on the ink supply portion 140 side and via the
ink insertion plug 520 formed of the same elastic material
on the ink insertion portion 130 side, so the frame 100 is
supported in the space within the case 200 in a damping
state. Therefore, even if a shock is applied to the case
200, the vibration is attenuated by an elastic material and
is transmitted to the frame 100, so the effect of the ex-
ternal shock with respect to the frame 100 can be re-
duced. Therefore, the joint member 610 and the ink in-
sertion plug 520 also function as a damper that suppress-
es vibration applied to the case 200 from being transmit-
ted to the frame 100. In comparison with a cartridge in
which an exclusive damper member is arranged, the
number of parts is reduced. In addition, because the case
protruding member 260 presses the ink insertion plug

43 44 



EP 1 787 817 A2

24

5

10

15

20

25

30

35

40

45

50

55

520, the ink insertion plug 520 is prevented from slipping.
Although, as described above, when the case 200 and
the cap 300 are welded, the ink insertion plug 520 is
pressed into the deepest part of the ink insertion portion
130 by the case protruding member 260. However, it is
also acceptable to push the ink insertion plug 520 to the
deepest part of the ink insertion portion 130 immediately
after ink is injected (i.e., before assembly of the case 200
and the cap 300).
[0332] As explained before, the ink cartridge 1 is man-
ufactured by inserting ink I into the ink storage portion
120 of the frame 100, then putting the frame 100 in the
case 200, and welding the case 200 and the cap 300. In
a conventional ink cartridge, there are cases in which ink
is inserted from outside of the case portion after the case
is put on the frame. In such conventional ink cartridges,
a frame and a case must be prepared separately for car-
tridges storing different amounts and/or colors of ink.
However, in the embodiment described above, the case
is put on after ink is inserted into the ink storage portion
120 of the frame 100. Thus, a single frame 100 can be
commonly used. That is, even when multiple case
shapes are required, a single frame 100 can be used. As
a result, the manufacturing cost of the ink cartridge 1 can
be reduced.
[0333] Furthermore, the ink cartridge 1 manufactured
by the above-described process includes the ink insertion
portion 130 and the ink insertion plug 520 at locations
that cannot be visually detected from the outside. There-
fore, erroneous removal of the ink insertion plug 520 and
splashing of ink by the user is prevented.
[0334] Next, with reference to FIG. 26, mounting of ink
cartridge 1 to the inkjet printer 1710 is explained. FIG.
26 shows cross sectional views depicting a process of
mounting the ink cartridge 1 to the inkjet printer 1710.
FIG. 26(a) shows a state before the ink cartridge 1 is
mounted. FIG. 26(b) shows a state after the ink cartridge
1 is mounted. Furthermore, the ink cartridge 1 of FIG. 26
is schematically shown, so the case 200 and the cap 300
are shown in solid lines, and the frame 100 is shown in
broken lines.
[0335] As shown in FIG. 26(a), in the mounting portion
at which the ink cartridge 1 of the inkjet printer 1710 is
mounted, the hollow ink extraction tube 1720 is provided,
which extends through the joint member 610 (see FIG.
19) of the valve mechanism 530 within the ink cartridge
1 from the cap through hole 330 and extracts ink I from
the ink cartridge 1. The ink extraction tube 1720 is con-
nected to a head (undepicted) of the inkjet printer 1710
via an undepicted flow path. The ink extraction tube 1720
protrudes from the mounting portion of the inkjet printer
1710 (protruding upward in FIG. 26). At the tip end (upper
side of FIG. 26(a)) of ink extraction tube 1720, concave
ink extraction grooves 1730 are provided. Because of
these ink extraction grooves 1730, even if the ink extrac-
tion tube 1720 contacts the bottom surface of the valve
member 620 (see FIG. 19) of the valve mechanism 530,
an ink flow path is obtained.

[0336] As shown in FIG. 26(a), in the mounting portion
of the inkjet printer 1710, a pair of clamp members 1740
are provided that protrude (protrude upward in FIG. 26
(a)) and sandwich the ink extraction tube 1720. At the tip
ends (upper end portions in FIG. 26(a)) of the clamp
members 1740, clamp engaging portions 1750 are pro-
vided that protrude in a direction opposite to each other
and engage the cap sidewall 320. Furthermore, the
clamp members 1740 have flexible properties in a direc-
tion of separation from each other (arrow D direction of
FIG. 26). When the ink cartridge 1 is mounted, the clamp
members 1740 are pressed in the arrow D direction by
the cap bottom wall 310 and are bent. The direction in
which the ink cartridge 1 is mounted to the inkjet printer
1710 is determined by the positional relationship be-
tween the ink extraction tube 1720 and the cap through
hole 330.
[0337] As shown in FIG. 26(b), when ink cartridge 1 is
mounted to the mounting portion of the inkjet printer 1710,
the clamp engaging portions 1750 of the clamp members
1740 are engaged with the end portions of the cap side-
wall 320 of the cap 300, and the ink cartridge 1 is fixed.
To remove the ink cartridge 1, one of the clamp engaging
portions 1750 and the cap sidewall 320 can be disen-
gaged by sliding the clamp members 1740 in the arrow
D direction.
[0338] As mentioned above, the cap sidewall 320 is
arranged so that the melted debris X (see FIG. 24) gen-
erated in the process of welding the case 200 and the
cap 300 cannot be visually seen from the outside. Fur-
thermore, the cap sidewall 320 also functions as an en-
gaging portion that mountingly fixes the ink cartridge 1
to the inkjet printer 1710. Therefore, there is no need for
an engaging portion to separately engage the clamp
members 1740, so the complexity of the structure of the
ink cartridge 1 can be reduced and cost reduction can
be achieved.
[0339] Operation of the valve mechanism 530 when
the ink extraction tube 1720 is inserted into the valve
mechanism 530 is described below with reference to FIG.
27. FIG. 27 shows operation of the valve mechanism
530. FIG. 27(a) shows a state before the ink extraction
tube 1720 is inserted. FIG. 27(b) shows a state in which
the ink extraction tube 1720 is being inserted. FIG. 27(c)
shows a state in which the ink cartridge 1 in which the
ink extraction tube 1720 has been completely inserted
(see FIG. 26).
[0340] FIG. 27(a) shows a state before the ink cartridge
1 is mounted to the inkjet printer 1710. At this point, the
valve member 620 is urged in a direction of contact with
the joint member 610, which is a direction parallel to the
axis B, by the first and second spring members 630, 650.
As shown in FIG. 27(a), the first spring member 630
stored within the valve member 620 (and the slider mem-
ber 640) is slightly bent. There is no flexing, however, in
the spring flexible portion 930 of the second spring mem-
ber 650 arranged on the top portion (upper side of FIG.
27(a)) of the slider member 640. This configuration de-
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termines the bending order of the spring members 630
and 650. That is, the first spring member 630 in which
the spring flexible portion 930 is already slightly bent is
more easily bent than the second spring member 650.
Thus, when the ink extraction tube 1720 is inserted, the
first spring member 630 is first bent, and then the second
spring member 650 is bent.
[0341] Bending of the spring flexible portion 930 of the
first spring member 630 is caused when the valve hook
portions 850 of the valve member 620 are engaged with
the surface 1041 of the slider pedestal portion 1040 of
the slider member 640. The distance (see FIG. 27(a))
between the end surface of the inside of the valve bottom
wall 810 of the valve member 620 and the end surface
of the valve bottom wall 810 side of the valve hook por-
tions 850 is formed to be shorter than the total distance
of the thickness of the slider pedestal portion 1040 of the
slider member 640, the height of the vertical direction of
the first spring member 630, and the height of the valve
protruding portion 750. Therefore, when the valve hook
portions 850 of the valve member 620 are engaged with
the surface 1043 of the slider member 640, bending is
generated in the spring flexible portion 930 of the first
spring member 630. The height of the valve mechanism
530 in the axis B direction is subject to dimensional error
during manufacturing the respective parts, so the greater
the number of parts, the greater the dimensional error.
However, the slider member 640 contacts the valve hook
portions 850 of the valve member 620, so at least dimen-
sional error in the first spring member 630 is not a con-
cern. Accordingly, dimensional error in the valve mech-
anism 530 is reduced, and the extension operation of the
valve mechanism 530 is stable.
[0342] As shown in FIG. 27(a), the inner diameter of
the valve sidewall 820 of the valve member 620 is formed
to be substantially the same as the outer diameter of the
slider outer circumferential wall 1010 of the slider mem-
ber 640. Therefore, when the slider member 640 is
moved in the axis B direction of the valve mechanism
530, generation of shifting in the moving direction can be
prevented. Additionally, the inner diameter of the slider
outer circumferential wall 1010 is formed to be substan-
tially the same as the outer diameter of the spring bottom
portion 910 of the respective spring members 630, 650.
Therefore, in a state in which the respective spring mem-
bers 630, 650 are arranged on the slider pedestal portion
1040 of the slider member 640, the chance of the respec-
tive spring members 630, 650 being shifted in a direction
(horizontal direction of FIG. 27(a)) perpendicular to the
axis B is reduced. The shape of the valve sidewall 820
of the valve member 620 is formed to be substantially
the same as the shape of the inner diameter of the ink
supply portion 140. Therefore, shifting can be prevented
when the valve member 620 is moved in the axis B di-
rection, rendering the extension operation of the valve
mechanism 530 in the axis B direction more stable.
[0343] As shown in FIG. 27(b), when the ink extraction
tube 1720 is inserted into the joint member 610 and the

valve mechanism insertion portion 1460 of the ink supply
portion 140, the valve member 620 is moved in the ped-
estal member 660 direction (upper direction of FIG. 27
(b)) by the ink extraction tube 1720 contacting the valve
bottom wall 810 of the valve member 620. Along with this
movement, the first spring member 630 is compressed.
However, when the ink extraction tube 1720 is only par-
tially inserted, only the first spring member 630 is bent
and deformed by movement of the valve member 620,
so the slider member 640 is not moved, and the valve
hook portions 850 of the valve member 620 are separated
from the slider pedestal portion 1040 of the slider member
640.
[0344] When the ink extraction tube 1720 is further in-
serted, the valve member 620 is further moved in the
direction of the pedestal member 660. Along with this,
the slider member 640 is moved in the direction of the
pedestal member 660 (direction opposite to the urging
direction of the first spring member 630 and the second
spring member 650), and flexible deformation of the sec-
ond spring member 650 begins.
[0345] As shown in FIG. 27(c), when the ink cartridge
1 is mounted to the mounting portion of the inkjet printer
1710, the second spring member 650 is elastically de-
formed, and an ink flow path shown by arrow E is formed.
The ink flow path shown by the arrow E is a flow path
that progresses, in order, through the ink storage portion
120 (see FIG. 19), the ink supply hole 122 (see FIG. 19),
the filter 1420 (see FIG. 19) within the ink flow path 1410,
the cover through holes 1330 of the cover member 680,
the first pedestal through holes 1140 and second pedes-
tal through holes 1150, the pedestal through grooves
1160, the ink flow path 940 of the second spring member
650, the slider through hole 1050, the ink flow path 940
of the first spring member 630, a flow path formed be-
tween the first spring member 630 and the valve receiving
portion 870, ink flow paths 860 of the valve member 620,
a flow path going through the ink extraction grooves 1730
of the ink extraction tube 1720, and the ink extraction
tube 1720. This flow path becomes a main flow path in
which most of ink flows. Furthermore, a space between
the valve sidewall 820 of the valve member 620 and the
inner circumferential surface of the valve mechanism in-
sertion portion 1460 also becomes an ink flow path.
[0346] In the main flow path, the top portion flow path
941 formed in the spring top portion 920 of the first spring
member 630 and the top portion flow path 941 formed in
the spring top portion 920 of the second spring member
650 become the smallest cross sections of the flow path
and are locations at which the flow path can be easily
closed by the presence of bubbles included in the ink.
However, as described above, the aperture of the top
portion flow path 941 is formed in a substantially square
shape, so this problem can be avoided.
[0347] Operation of the joint member 610 when the ink
extraction tube 1720 is inserted to the joint member 610
is explained with reference to FIG. 28. FIG. 28 shows
operation of the joint member 610. FIG. 28(a) shows a

47 48 



EP 1 787 817 A2

26

5

10

15

20

25

30

35

40

45

50

55

state before the ink extraction tube 1720 is inserted, and
FIG. 28(b) shows a state after the ink extraction tube
1720 is inserted.
[0348] As shown in FIG. 28(a), in a state before the
ink extraction tube 1720 is inserted, the joint protruding
portion 750 protrudes in a substantially horizontal direc-
tion (direction perpendicular to the axis B), and the step
surface 732 is substantially horizontal. Furthermore, the
diameter of the tip end portion 734 of the joint contact
portion 730 is shown by b.
[0349] As shown in FIG. 28(b), when the ink extraction
tube 1720 is inserted into the protruding portion flow path
762 via the taper portion flow path 761 from the aperture
722, the joint protruding portion 750 is displaced (dis-
placed within the protruding portion flow path 762) in an
insertion direction (upward direction of FIG. 28(b)) of the
ink extraction tube 1720. The joint protruding portion 750
is dragged by the ink extraction tube 1720 due to friction
between the inner circumferential surface 751 and the
ink extraction tube 1720. At this point, the joint contact
portion 730 has a structure notched in a pedestal shape
by the inner circumferential surface 733 and the step sur-
face 732. Therefore, displacement of of the joint protrud-
ing portion 750 by ink extraction tube 1720 in the insertion
direction is not directly transmitted to the tip end portion
734 of the joint contact portion 730. Thus, as shown in
FIG. 28(b), the tip end portion 734 of the joint contact
portion 730 is hardly displaced in the insertion direction,
and the tip end portion 734 of the joint contact portion
730 is slightly displaced in the direction (arrow F direction)
of separation from the ink extraction tube 1720. The di-
ameter of the joint contact portion 730 in this state is
shown by b1, and is slightly larger than the diameter b
of FIG. 28(a). That is, the shape change in the joint mem-
ber 610 that accompanies the insertion of the ink extrac-
tion tube 1720 becomes a shape change in which the
joint contact portion 730 is displaced in the arrow F di-
rection. If there were no step surface 732 at the boundary
of the joint contact portion 730 and the joint protruding
portion 750, and the joint contact portion 730 had a shape
having a moderately inclined surface toward the tip end
portion 734 of the joint contact portion 730 from the inner
circumferential surface 751 of the joint protruding portion
750, when the joint protruding portion 750 was deformed
so as to be displaced by the ink extraction tube 1720 in
the insertion direction of the ink extraction tube 1720,
deformation of the joint protruding portion 750 would be
directly transmitted to the joint contact portion 730. The
joint contact portion 730 would then be displaced in the
insertion direction along with the joint protruding portion
750. As a result, an insertion stroke of the ink extraction
tube 1720 to form an ink flow path between the valve
member 620 (see FIG. 27) and the joint contact portion
730, would be long. In such a configuration, it would be
necessary to make the ink extraction tube 1720 long. If
the ink extraction tube 1720 is too long, it can contact
other members, easily damaging those members. How-
ever, in the embodiment shown in FIG. 28, the joint con-

tact portion 730 is displaced in a direction (arrow F direc-
tion) substantially perpendicular to the insertion direction
of the ink extraction tube 1720, so there is no need for a
long stroke to form the ink flow path. Thus, the chance
that the ink extraction tube 1720 will contact other mem-
bers and that damage will be caused can be reduced.
[0350] A tactile feeling that accompanies mounting of
the ink cartridge 1 is explained with reference to FIG. 29.
FIG. 29 is a graph showing a tactile feeling when the ink
cartridge 1 is mounted. A horizontal axis of FIG. 29 shows
a moving distance (stroke) when the ink cartridge 1 is
mounted. A vertical axis of FIG. 29 is a load that is gen-
erated when the ink cartridge 1 is mounted.
[0351] As shown in FIG. 29, when the ink cartridge 1
begins to be mounted, and the ink extraction tube 1720
contacts the valve member 620, the load rapidly increas-
es. Then, when the spring flexible portions 930 of the first
spring member 630 begin to be elastically deformed, the
load rapidly decreases. This change in state is point c of
FIG. 29 (intermediate state between FIG. 27(a) and FIG.
27(b)).
[0352] After that, if mounting of the ink cartridge 1 con-
tinues, elastic deformation of the first spring member 630
is completed, and elastic deformation of the second
spring member 650 begins. At this point, the load rapidly
increases again. This state is shown by point d of FIG. 29.
[0353] Thus, by having the respective spring members
630, 650, there is a two-level change of load. Therefore,
a person who mounts the ink cartridge 1 can feel that
mounting of the ink cartridge 1 is accurately performed.
This change of load is called a "tactile feeling". Therefore,
a user can confirm through a tactile feeling, without visual
examination, whether the ink cartridge 1 is accurately
mounted.
[0354] Furthermore, in the same manner, the load
changes when the ink cartridge 1 is detached. The
change is shown by the curve of the load at the time of
detachment of the ink cartridge 1 as shown in FIG. 29.
When the ink cartridge 1 begins to be detached, the load
is high because there is an elastic force that returns the
respective spring members 630, 650 to their original
state, but when the detachment of the ink cartridge con-
tinues, the change in the load becomes smooth.
[0355] The inclination angle α (see FIG. 21) of the
frame inclined surfaces 124 of the frame main body por-
tion 110 is described with reference to FIG. 30. FIG. 30
is a graph showing the relationship between the inclina-
tion angle α of the frame inclined surfaces 124, a remain-
ing ink amount, and a storage capacity. The horizontal
axis (vertical direction of FIG. 30) of FIG. 30 shows the
inclination angle α of the frame inclined surfaces 124,
and the vertical axis (vertical direction of FIG. 30) of FIG.
30 shows the remaining ink amount (vertical axis of the
left side of FIG. 30) and the storage capacity (vertical
axis of the right side of FIG. 30). The black round dots of
FIG. 30 show the remaining ink amount, and the black
square dots show the storage capacity.
[0356] In the embodiment shown in FIG. 19, the frame
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inclined surfaces 124 are formed in a linear shape in a
cross sectional view. This configuration is provided to
effectively consume ink and reduce a remainder amount
of ink stored within the ink storage portion 120. That is,
when the frame inclined surfaces 124 are formed in a
curved shape in a cross sectional view, when the ink
housing amount is small, the films 1430 cannot accurate-
ly contact the frame inclined surfaces 124. Thus, there
remains a slight gap between the frame inclined surfaces
124 and the films 1430, and ink is stored therein.
[0357] Additionally, the frame inclination angle α of the
frame inclined surfaces 124 is set at an angle at which a
large ink storage amount can be obtained and the a re-
mainder ink amount can be reduced. In the embodiment
described above, the frame inclination angle α is set to
be 30°. With respect to the ink cartridge 1, the minimum
allowable storage capacity is determined. The storage
capacity is 23 milliliters (hereafter referred to as "ml"),
which is shown as the broken straight line f1 in FIG. 30.
As shown in FIG. 30, from the standpoint of the minimum
storage capacity, it is preferable that the inclination angle
α of the frame inclined surfaces 124 is formed at 27° or
higher.
[0358] Furthermore, with respect to the remainder ink
amount, the target value of the maximum allowable re-
mainder amount is determined. The target value is 1.5
ml or less. This target value is shown as the broken
straight line f2 in FIG. 30. From the standpoint of the
remainder ink amount, it is preferable that the inclination
angle α of the frame inclined surfaces 124 is formed at
34° or less.
[0359] As shown in FIG. 30, the storage capacity be-
comes larger in proportion to a large inclination angle α.
However, the remainder ink amount rapidly increases
when the value of the inclination angle a is larger than
30°. According to this analysis, an optimal inclination an-
gle α of the frame inclined surfaces 124 is 30°.
[0360] Additionally, it is preferable that the inclination
angle α is 27° or more in terms of the storage capacity.
However, taking remainder ink amount into considera-
tion, it is preferable that the inclination angle α is within
a range e of 28° to 34°. Any inclination angle α set within
this range, would be suitable.
[0361] In the embodiment described above, the frame
100, the case 200, and the cap 300 are formed of resin
material. The valve mechanism 530 is also formed of
resin material. By not using metal material as a structural
element of the ink cartridge 1, disposal can be performed
by burning the ink cartridge 1. For example, in an ink
cartridge in which an urging member (e.g., the respective
spring members 630, 650) of a valve mechanism is
formed of metal, at the time of disposal, the ink cartridge
needs to be taken apart, and the urging member needs
to be removed. This additional step raises disposal cost.
As the structural elements of the ink cartridge 1 are com-
bustible, disposal cost can be reduced.
[0362] An ink cartridge 2 is described with reference
to FIG. 31. In the ink cartridge 1, the tip end portion shape

of the ink insertion plug 520 (see FIG. 19) is formed in a
substantially conical shape. Meanwhile, in the ink car-
tridge 2, an insertion inner circumferential portion 1830
of an ink insertion portion 1820 of a frame 1810 is formed
as a substantially hollow cylindrical groove. At the same
time, an ink insertion plug 1840 to be inserted into the
insertion inner circumferential portion 1830 is formed in
a substantially cylindrical shape. Portions of the ink car-
tridge 2 corresponding to same portions of the ink car-
tridge 1 are shown with the same symbols, so explanation
thereof is omitted.
[0363] FIG. 31 is a cross sectional view of the ink car-
tridge 2. As shown in FIG. 31, with respect to the ink
cartridge 2, the shape of the insertion inner circumferen-
tial portion 1830 of the ink insertion portion 1820 of the
frame 1810 is formed as a substantially hollow cylindrical
groove. The ink insertion hole 121 is connected to the
end portion (lower side of FIG. 31) of the deepest part,
opposite to the aperture portion (upper side of FIG. 31),
of the insertion inner circumferential portion 1830. The
ink insertion plug 1840 that is inserted to the insertion
inner circumferential portion 1830 is formed in a substan-
tially cylindrical shape. Therefore, when the case 200 is
mounted to the cap 300, and the ink insertion plug 1840
is pushed by the case protruding member 260, the outer
surface of the ink insertion plug 1840 contacts the inner
surface of the insertion inner circumferential portion 1830
without any gap. That is, connection between the inser-
tion inner circumferential portion 1830 and the ink inser-
tion hole 121 is blocked by the ink insertion plug 1840.
[0364] Therefore, in the same manner as in the ink
cartridge 1, when the case 200 is mounted to the cap
300, the ink insertion plug 1840 is pushed by the case
protruding member 260. Thus, the process of manufac-
turing the ink cartridge 2 can be simplified. Additionally,
by pressing the ink insertion plug 1840 with the case pro-
truding member 260, wobbling of the frame 1810 can be
reduced. In addition, in the same manner as in the ink
cartridge 1, even if shock is applied to the case 200, it is
moderated as it is transmitted to the frame 1810. Thus,
the frame 1810 can be protected from external shock.
Furthermore, as the case protruding member 260 press-
es the ink insertion plug 1840, it also functions to prevent
slippage of the ink insertion plug 1840.
[0365] As shown in FIG. 31, with respect to the ink
insertion plug 1840, the portion contacting the case pro-
truding member 260 includes an insertion plug groove
portion 1850. The insertion plug groove portion 1850 is
a concave-shaped groove, and the diameter of the
groove is formed to be substantially the same as the di-
ameter of the case protruding member 260. When the
ink insertion plug 1840 is pressed by the case protruding
member 260, the tip end of the case protruding member
260 engages with the insertion plug groove portion 1850.
Thus, the chance that the position at which the ink inser-
tion plug 1840 contacts the case protruding member 260
will be shifted and the frame 1810 will inclined is reduced.
When the frame 1810 is inclined, the load to be applied
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to the joint member 610 changes and ink may leak. The
insertion plug groove portion 1850, prevents such ink
leakage.
[0366] An ink cartridge 3 is described with reference
to FIG. 32. In the ink cartridge 1, the valve member 620
is urged in the joint member 610 direction by an elastic
force of the first spring member 630 and the second
spring member 650, so the ink flow path is closed (see
FIG. 27(a)). Meanwhile, in the ink cartridge 3, a valve
member 1930 is urged in the joint member 610 direction
by an elastic force of a coil spring member 1940 formed
of a metal material or resin material, and the ink flow path
is closed. Portions of the ink cartridge 3 corresponding
to same portions of the ink cartridge 1 are shown with
the same symbols, so explanation thereof is omitted.
[0367] FIG. 32 shows cross sectional views of an ink
supply portion 1910 of the ink cartridge 3. FIG. 32(a)
shows a state before an ink extraction tube 1720 (see
FIG. 26) is inserted, and FIG. 32(b) shows a state after
the ink extraction tube 1720 is inserted.
[0368] As shown in FIG. 32, with respect to a valve
mechanism 1920, between the pedestal bottom portion
1110 of the pedestal member 660 engaged with the en-
gaging portion 1450 and the valve member 1930 closing
the ink flow path by contacting the joint contact portion
730 of the joint member 610, a coil spring member 1940
is arranged, which is formed of a substantially conical
coil spring.
[0369] The valve member 1930 is formed in a substan-
tially round flat plate shape. Valve through holes 1950
are formed, which become ink flow paths in the vicinity
of the outer circumferential portion. Though not depicted,
six valve through holes 1950 are substantially uniformly
formed about the circumference of the valve member
1930. The diameter of the valve member 1930 is formed
to be substantially the same as the inner diameter of a
valve mechanism insertion portion 1960. Thus, when the
valve member 1930 is vertically moved, the chances of
inclination of the valve member 1930 are reduced. In par-
ticular, when the ink cartridge 3 is detached from the inkjet
printer 1710 (see FIG. 26), if the valve member 1930 is
inclined, the position at which the joint contact portion
730 contacts the joint member 610 is changed, and ink
may leak. However, in the ink cartridge 3, the chances
of the valve member 1930 being inclined and moved are
reduced, so the chances of ink leakage are reduced.
[0370] The coil spring member 1940 is a conical wound
coil spring. The large diameter side (upper side of FIG.
32) contacts the pedestal bottom portion 1110 of the ped-
estal member 660, and the smaller diameter side (lower
side of FIG. 32) contacts the valve member 1930. With
respect to the coil spring member 1940, in the extension
direction (vertical direction of FIG. 32), pitch lengths g
are formed to be substantially the same. Furthermore,
the coil spring member 1940 of the ink cartridge 3 is
formed of four coils of coil spring. The first through fourth
coils are shown progressing from large diameter to small
diameter. The inner diameter of the first coil is formed to

be larger than the outer diameter of the second coil. The
inner diameter of the second coil is formed to be larger
than the outer diameter of the third coil. The inner diam-
eter of the third coil is formed to be larger than the outer
diameter of the fourth coil. That is, a coil spring is used
so that the inner diameter of nth coil is larger than the
outer diameter of (n+1)th coil.
[0371] With respect to the coil spring member 1940,
the valve member 1930 can be urged in the direction of
the joint member 610 (downward direction in FIG. 32),
so it can also be arranged so that the smaller diameter
contacts the pedestal bottom portion 1110 of the pedestal
member 660, and the larger diameter contacts the valve
member 1930.
[0372] As shown in FIG. 32(b), when the ink extraction
tube 1720 is inserted into the valve mechanism insertion
portion 1960, the valve member 1930 is pushed in the
pedestal member 660 direction (upward direction of FIG.
32(b)) by the ink extraction tube 1720, and the coil spring
member 1940 is compressed. FIG. 32(b) shows a state
in which the ink cartridge 3 is mounted to the inkjet printer
1710 (see FIG. 26), and the inner diameter of nth coil is
formed to be larger than the outer diameter of (n+1)th

coil. Thus, the second through fourth coils are accom-
modated within the first coil. That is, the conical inclination
angle at the time of non-compression is set at an incli-
nation angle such that the first through fourth coils do not
interfere in the compression direction at the time of com-
pression. Thus, when the ink extraction tube 1720 insert-
ed into the valve mechanism insertion portion 1960 and
pushes the valve member 1930 in the pedestal member
660 direction, the coil spring member 1940 is com-
pressed to be compact to a degree in which the thickness
in this direction becomes substantially the same as the
diameter of the coils. Therefore, the length of the ink sup-
ply portion 1910 can be shortened, in comparison to valve
mechanism formed of a plurality of members or in which
the coil spring is formed in a cylindrical shape, and the
ink cartridge 3 can be made smaller. Furthermore, as
only one coil spring member 1940 needs to be used as
an urging member, the structure of the valve mechanism
1920 can be simplified.
[0373] The ink flow path in a state in which the ink
cartridge 3 is mounted to the inkjet printer 1710 is shown
by arrow G. The ink flow path is formed by, in order, the
cover through holes 1330 of the cover member 680, the
second pedestal through holes 1150 of the pedestal
member 660, the valve through holes 1950 of the valve
member 1930, and the ink extraction tube 1720.
[0374] An ink cartridge 4 is described with reference
to FIG. 33. In the ink cartridge 1, the valve member 620
is urged in the joint member 610 direction by an elastic
force of the first spring member 630 and the second
spring member 650, and the ink flow path is closed.
Meanwhile, in the ink cartridge 4, the valve member 1930
is urged in the joint member 610 direction by an elastic
force of a coil spring member 2040, and the ink flow path
is closed. Portions of the ink cartridge 4 corresponding
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to same portions of the ink cartridge 1 are shown with
the same symbols, so explanation thereof is omitted The
valve member 1930 provided in the ink cartridge 4 is the
same as the valve member 1930 of the ink cartridge 3,
so explanation thereof is omitted.
[0375] FIG. 33 shows cross sectional views of an ink
supply portion 2010 of the ink cartridge 4. FIG. 33(a)
shows a state before the ink extraction tube 1720 is in-
serted, and FIG. 33(b) shows a state after the ink extrac-
tion tube 1720 is inserted.
[0376] As shown in FIG. 33, with respect to a valve
mechanism 2020 of the ink cartridge 4, the coil spring
member 2040 includes a coil spring formed of a substan-
tially cylindrical portion and a substantially conical portion
is arranged between the pedestal bottom portion 1110
of the pedestal member 660 engaged with the engaging
portion 1450 and the valve member 1930 that closes the
ink flow path by contacting the joint contact portion 730
of the joint member 610.
[0377] The coil spring member 2040 is a wound spring
coil. Both end portions of the coil spring member 2040 in
the extension direction (vertical direction of FIG. 33(a))
are formed in a substantially cylindrical shape, and the
intermediate portion is formed in a substantially conical
shape. With respect to the coil spring member 2040, the
portion with the larger diameter (upper side of FIG. 33
(a)) contacts the pedestal bottom portion 1110 of the ped-
estal member 660, and the portion with the small diam-
eter (lower side of FIG. 33(a)) contacts the valve member
1930. With respect to the coil spring member 2040, in
the extension direction (vertical direction in FIG. 33), pitch
lengths g are substantially the same. Furthermore, the
coil spring member 2040 includes five coils of coil spring.
The first through fifth coils are shown, starting from the
larger diameter coils and progressing to the smaller di-
ameter coils. The diameter of the first and second coils
is substantially the same size. The inner diameter of the
first and second coils is formed to be larger than the outer
diameter of the third coil. The inner diameter of the third
coil is formed to be larger than the outer diameter of the
fourth coil. Furthermore, the diameter of the fourth and
fifth coils is formed to be substantially the same. That is,
the second through fourth coils are formed to be a sub-
stantially conical shape, and with respect to the second
through fourth coils, the inner diameter of nth coil is larger
than the outer diameter of (n+1)th coil.
[0378] Additionally, with respect to the coil spring
member 2040, the valve member 1930 is urged in the
joint member 610 direction (lower direction of FIG. 33).
Thus, the portion with the smaller diameter can contact
the pedestal bottom portions 1110 of the pedestal mem-
ber 660, and the portion with the large diameter can con-
tact the valve member 1930.
[0379] As shown in FIG. 33(b), when the ink extraction
tube 1720 is inserted to a valve mechanism insertion por-
tion 2060, the valve member 1930 is pushed in the ped-
estal member 660 direction (upper direction of FIG. 33
(b)). FIG. 33(b) shows a state in which the ink cartridge

4 is mounted to the inkjet printer 1710 (see FIG. 26).
From the second to the fourth coils, the inner diameter
of nth coil is larger than the outer diameter of (n+1)th coil,
so the third and fourth coils are accommodated within
the second coil. Because of this, when the ink extraction
tube 1720 inserted into the valve mechanism insertion
portion 2060 and pushes the valve member 1930 in the
direction of the pedestal member 660, the coil spring
member 2040 is pressed to be compact so that the thick-
ness in this direction becomes substantially the same as
three times the diameter of the wound coil. Therefore,
the length of the ink supply portion 2010 in the extension
direction is shortened, in comparison to a valve mecha-
nism formed of a plurality of members or in which the coil
spring is formed in a cylindrical shape, and the ink car-
tridge 4 can be made smaller. Furthermore, in the ink
cartridge 4, only one coil spring member 2040 is used as
an urging member, so the structure of the valve mecha-
nism 2020 can be simplified.
[0380] The ink flow path in a state in which the ink
cartridge 4 is mounted to the inkjet printer 1710 (see FIG.
26) is shown by arrow H. The ink flow path is formed by,
in order, the cover through holes 1330 of the cover mem-
ber 680, the second pedestal through holes 1150 of the
pedestal member 660, the valve through holes 1950 of
the valve mechanism 1920, and the ink extraction tube
1720.
[0381] An ink cartridge 5 is described with reference
to FIG. 34. In the ink cartridge 3, the pedestal member
660 and the cover member 680 are engaged with the
engaging portion 1450. In the ink cartridge 5, one end of
the coil spring member 1940 contacts a filter stopper
member 2170 that suppresses slippage of the filter 1420.
Portions of the ink cartridge 5 corresponding to same
portions of the ink cartridge 3 are shown with the same
symbols, so explanation thereof is omitted.
[0382] FIG. 34 is a cross sectional view of an ink supply
portion 2110 of the ink cartridge 5.
[0383] As shown in FIG. 34, the valve mechanism 2120
of the ink cartridge 5 includes the valve member 1930,
the coil spring member 1940, and the filter stopper mem-
ber 2170 that contacts one end side of the coil spring
member 1940 and is urged in the direction of the filter
1420 (upward direction of FIG. 34).
[0384] The filter stopper member 2170 is formed in a
substantially round flat plate shape. Stopper through
holes 2180 are formed, which become ink flow paths in
the vicinity of the outer circumferential portion of the filter
stopper member 2170. Though not depicted, six stopper
through holes 2180 are formed substantially about the
circumference of the filter stopper member 2170. The
outer diameter of the filter stopper member 2170 is
formed to be substantially the same as the inner diameter
of the valve mechanism insertion portion 2160, so shifting
of the position of the filter stopper member 2170 can be
prevented. Furthermore, it is also acceptable for the outer
diameter of the filter stopper member 2170 to have a
larger diameter than the inner diameter of the valve
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mechanism insertion portion 2160. Further, the filter stop-
per member 2170 can be fixed.
[0385] As shown in FIG. 34, the filter stopper member
2170 is constantly urged by the coil spring member 1940,
so the filter 1420 does not slip into the valve mechanism
insertion portion 2160. Therefore, dust and/or foreign
matter can be effectively removed by the filter 1420. The
valve mechanism 2120 includes the filter stopper mem-
ber 2170, the coil spring member 1940, and the valve
member 1930, so a structure of the ink cartridge 5 can
be simplified.
[0386] An ink cartridge 6 is described with reference
to FIG. 35. In the ink cartridge 1, the valve mechanism
530 includes the joint member 610, the valve member
620, the first spring member 630, the slider member 640,
the second spring member 650, the pedestal member
660, the check valve 670, and the cover member 680. In
the ink cartridge 6, a valve member 1930 is provided that
does not include the slider member 640 and has a differ-
ent shape. The valve member 1930 of the ink cartridge
6 is the same as the valve member 1930 of the ink car-
tridge 3, so explanation thereof is omitted. Portions of
the ink cartridge 6 corresponding to same portions of the
ink cartridge 1 are shown with the same symbols, so ex-
planation thereof is omitted.
[0387] FIG. 35 shows cross sectional views of the ink
supply portion 140 of the ink cartridge 6. FIG. 35(a) shows
a state before the ink extraction tube 1720 is inserted,
and FIG. 35(b) shows a state after the ink extraction tube
1720 is inserted.
[0388] As shown in FIG. 35(a), with respect to a valve
mechanism 2220 of the ink cartridge 6, between the ped-
estal bottom portion 1110 of the pedestal member 660
engaged with the engaging portion 1450 and the valve
member 1930 that closes an ink flow path by contacting
the joint contact portion 730 of the joint member 610, a
first spring member 2240 and a second spring member
2250 are arranged, which are formed of resin material
having elasticity such as rubber.
[0389] The first spring member 2240 is formed of the
same material and has the same shape as the first spring
member 630 of the ink cartridge 1. The structure of the
first spring member 2240 includes an annular spring bot-
tom portion 910 that forms a bottom surface (end portion
with the large diameter) of the first spring member 2240,
the annular spring top portion 920 that has a diameter
smaller than the diameter of the spring bottom portion
910 and forms a top surface (end portion with smaller
diameter) of the first spring member 2240, and a hollow
conical spring flexible portion 930 that connects the
spring top portion 920 and the spring bottom portion 910
and is flexibly deformed when a load is applied. The ink
flow path 940 is also provided in first spring member
2240, including the top portion flow path 941 that be-
comes the inner circumferential surface of the spring top
portion 920, a flexible portion flow path 942 that becomes
the inner circumferential surface of the spring flexible por-
tion 930, and a bottom portion flow path 943 that becomes

the inner circumferential surface of the spring bottom por-
tion 910.
[0390] The second spring member 2250 is formed of
the same material and has the same shape as the first
spring member 2240 (the outer shape size is different)
and includes the spring bottom portion 910, the spring
top portion 920, the spring flexible portion 930, and the
ink flow path 940 (top portion flow path 941, flexible por-
tion flow path 942, bottom portion flow path 943). The
second spring member 2250 is arranged opposite to, and
symmetrically with, the first spring member 2240 in a ver-
tical direction.
[0391] As shown in FIG. 35, the respective spring top
portions 920 of the first spring member 2240 and the
second spring member 2250 contact each other, and the
spring bottom portions 910 are arranged so as to contact
a respective one of the pedestal bottom portion 1110 of
the pedestal member 660 and the valve member 1930.
The side surfaces of the spring bottom portions 910 con-
tact the inner wall of the ink supply portion 140, which
has a hollow cylindrical shape, so movement in the di-
ameter direction is restricted. The contact surfaces of the
respective spring top portions 920 may be attached (e.g.,
welded). The outer diameter of the spring bottom portion
910 is formed have substantially the same diameter as
the inner diameter of the valve mechanism insertion por-
tion 1460, so the chances of shifting of the positions of
the respective spring members 2240, 2250 are reduced.
[0392] As shown in FIG. 35(b), when the ink extraction
tube 1720 is inserted into the valve mechanism insertion
portion 1460, the valve member 1930 is pushed in the
pedestal member 660 direction (upper direction of FIG.
35(b)). FIG. 35(b) shows a state in which the ink cartridge
6 is mounted to the inkjet printer 1710 (see FIG. 26). In
FIG. 35(b), the spring flexible portions 930 of the first
spring member 2240 and the second spring member
2250 are elastically deformed.
[0393] At this point, when the first spring member 2240
and the second spring member 2250 are elastically de-
formed, the side surfaces of the spring bottom portions
910 with the largest diameter contact the inner wall of
the ink supply portion 140, so movement in the diameter
direction is restricted. Therefore, axis wobbling that can
easily be generated by elastic deformation is prevented.
[0394] The ink flow path in a state in which the ink
cartridge 6 is mounted to the inkjet printer 1710 is shown
by arrow J. The ink flow path is formed by, in order, the
cover through holes 1330 of the cover member 680, the
second pedestal through holes 1150 of the pedestal
member 660, the ink flow paths 940 of the respective
spring members 2240, 2250, the ink flow path of the valve
through holes 1950 of the valve member 1930, and the
ink extraction tube 1720.
[0395] An ink cartridge 7 is described with reference
to FIG. 36. In the ink cartridge 1, the valve member 620
is urged in the direction of the joint member 610 by the
elastic force of the first spring member 630 and the sec-
ond spring member 650, and the ink flow path is closed
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(see FIG. 27(a)). In the ink cartridge 7, the valve member
1930 is urged in the joint member 610 direction by an
elastic force of a spring member 2340 that is formed in
a substantially cylindrical shape, and the ink flow path is
closed. Portions of the ink cartridge 7 corresponding to
same portions of the ink cartridge 1 are shown with the
same symbols, so explanation thereof is omitted. Fur-
thermore, the valve member 1930 of the ink cartridge 7
is the same as the valve member 1930 of the ink cartridge
3, so explanation thereof is omitted.
[0396] FIG. 36 is a cross sectional view of the ink sup-
ply portion 140 of the ink cartridge 7. FIG. 36(a) shows
a state before the ink extraction tube 1720 is inserted.
FIG. 36(b) shows a state after the ink extraction tube
1720 is inserted.
[0397] As shown in FIG. 36, with respect to a valve
mechanism 2320 of the ink cartridge 7, between the ped-
estal bottom portion 1110 of the pedestal member 660
engaged with the engaging portion 1450 and the valve
member 1930 that closes the ink flow path by contacting
the joint contact portion 730 of the joint member 610, a
spring member 2340 is arranged, which is formed of resin
material having elasticity such as rubber and has a sub-
stantially hollow cylindrical shape.
[0398] With respect to the spring member 2340, two
spring end portions 2350, including a spring end portion
that contacts the pedestal bottom portion 1110 of the
pedestal member 660 and a spring end portion that con-
tacts the valve member 1930 are formed on respective
ends (upper side and lower side of FIG. 36) of the spring
member 2340. Between the two spring end portions
2350, a spring flexible portion 2360 is formed, which is
bent and deformed when a load is applied. The spring
flexible portion 2360 is formed to be thinner than the
spring end portions 2350, so the strength of the spring
flexible portion 2360 is weaker. When the spring member
2340 is elastically deformed, the spring flexible portion
2360 is bent and deformed. Furthermore, the outer di-
ameter of each of the spring end portions 2350 is formed
to be substantially the same as the inner diameter of the
valve mechanism insertion portion 1460, so the chances
of the position of the spring member 2340 being shifted
are reduced.
[0399] As shown in FIG. 36(b), when the ink extraction
tube 1720 is inserted into the valve mechanism insertion
portion 1460, the valve member 1930 is pushed in the
pedestal member 660 direction (upper direction of FIG.
36(b)). FIG. 36(b) shows a state in which the ink cartridge
7 is mounted to the inkjet printer 1710 (see FIG. 26) and
shows a state in which the spring flexible portion 2360 is
elastically deformed. The spring flexible portion 2360 is
elastically deformed alternately in directions substantially
perpendicular to the extension direction (vertical direc-
tion of FIG. 36).
[0400] In addition, the ink flow path in a state in which
the ink cartridge 7 is mounted to the inkjet printer 1710
is shown by arrow K. An ink flow path is formed by, in
order, the cover through holes 1330 of the cover member

680, the second pedestal through holes 1150 of the ped-
estal member 660, the hollow internal portion of the
spring member 2340, the valve through holes 1950 of
the valve member 1930, and the ink extraction tube 1720.
[0401] An ink cartridge 8 is described with reference
to FIG. 37. In the ink cartridge 1, the valve mechanism
530 includes the joint member 610, the valve member
620, the first spring member 630, the slider member 640,
the second spring member 650, the pedestal member
660, the check valve 670, and the cover member 680. In
the ink cartridge 8, a valve member 2430 is provided that
does not include the slider member 640 and has a differ-
ent shape. Portions of the ink cartridge 8 corresponding
to same portions of the ink cartridge 1 are shown with
the same symbols, so explanation thereof is omitted.
[0402] FIG. 37 shows cross sectional views of the ink
supply portion 140 of the ink cartridge 8. FIG. 37(a) shows
a state before the ink extraction tube 1720 is inserted,
and FIG. 37(b) shows a state after the ink extraction tube
1720 is inserted.
[0403] As shown in FIG. 37(a), with respect to the valve
mechanism 2320 of the ink cartridge 8, between the ped-
estal bottom portion 1110 of the pedestal member 660
engaged with the engaging portion 1450 and the valve
member 2430 that closes the ink flow path by contacting
a joint member 2470, a first spring member 2440 and a
second spring member 2450 are arranged, which are
formed of resin material having elasticity such as rubber.
[0404] The valve member 2430 is explained with ref-
erence to FIG. 38. FIG. 38 shows the valve member 2430.
FIG. 38(a) is a side view of the valve member 2430. FIG.
38(b) is a top view of the valve member 2430. FIG. 38(c)
is a bottom view of the valve member 2430. FIG. 38(d)
is a cross sectional view of the valve member 2430 shown
in FIG. 38(b).
[0405] As shown in FIG. 38(a), the valve member 2430
includes a valve bottom portion 2431 that forms a bottom
wall (lower side of FIG. 38(a)) of the valve member 2430,
a valve outer circumferential portion 2432 that forms an
outer circumferential wall of the valve member 2430,
valve groove portions 2433 that extend toward the valve
bottom portion 2431 from the top end surface (end sur-
face of the top side of FIG. 3 8(a)) of the valve outer
circumferential portion 2432, and a valve protruding por-
tion 2434 that protrudes from the valve bottom portion
2431 to a side opposite from the valve outer circumfer-
ential portion 2432 (lower direction of FIG. 38(a)).
[0406] As shown in FIG. 38(b), the valve groove por-
tions 2433 are formed at four locations of the valve outer
circumferential portion 2432, and are formed at substan-
tially identical intervals about the circumference of the
valve outer circumferential portion 2432. As shown in
FIG. 38(c), the valve protruding portions 2434 are formed
on the outer edge portion of the valve bottom portion
2431. As the valve protruding portion 2434 contacts the
joint member 2470 (see FIG. 37), the ink flow path is
closed.
[0407] As shown in FIG. 38(b), valve receiving portions
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2435 are formed in the valve member 2430 that protrude
toward the center of the valve member 2430 from the
valve outer circumferential portion 2432. The valve re-
ceiving portions 2435 are formed in intermediate posi-
tions between the valve groove portions 2433 about the
circumference of the valve member 2430, and receive
the first spring member 2440. The valve receiving por-
tions 2435 receive the first spring member 2440 by con-
tacting the spring top portion 920 of the first spring mem-
ber 2440. The valve receiving portions 2435 include valve
control surfaces 2436 that control shifting of the first
spring member 2440 by contacting the side surface of
the spring top portion 920 and valve receiving surfaces
2437 that receive the spring top portion 920 by contacting
the aperture surface of the top portion flow path 941 of
the spring top portion 920.
[0408] As shown in FIG. 38(d), with respect to the valve
receiving portions 2435, the valve control surfaces 2436
are formed in a substantially intermediate position in the
height direction (vertical direction of FIG. 38(d)) of the
valve receiving portions 2435. The valve receiving sur-
faces 2437 are formed to be substantially parallel to the
valve bottom portion 2431. Therefore, the first spring
member 2440 can be received without wobbling.
[0409] Returning to FIG. 37(a), the joint member 2470
includes a joint outer circumferential portion 2471 that
forms the outer circumferential wall of the joint member
2470 and is exposed to the outside of the ink supply por-
tion 140, a joint inner circumferential portion 2472 that is
accommodated within the ink supply portion 140, a joint
engaging portion 2473 that is formed between the joint
inner circumferential portion 2472 and the joint outer cir-
cumferential portion 2471 and is engaged with the outer
circumferential wall of the ink supply portion 140, and a
joint insertion portion 2474 that is formed in the joint inner
circumferential portion 2472 and in which the ink extrac-
tion tube 1720 is inserted. The joint member 2470 is
formed of an elastic material such as rubber, and the ink
flow path is closed as the joint inner circumferential por-
tion 2472 contacts the valve protruding portion 2434 of
the valve member 2430.
[0410] Furthermore, the top surface of the joint inner
circumferential portion 2472, which contacts the valve
protruding portions 2434 of the joint inner circumferential
portion 2472, is a flat surface.
[0411] As shown in FIG. 37(a), with respect to the valve
mechanism 2420 of the ink cartridge 8, between the ped-
estal bottom portion 1110 of the pedestal member 660
engaged with the engaging portion 1450 and the valve
member 2430 that closes the ink flow path by contacting
the joint member 2470, the first spring member 2440 and
the second spring member 2450 are arranged.
[0412] The first spring member 2440 of the ink car-
tridge 8 has the same shape (the outer shape size is
different) as the first spring member 630 of the ink car-
tridge 1. The structure of the first spring member 2440 is
mainly provided with the annular spring bottom portion
910 that forms a bottom surface (end portion with the

larger diameter) of the first spring member 2440, the an-
nular spring top portion 920 that forms a top surface (end
portion with the smaller diameter) of the first spring mem-
ber 2440, and the hollow conical spring flexible portion
930 that connects the spring top portion 920 and the
spring bottom portion 910. The hollow conical spring flex-
ible portion 930 is flexibly deformed when a load is ap-
plied. The ink flow path 940 is also included, includes the
top portion flow path 941 that becomes the inner circum-
ferential surface of the spring top portion 920, the flexible
portion flow path 942 that becomes the inner circumfer-
ential surface of the spring flexible portion 930, and the
bottom portion flow path 943 that becomes the inner cir-
cumferential surface of the spring bottom portion 910.
[0413] The second spring member 2450 has the same
shape as the first spring member 2440 and includes the
spring bottom portion 910, the spring top portion 920, the
spring flexible portion 930, and the ink flow path 940 (top
portion flow path 941, flexible portion flow path 942, and
bottom portion flow path 943). The second spring mem-
ber 2450 is arranged in a reverse configuration with re-
spect to the first spring member 2440 in the vertical di-
rection. As shown in FIG. 37(a), the respective spring
bottom portions 910 of the first spring member 2440 and
the second spring member 2450 contact each other, and
the spring top portions 920 contact a respective one of
the pedestal bottom portion 1110 of the pedestal member
660 and the valve receiving portions 2435 of the valve
member 2430. It is also acceptable for the contact sur-
faces of the respective spring bottom portions 910 to be
attached (e.g., welded) to each other. Furthermore, the
outer diameter of each of the spring bottom portions 910
of the respective spring members 2440, 2450 is formed
to be substantially the same as the inner diameter of the
valve mechanism insertion portion 1460, so even if the
respective spring members 2440, 2450 are deformed,
the chances of the position being shifted in a direction
perpendicular to the extension direction are reduced.
[0414] As shown in FIG. 37(b), when the ink extraction
tube 1720 is inserted into the valve mechanism insertion
portion 1460, the valve member 2430 is pushed in the
pedestal member 660 direction (upper direction of FIG.
37(b)). FIG. 37(b) shows a state in which the ink cartridge
8 is mounted to the inkjet printer 1710 (see FIG. 26), and
the spring flexible portions 930 of the first spring member
2440 and the second spring member 2450 are elastically
deformed.
[0415] The ink flow path in a state in which the ink
cartridge 8 is mounted to the inkjet printer 1710 is shown
by arrow L. The ink flow path is formed by, in order, the
cover through holes 1330 of the cover member 680, the
second pedestal through holes 1150 of the pedestal
member 660, ink flow paths 940 of the spring members
2440, 2450,the ink flow path of the valve groove portions
2433 of the valve member 2430, and the ink extraction
tube.
[0416] An ink cartridge 9 is described with reference
to FIG. 39. In the ink cartridge 8, between the pedestal
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member 660 that receives the check valve 670 and the
valve member 2430 that closes the ink flow path by con-
tacting the joint member 2470, the first spring member
2440 and the second spring member 2450 are provided.
In the ink cartridge 9, a spring member 2540 is provided
between the pedestal member 660 and the valve mem-
ber 2430. Portions of the ink cartridge 9 corresponding
to same portions of the ink cartridge 8 are shown with
the same symbols, so explanation thereof is omitted.
[0417] FIG. 39 shows cross sectional views of the ink
supply portion 140 of the ink cartridge 9. FIG. 39(a) shows
a state before the ink extraction tube 1720 is inserted,
and FIG. 39(b) shows a state after the ink extraction tube
1720 is inserted.
[0418] As shown in FIG. 39(a), with respect to the valve
mechanism 2520 of the ink cartridge 9, between the ped-
estal bottom portion 1110 of the pedestal member 660
engaged with the engaging portion 1450 and the valve
member 2430 that closes the ink flow path by contacting
the joint member 2470, the spring member 2540 is ar-
ranged. The spring member 2540 is formed of resin ma-
terial with elasticity such as rubber.
[0419] The spring member 2540 is provided with a
spring cylindrical portion 2550 that is formed in a sub-
stantially cylindrical shape, a spring end portion 2560 with
a diameter smaller than that of the spring cylindrical por-
tion 2550 that contacts the valve receiving portions 2435
of the valve member 2430, and a hollow conical spring
flexible portion 2570 that connects the spring end portion
2560 and the spring cylindrical portion 2550 and is flexibly
deformed when a load is applied. The spring cylindrical
portion 2550 contacts the inner circumferential surface
of the valve mechanism insertion portion 1460, so elastic
deformation in the outer diameter direction is restricted.
As a result, the spring flexible portion 2570 is elastically
deformed.
[0420] As shown in FIG. 39(b), when the ink extraction
tube 1720 is inserted to the valve mechanism insertion
portion 1460, the valve member 2430 is pushed in the
pedestal member 660 direction (upper direction of FIG.
36(b)). FIG. 39(b) shows a state in which the ink cartridge
9 is mounted to the inkjet printer 1710 (see FIG. 26), and
the spring flexible portion 2570 is elastically deformed.
[0421] Furthermore, the ink flow path in a state in which
the ink cartridge 9 is mounted to the inkjet printer 1710
is shown by arrow M. The ink flow path is formed by, in
order, the ink flow path of the cover through holes 1330
of the cover member 680, the second pedestal through
holes 1150 of the pedestal member 660, the hollow in-
ternal portion of the spring member 2540, the valve
groove portions 2433 of the valve member 2430, and the
ink extraction tube 1720.
[0422] An ink cartridge 10 is described with reference
to FIG. 40. In the ink cartridge 8, between the pedestal
member 660 that supports the check valve 670 and the
valve member 2430 that closes the ink flow path by con-
tacting the joint member 2470, the first spring member
2440 and the second spring member 2450 are provided.

In the ink cartridge 10, by contrast, between the pedestal
member 660 and the valve member 2430, a first spring
member 2640 and a second spring member 2650 are
provided, which are formed of resin materials having
elasticity, such as rubber, formed in a substantially hollow
hemispherical shape. Portions of the ink cartridge 10 cor-
responding to same portions of the ink cartridge 8 are
shown with the same symbols, so explanation thereof is
omitted.
[0423] FIG. 40 shows cross sectional views of the ink
supply portion 140 of the ink cartridge 10. FIG. 40(a)
shows a state before the ink extraction tube 1720 is in-
serted, and FIG. 40(b) shows a state after the ink extrac-
tion tube 1720 is inserted.
[0424] As shown in FIG. 40(a), with respect to a valve
mechanism 2620 of the ink cartridge 10, between the
pedestal bottom portion 1110 of the pedestal member
660 engaged with the engaging portion 1450 and the
valve member 2430 that closes the ink flow path by con-
tacting the joint member 2470, the first spring member
2640 and the second spring member 2650 are arranged,
which are formed in a substantially hollow hemispherical
shape.
[0425] The first spring member 2640 is provided with
a spring end portion 2660 that contacts the valve receiv-
ing portions 2435 of the valve member 2430, and a spring
flexible portion 2670 that has a substantially hollow hem-
ispherical shape extending in the diameter direction from
the spring end portion 2660. The second spring member
2650 is formed in the same shape as the first spring mem-
ber 2640, and is provided with the spring end portion
2660 and the spring flexible portion 2670. The aperture
portions of the spring flexible portion 2670 of the first and
second spring member 2640, 2650 contact each other
without any gap. The aperture portions of the spring flex-
ible portion 2670 of the first and second spring members
2640, 2650 can also be connected to each other by an
adhesive (e.g., by welding).
[0426] As shown in FIG. 40(b), when the ink extraction
tube 1720 is inserted into the valve mechanism insertion
portion 1460, the valve member 2430 is pressed in the
direction of the pedestal member 660 (upward direction
in FIG. 40(b)). FIG. 40(b) shows a state in which the ink
cartridge 10 is mounted to the inkjet printer 1710 (see
FIG. 26), and the respective spring flexible portion 2670
of the respective spring members 2640, 2650 is elasti-
cally deformed.
[0427] The ink flow path in a state in which the ink
cartridge 10 is mounted to the inkjet printer 1710 is shown
by arrow N. The ink flow path is formed by, in order, the
cover through holes 1330 of the cover member 680, the
second pedestal through holes 1150 of the pedestal
member 660, the respective spring members 2640, 2650,
the valve groove portions 2433 of the valve member
2430, and the ink extraction tube 1720.
[0428] An ink cartridge 11 is described with reference
to FIG. 41. In the ink cartridge 8, between the pedestal
member 660 that receives the check valve 670 and the

63 64 



EP 1 787 817 A2

34

5

10

15

20

25

30

35

40

45

50

55

valve member 2430 that closes the ink flow path by con-
tacting the joint member 2470, the first spring member
2440 and the second spring member 2450 are provided.
In the ink cartridge 11, by contrast, between the pedestal
member 660 and the valve member 2430, a spring mem-
ber 2740 and a slider member 2780 that operates in con-
junction with the spring member 2740 are provided. Por-
tions of the ink cartridge 11 corresponding to same por-
tions of the ink cartridge 8 are shown with the same sym-
bols, so explanation thereof is omitted.
[0429] FIG. 41 shows cross sectional views of the ink
supply portion 140 of the ink cartridge 11. FIG. 41(a)
shows a state before the ink extraction tube 1720 is in-
serted, and FIG. 41(b) shows a state after the ink extrac-
tion tube 1720 is inserted.
[0430] As shown in FIG. 41 (a), with respect to the
valve mechanism 2720 of the ink cartridge 11, between
the pedestal bottom portion 1110 of the pedestal member
660 engaged with the engaging portion 1450 and the
valve member 2430 that closes the ink flow path by con-
tacting the joint member 2470, the spring member 2740
formed of resin material with elasticity such as rubber,
and the slider member 2780 that is connected to the
spring member 2740 and restricts movement of the
spring member 2740 in the extension direction (vertical
direction of FIG. 41(a)), are arranged.
[0431] The spring member 2740 is provided with a
spring cylindrical portion 2750 that is formed in a sub-
stantially cylindrical shape, a spring end portion 2751 that
contacts the valve receiving portions 2435 of the valve
member 2430, a spring flexible portion 2752 that con-
nects the spring end portion 2751 and the spring cylin-
drical portion 2750 and is flexibly deformed when a load
is applied, and a spring groove portion 2753 that is formed
in a concave shape in order to be engagingly fixed to the
slider member 2780. Though not depicted, the spring
groove portion 2753 is formed over the outer circumfer-
ential surface of the spring cylindrical portion 2750. Ad-
ditionally, the spring cylindrical portion 2750 is formed to
be thicker than the spring flexible portion 2752, so the
strength of the cylindrical portion 2750 is increased and
the spring flexible portion 2752 is flexibly deformed.
[0432] The slider member 2780 is formed in a substan-
tially round shape and is provided at its inner circumfer-
ential surface with a slider mounting portion 2781 in which
the spring member 2740 is mounted. A slider convex
portion 2782 is formed in a convex shape in the slider
mounting portion 2781 and is engaged with the spring
groove portion 2753. Though not depicted, the slider
mounting portion 2781 and the slider convex portion 2782
are formed over the inner circumferential surface of the
slider member 2780. Therefore, the slider convex portion
2782 is engaged with the spring groove portion 2753,
and the slider member 2780 is fixed to the spring member
2740. The slider member 2780 is formed of resin material
harder than that of the spring member 2740. Thus, when
the ink extraction tube 1720 is inserted, the spring mem-
ber 2740 is flexibly deformed without having the slider

member 2780 deformed. In addition, the outer diameter
of the slide member 2780 is formed to be substantially
the same as the inner diameter of the valve mechanism
insertion portion 1460, so that shifting of the slider mem-
ber 2780 from the moving direction can be prevented.
[0433] As shown in FIG. 41(b), when the ink extraction
tube 1720 is inserted to the valve mechanism insertion
portion 1460, the valve member 2430 is pushed in the
pedestal member 660 direction (upper direction of FIG.
36(b)). FIG. 41(b) shows a state in which the ink cartridge
11 is mounted to the inkjet printer 1710 (see FIG. 26) and
in which the spring flexible portion 2752 is elastically de-
formed. With respect to the operation of the valve mech-
anism 2720, when the ink extraction tube 1720 is insert-
ed, the slider member 2780 is moved in the direction of
the pedestal member 660 (upward direction in FIG. 41
(b)). When the slider member 2780 and the pedestal
member 660 come into contact, movement of the slider
member 2780 (spring member 2740) is restricted. When
the ink extraction tube 1720 is further inserted, the spring
flexible portion 2752 is elastically deformed. Thus, the
slider member 2780 permits the ink extraction tube 1720
to be smoothly inserted.
[0434] The ink flow path in a state in which the ink
cartridge 11 is mounted to the inkjet printer 1710 is shown
by arrow O. The ink flow path is formed by, in order, the
ink flow path of the cover through holes 1330 of the cover
member 680, the second pedestal through holes 1150
of the pedestal member 660, the inside of the spring
member 2740, the valve groove portions 2433 of the
valve member 2430, and the ink extraction tube 1720.
[0435] An ink cartridge 12 is described with reference
to FIG. 42. In the ink cartridge 8, between the pedestal
member 660 that receives the check valve 670 and the
valve member 2430 that seal ink flow path by contacting
the joint member 2470, a first spring member 2440 and
a second spring member 2450 are provided, which are
formed of resin material having elasticity, such as rubber.
In the ink cartridge 12, by contrast, between the pedestal
member 660 and the valve member 2430, a first spring
member 2840, a second spring member 2850, and a slid-
er member 2880 that is sandwiched and operated by the
first and second spring members 2840, 2850, are pro-
vided. Portions of the ink cartridge 12 corresponding to
same portions of the ink cartridge 8 are shown with the
same symbols, so explanation thereof is omitted.
[0436] FIG. 42 shows cross sectional views of the ink
supply portion 140 of the ink cartridge 12. FIG. 42(a)
shows a state before the ink extraction tube 1720 is in-
serted, and FIG. 42(b) shows a state after the ink extrac-
tion tube 1720 is inserted.
[0437] As shown in FIG. 42(a), between the pedestal
bottom portion 1110 of the pedestal member 660 en-
gaged with the engaging portion 1450 and the valve
member 2430 that closes the ink flow path by contacting
the joint member 2470, a valve mechanism 2820 of the
ink cartridge 12 is provided. The valve mechanism 2820
includes the first spring member 2840, the second spring
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member 2850, and the slider member 2880, which is ar-
ranged between the second spring member 2850 and
the first spring member 2840, accommodates part of the
respective spring members 2840, 2850, and is moved in
conjunction with the respective spring members 2840,
2850.
[0438] The first spring member 2840 is formed in the
same shape (the outer shape size is different) as the first
spring member 630 of the ink cartridge 12. Therefore,
the structure of the first spring member 2840 is mainly
provided with an annular spring bottom portion 910 that
forms a bottom surface (end portion with the larger di-
ameter) of the first spring member 2840, an annular
spring top portion 920 that is formed having a diameter
smaller than the diameter of the spring bottom portion
910 and that forms the top surface (end portion with a
smaller diameter) of the first spring member 2840, and
a hollow conical spring flexible portion 930 connects the
spring top portion 920 and the spring bottom portion 910
and is flexibly deformed when a load is applied. Further-
more, an ink flow path 940 is provided, which includes a
top portion flow path 941 formed by the inner circumfer-
ential surface of the spring top portion 920, a flexible por-
tion flow path 942 formed by the inner circumferential
surface of the spring flexible portion 930, and a bottom
portion flow path 943 formed by the inner circumferential
surface of the spring bottom portion 910.
[0439] The second spring member 2850 is formed in
the same shape as the first spring member 2840 and
includes the spring bottom portion 910, the spring top
portion 920, the spring flexible portion 930, and the ink
flow path 940 (top portion flow path 941, flexible portion
flow path 942, and bottom portion flow path 943). The
second spring member 2850 is arranged in a reverse
configuration with respect to the first spring member 2840
in the vertical direction.
[0440] The slider member 2880 is provided with a cy-
lindrical slider outer circumferential portion 2890 that
forms an outer wall of the slider member 2880, a slider
intermediate wall 2891 that contacts the spring bottom
portions 910 of the first spring member 2840 and of the
second spring member 2850, and a slider through hole
2892 that is formed through the slider intermediate wall
2891 and becomes the ink flow path. Furthermore, the
inner diameter of the slider outer circumferential portions
2890 is substantially the same as the outer diameter of
the spring bottom portions 910 of the respective spring
members 2840, 2850, so shifting of the arrangement of
the respective spring members 2840, 2850 can be pre-
vented. The outer diameter of the slider member 2880 is
formed to be substantially the same as the inner diameter
of the valve mechanism insertion portion 1460, so shifting
of the slider member 2880 from the moving direction can
be prevented. The slider member 2880 is formed of resin
material harder than that of the respective spring mem-
bers 2840, 2850. Therefore, when the ink extraction tube
1720 is inserted, the respective spring members 2840,
2850 are flexibly deformed without deforming the slider

member 2880.
[0441] As shown in FIG. 42(a), the respective spring
bottom portions 910 of the first spring member 2840 and
the second spring member 2850 contact the slider inter-
mediate wall 2891. At the same time, the respective
spring top portions 920 are arranged so as to contact the
pedestal bottom portion 1110 of the pedestal member
660 and the valve receiving portions 2435 of the valve
member 2430.
[0442] As shown in FIG. 42(b), if the ink extraction tube
1720 is inserted to the valve mechanism insertion portion
1460, the valve member 2430 is pressed in the pedestal
member 660 direction (upward direction in FIG. 36(b)).
FIG. 42(b) shows a state in which the ink cartridge 12 is
mounted to the inkjet printer 1710 (see FIG. 26) and in
which the spring flexible portions 930 are elastically de-
formed.
[0443] With respect to operation of the valve mecha-
nism 2820, when the ink extraction tube 1720 is inserted,
the slider member 2880 is moved in the pedestal member
660 direction (upward direction in FIG. 42(b)), the slider
member 2880 contacts the pedestal member 660, and
movement of the slider member 2880 is restricted. In-
stead of contacting the pedestal member 660, movement
of the slider member 2880 can also be restricted by con-
tacting the end surface of the inner wall of the ink supply
portion 140. Then, when the ink extraction tube 1720 is
further inserted, the spring flexible portions 930 of the
spring members 2840, 2850 are elastically deformed.
The slider member 2880 permits the ink extraction tube
1720 to be smoothly inserted. Also, movement is restrict-
ed by the slider member 2880, so extreme deformation
of the second spring member 2850 can be prevented.
Because extreme deformation of the second spring
member 2850 that would prevent it from being returned
to its original state can be prevented, and ink leakage
can be prevented.
[0444] The ink flow path in a state in which the ink
cartridge 12 is mounted to the inkjet printer 1710 is shown
by arrow P. The ink flow path is formed by, in order, the
cover through holes 1330 of the cover member 680, the
second pedestal through holes 1150 of the pedestal
member 660, the ink flow path 940 the second spring
member 2850, the slider through hole 2892 of the slider
member 2880, the ink flow path 940 of the first spring
member 2840, the valve groove portions 2433 of the
valve member 2430, and the ink extraction tube 1720.
[0445] An ink cartridge 13 is described with reference
to FIG. 43. In the ink cartridge 1, the ink insertion plug
520 is pressed by the case protruding member 260, the
frame 100 is supported with respect to the case 200 by
the ink supply portion 140 and the ink insertion portion
130, and external vibration transmitted to the frame 100
is reduced. Meanwhile, in the ink cartridge 13, a portion
other than the ink insertion portion 130 of the frame 100
is pressed by a case protruding member 3220, to control
external vibration. Portions of the ink cartridge 13 corre-
sponding to same portions of the ink cartridge 1 are
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shown with the same symbols, so explanation thereof is
omitted.
[0446] FIG. 43 is a schematic cross sectional view of
the ink cartridge 13. In FIG. 43, the frame 100 is shown
with dotted lines, and a case 3210 and the cap 300 are
shown with solid lines.
[0447] As shown in FIG. 43, the case 3210 of the ink
cartridge 13 is provided with the case protruding member
3220 protruding toward the cap 300 side (lower side of
FIG. 43) from the ceiling wall of the case 3210. The case
protruding member 3220 is formed in a substantially cen-
tral portion of the ceiling wall of the case 3210.
[0448] The case protruding member 3220 presses the
frame 100 toward the cap 300 side by contacting a portion
other than the ink insertion portion 130 of the frame 100
in a state in which the case 3210 and the cap 300 are
welded. Therefore, the chances of the frame 100 being
moved by vibration or the like can be reduced. In addition,
the case protruding member 3220 is formed in a sub-
stantially central portion of the ceiling wall of the case
3210, so the center position, in the horizontal direction
(horizontal direction of FIG. 43) of the frame 100, is
pressed. Thus, the frame 100 is stable in a pressed state,
and movement of the frame 100 can be further reduced.
[0449] Additionally, with respect to the ink cartridge 13,
at the time of manufacturing the frame 100 (see FIG. 22
(c)), the ink insertion plug 520 to be pressed into the ink
insertion portion 130 is pressed so as to contact the end
surface of the deepest part of the insertion inner circum-
ferential portion 131 opposite to the aperture of the ink
insertion portion 130, after ink is inserted.
[0450] An ink cartridge 14 is described with reference
to FIG. 44. In the ink cartridge 1, the ink insertion plug
520 is pressed by the case protruding member 260, the
frame 100 is supported with respect to the case 200 by
the ink supply portion 140 and the ink insertion portion
130, and external vibration to be transmitted to the frame
100 can be reduced. In the ink cartridge 14, by contrast,
a case protruding member 3320 formed in a case 3310
presses a frame receiving portion 3340 formed in the
frame 3330, instead of the ink insertion portion 130, so
external vibration transmitted to the frame 3330 can be
reduced. Portions of the ink cartridge 14 corresponding
to same portions of the ink cartridge 1 are shown with
the same symbols, so explanation thereof is omitted.
[0451] FIG. 44 is a schematic cross sectional view of
the ink cartridge 14. In FIG. 44, the frame 100 is shown
by dotted lines, and the case 3310 and the cap 300 are
shown by solid lines.
[0452] As shown in FIG. 44, the case 3310 of the ink
cartridge 14 protrudes toward the cap 300 side (lower
side of FIG. 44) from the ceiling wall of the case 3310,
and the case protruding member 3320 is provided, which
is formed in a substantially center portion of the ceiling
wall of the case 3310. With respect to the case protruding
member 3320, the tip end is formed to be sharpened.
The frame 3330 is provided with the frame receiving por-
tion 3340 formed of an elastic material in a position cor-

responding to the case protruding member 3320 and dif-
ferent from a position in which the ink insertion portion
130 is formed. When the case 3310 and the cap 300 are
welded, the case protruding member 3320 pierces into
the frame receiving portion 3340, and presses the frame
3330 toward the cap 300 side.
[0453] Therefore, in the same manner as in the ink
cartridge 1, even if a shock is applied to the case 3310,
the shock is moderated as it is transmitted to the frame
3330, so the frame 3330 can be protected from the ex-
ternal shock. Furthermore, the case protruding member
3320 is formed in a substantially central portion of the
ceiling wall of the case 3310. Thus, it pierces into the
center position of the frame 3330 in the horizontal direc-
tion (horizontal direction of FIG. 44), so the frame 3330
is stabilized in a pressed state.
[0454] Additionally, in the ink cartridge 14, at the time
of manufacturing the frame 3330 (see FIG. 22(c)), after
ink is inserted, the ink insertion plug 520 to be pressed
into the ink insertion portion 130 is pressed so as to con-
tact the end surface of the deepest part of the insertion
inner circumferential portion 131 opposite to the aperture
of the ink insertion portion 130.
[0455] An ink cartridge 15 is described with reference
to FIG. 45. In the ink cartridge 1, the check valve 670 is
formed to a substantially plate shape. In the ink cartridge
15, by contrast, a check valve 3430 is provided with a
plate-shaped portion and a shaft portion. Portions of the
ink cartridge 15 corresponding to same portions of the
ink cartridge 1 are shown with the same symbols, so ex-
planation thereof is omitted.
[0456] FIG. 45 is a cross sectional view of the ink car-
tridge 15.
[0457] A valve mechanism 3420 of the ink cartridge 15
is provided with the joint member 610, the valve member
620, the first spring member 630, the slider member 640,
the second spring member 650, and the pedestal mem-
ber 660 that have the same shape as in the ink cartridge
1. The valve mechanism 3420 is further provided with a
check valve 3430 and a cover member 3450.
[0458] The check valve 3430 is provided with a check
valve plate portion 3431 that is formed in a substantially
plate shape, a check valve shaft portion 3432 that is
formed in a substantially bar shape, and a check valve
ball portion 3433 that is located in the vicinity of the cover
member 3450 of the check valve shaft portion 3432 and
is formed in a substantially spherical shape.
[0459] The cover member 3450 is provided with a cov-
er outer circumferential wall 3451 that forms an outer
circumferential wall of the cover member 3450, a cover
top portion 3452 that forms a top portion of the cover
member 3450, first cover through holes 3453 that are
formed in the vicinity of the outer edge of the cover top
portion 3452 and form an ink flow path, and a second
cover through hole 3454, formed at the axis position of
the cover top portion 3452, in which the check valve shaft
portion 3432 is inserted. Furthermore, the diameter of
the second cover through hole 3454 is larger than the
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diameter of the check valve shaft portion 3432, and is
formed to be smaller than the diameter of the check valve
ball portion 3433. Therefore, after the check valve shaft
portion 3432 goes through the second cover through hole
3454, the check valve 3430 does not slip from the cover
member 3450, so at the time of manufacturing the valve
mechanism 3420, the chances of losing the check valve
3430 can be reduced.
[0460] Furthermore, in the ink cartridge 15, the check
valve shaft portion 3432 of the check valve 3430 is ar-
ranged within the ink flow path 1410. Both the check valve
shaft portion 3432 of the check valve 3430 and the filter
1420 may be arranged within the ink flow path 1410, how-
ever.
[0461] An ink cartridge 16 is described with reference
to FIG. 46. The ink cartridge 1 is mounted to the inkjet
printer 1710 (see FIG. 26) by a pair of clamp members
1740. The ink cartridge 16, by contrast, is mounted using
one clamp member 3543, and the ink cartridge 16 is de-
tached by a clamp releasing member 3544.
[0462] FIG. 46 is a side view showing a process of
mounting the ink cartridge 16 to a mounting portion 3530.
[0463] As shown in FIG. 46(a), with respect to the ink
cartridge 16, on a pair of side surfaces opposite to a case
3510, case protruding portions 3520, 3521 are respec-
tively formed. The lengths of these case protruding por-
tions 3520, 3521 in the direction (arrow R of FIG. 46) of
mounting the ink cartridge 16 are different. The case pro-
truding portions 3520, 3521 protrude to the same position
as the cap sidewall 320 of the cap 300 in a direction
substantially perpendicular to the mounting direction.
The case protruding portion 3520 has a smaller length
in the mounting direction of the ink cartridge 16 (upper
side of FIG. 46(a)) than the case protruding portion 3521,
and the case protruding portion 3521 has a greater length
in the mounting direction of the ink cartridge 16 (lower
side of FIG. 46(a)) than the case protruding portion 3520.
Furthermore, the cap 300 is formed in the same shape
as in the ink cartridge 1, and part of the case 3510 is
surrounded by the cap sidewall 320.
[0464] The mounting portion 3530 is provided with a
sidewall support plate 3540 that supports the side surface
(part of the side surface of the case 3510 and part of the
cap sidewall 320 of the cap 300) of the ink cartridge 16
from the lower direction, a bottom wall support plate 3541
that receives the cap bottom wall 310 of the cap 300,
urging members 3542 that urge the bottom wall support
plate 3541 in a direction opposite to the mounting direc-
tion (opposite to the arrow R direction), a clamp member
3543 that locks the ink cartridge 16 with the mounting
portion 3530 by being engaged with the cap sidewall 320
of the cap 300, and a clamp releasing member 3544 that
releases the clamp member 3543 from an engaged state.
[0465] Additionally, the inner side (surface side con-
tacting the side surface of the ink cartridge 16) of the
sidewall support plate 3540 is formed in a shape corre-
sponding to the shape (curvature) of the cap sidewall
320. When the ink cartridge 16 is mounted, the ink car-

tridge 16 is guided in the bottom wall support plate 3541
direction (right direction of FIG. 46(a)) by the inner side
of the sidewall support plate 3540. In the clamp releasing
member 3544, a slide groove (undepicted) is formed,
which has a shape corresponding to the shape of the
case protruding portion 3520. In the same manner as the
sidewall support plate 3540, the ink cartridge 16 is guided
in the bottom wall support plate 3541 direction (right di-
rection of FIG. 46(a)) by the slide groove of the clamp
releasing member 3544. Therefore, the ink cartridge 16
can be smoothly mounted, and mounting of the ink car-
tridge 16 in a direction inclined with respect to the bottom
wall support plate 3541 can be prevented.
[0466] In the bottom wall support plate 3541, a through
hole 3545 is formed, through which the ink extraction
tube 3550 can be inserted. When the bottom wall support
plate 3541 is moved in the mounting direction (arrow R
direction), the ink extraction tube 3550 inserted through
the through hole 3545 protrudes to the ink cartridge 16
side.
[0467] In the clamp member 3543, an inclined surface
3546 is formed, which is inclined with respect to the
mounting direction (arrow R direction). In the clamp re-
leasing member 3544, an inclined surface 3547 is
formed, which corresponds to the inclined surface 3546
of the clamp member 3543. The clamp member 3543
and the clamp releasing member 3544 are arranged so
that the inclined surfaces (inclined surface 3546 and in-
clined surface 3547) are substantially parallel to each
other.
[0468] FIG. 46(b) shows a state in which the ink car-
tridge 16 is mounted to the mounting portion 3530. When
the ink cartridge 16 is mounted to the mounting portion
3530, the case 3510 and the cap sidewall 320 contact
the sidewall support plate 3540, the case protruding por-
tion 3520 contacts an undepicted slide groove of the
clamp releasing member 3544, and the ink cartridge 16
is guided to the sidewall support plate 3540. When the
mounting operation of the ink cartridge 16 continues, the
cap bottom wall 310 of the cap 300 contacts the bottom
wall support plate 3541, and the bottom wall support plate
3541 is pressed in a direction opposite to an urging force
of the urging members 3542 (mounting direction R). At
this time, the cap bottom wall 310 contacts the inclined
surface 3546 of the clamp member 3543, and the clamp
member 3543 is bent in a direction of separation from
the cap sidewall 320 (upper direction of FIG. 46(b)). Fur-
thermore, when the ink cartridge 16 is inserted, contact
between the cap sidewall 320 and the inclined surface
3546 of the clamp member 3543 discontinues, and the
clamp member 3543 returns to its original state. The ink
cartridge 16 locks by engaging the cap sidewall 320.
[0469] As shown in FIG. 46(c), the ink cartridge 16 is
detached by pressing the clamp releasing member 3544
in the mounting direction (arrow R direction). Then, by
contact with the inclined surface 3547 of the clamp re-
leasing member 3544, the inclined surface 3546 of the
clamp member 3543 is bent in a direction of separation
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from the cap sidewall 320, and the engagement of the
clamp member 3543 and the cap sidewall 320 is re-
leased. At this time, the bottom wall support plate 3541
is pressed counter to the mounting direction by the urging
force of the urging members 3542, and is moved to a
position in which the cap bottom wall 310 does not contact
the inclined surface 3546 of the clamp member 3543.
[0470] Therefore, during mounting, the ink cartridge
16 is inserted into the mounting portion 3530. During dis-
mounting of the ink cartridge 16, the clamp releasing
member 3544 is pressed. Therefore, the ink cartridge 16
can be simply attached and detached.
[0471] An ink cartridge 17 is described with reference
to FIG. 47. FIG. 47 includes schematic cross sectional
views of a structure for detecting an empty state of the
ink cartridge 17.
[0472] As shown in FIG. 47(a), with respect to a frame
3610 of the ink cartridge 17, the inclination angles of
frame inclined surfaces 3620, 3621 are made different.
Additionally, the frame inclined surface 3620 side and
the frame inclined surface 3621 side are connected to
frame through holes 3624. When the inclination angles
of the frame inclined surfaces 3620, 3621 are different,
the distance between the frame aperture portion 3622
on the frame inclined surface 3620 side and the frame
through holes 3624 is different from the distance between
a frame aperture portion 3623 on the frame inclined sur-
face 3621 and the frame through holes 3624. Therefore,
the size of the film 3630 on the frame inclined surface
3620 side is different from the size of the film 3631 on
the frame inclined surface 3621 side. Thus, an ink storage
capacity on the frame inclined surface 3620 side is dif-
ferent from an ink storage capacity on the frame inclined
surface 3621 side.
[0473] As shown in FIG. 47(a), on the film 3630, a
shielding plate 3640 is mounted. Furthermore, a connec-
tor 3650 is arranged on part of the case 200, which per-
mits electrical contact to the outside when the ink car-
tridge 17 is mounted to an inkjet printer (undepicted). A
detecting sensor 3660 is connected to the connector
3650 via signal lines. The detecting sensor 3660 is a
sensor that detects an empty state of the ink cartridge
17 and is a transparent type photo sensor with a light
emitting portion and a light receiving portion. Therefore,
when the shielding plate 3640 shields an optical path
between the light emitting portion and the light receiving
portion of the detecting sensor 3660, the detecting sensor
3660 is turned on, and ink empty state is detected.
[0474] FIG. 47(a) shows a state in which an sufficient
amount of ink I is present within the frame 3610. As shown
in FIG. 47(a), the shielding plate 3640 is substantially
parallel to the frame 3610, and does not shield an optical
path of the detecting sensor 3660.
[0475] In the inkjet printer, when printing is repeated,
the amount of ink I decreases, and the films 3630, 3631
are bent in the respective frame inclined surfaces 3620,
3621 directions. At this time, the ink storage capacity on
the frame inclined surface 3621 side is small, so ink I on

the frame inclined surface 3621 side is first used up, and
the film 3631 contacts the frame inclined surface 3621.
[0476] Furthermore, in the inkjet printer, when printing
is repeated, ink on the frame inclined surface 3620 side
is also used up, and the film 3630 contacts the frame
inclined surface 3620. At this point, the shielding plate
3640 also contacts the frame inclined surface 3620 via
the film 3630. This state is shown in FIG. 47(b). When
the shielding plate 3640 also contacts the frame inclined
surface 3620, the shielding plate 3640 shields an optical
path of the detecting sensor 3660, so the ink empty state
is detected by the detecting sensor 3660.
[0477] Thus, as explained, by setting the difference in
the inclination angles of the frame inclined surfaces 3620,
3621, the bending order of the films 3630, 3631 can be
determined when ink I is used up. By mounting the shield-
ing plate 3640 to the film 3630 with a larger capacity for
storing the ink R, the empty state can be accurately de-
tected.
[0478] An ink cartridge 18 is described with reference
to FIG. 48. In the ink cartridge 17, by having different
inclination angles of the frame inclined surfaces 3620,
3621, the empty state is accurately detected. In the ink
cartridge 18, by contrast, by having different aperture siz-
es of the frame aperture portions 3770, 3771, the empty
state is accurately detected. Portions of the ink cartridge
18 corresponding to same portions of the ink cartridge
17 are shown with the same symbols, so explanation
thereof is omitted.
[0479] FIG. 48 includes schematic views showing a
structure for detecting the empty state of the ink cartridge
18.
[0480] As shown in FIG. 48(a), with respect to the
frame 3710 of the ink cartridge 18, the inclination angles
with respect to a horizontal surface (aperture surface of
the frame aperture portion 3770) of the frame inclined
surfaces 3720, 3721 are made to be identical, but the
sizes of the frame aperture portions 3770, 3771 consti-
tuted by the respective frame inclined surfaces 3720,
3721 are different. That is, the diameter of the aperture
of the frame aperture portion 3770 is different from the
diameter of the aperture of the frame aperture portion
3771. Thus, the size of the film 3730 on the frame inclined
surface 3720 (frame aperture portion 3770) side is dif-
ferent from the size of the film 3731 on the frame inclined
surface 3721 (frame aperture portion 3771) side. Thus,
the ink storage capacity on the frame inclined surface
3720 (frame aperture portion 3770) side is different from
the ink storage capacity on the frame inclined surface
3721 (frame aperture portion 3771) side.
[0481] Because of this configuration, in the inkjet print-
er, when printing is repeated, the amount of ink I within
the frame 3710 decreases, and ink I stored on the frame
inclined surface 3721 side is first used up. Then, ink I on
the frame inclined surface 3720 side is used up (state of
FIG. 48(b)). The shielding plate 3640 is mounted to the
film 3730 on the frame inclined surface 3720 side with
the larger ink capacity, so in a state in which the ink I is
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used up, the optical path of the detecting sensor 3660 is
shielded, and the empty state is detected.
[0482] Thus, as explained, by employing a size differ-
ence in the apertures of the frame aperture portions 3770,
3771, the bending order of the films 3730, 3731 can be
determined, and the empty state can be accurately de-
tected.
[0483] An ink cartridge 19 is described with reference
to FIG. 49. In the ink cartridge 17, by having different
inclination angles of the frame inclined surfaces 3620,
3621, the empty state can be accurately detected. In the
ink cartridge 19, by contrast, by having different thick-
nesses for the films 3830, 3831, the empty state can be
accurately detected. Portions of the ink cartridge 19 cor-
responding to same portions of the ink cartridge 17 are
shown with the same symbols, so explanation thereof is
omitted.
[0484] FIG. 49 includes schematic views showing a
structure for detecting the empty state of the ink cartridge
19.
[0485] With respect to the frame 3810 of the ink car-
tridge 19, the inclination angles of the frame inclined sur-
faces 3820, 3821 are formed to be the same, and the
diameter size of the apertures of the frame aperture por-
tions 3870, 3871 is also formed to be the same. Further-
more, the ink storage capacity on the frame inclined sur-
face 3820 (frame aperture portion 3870) side is substan-
tially the same as the ink storage capacity on the frame
inclined surface 3821 (frame aperture portion 3871) side.
However, the films 3830, 3831 of the ink cartridge 19
have different thicknesses, and the film 3830 is formed
to be thicker than the film 3831. Therefore, the film 3830
is stronger than the film 3831, so when the amount of ink
I reduces, the film 3831 first contacts the frame inclined
surface 3821. Then, the film 3830 contacts the frame
inclined surface 3820. The shielding plate 3640 is mount-
ed to the film 3830 that is thicker, so in a state in which
ink I is used up, the optical path of the detecting sensor
3660 is shielded, and the empty state is detected.
[0486] Thus, as explained, by employing different
strengths for the films 3 830, 3831, the order in which the
films 3730, 3731 bend as ink is used is determined, so
the empty state can be accurately detected.
[0487] Furthermore, in the ink cartridges 17, 18 and
19, the shielding plate 3640 is mounted to the respective
films 3630, 3730, and 3830 that are flexibly deformed.
When the respective films contact the frame inclined sur-
faces 3620, 3720, 3820, there is a possibility that the
moving direction of shielding plate 3640 will shifted and
out of the optical path of the detecting sensor 3660. Ac-
cordingly, it is also acceptable to provide a guide member
(not depicted) that guides the shielding plate 3640 to the
optical path of the detecting sensor 3660. For example,
guide members can be arranged on both sides so as to
sandwich the shielding plate 3640 and a path to the de-
tecting sensor 3660 can be formed, or the moving direc-
tion of the shielding plate 3640 can be restricted by having
a support portion that supports part of the shielding plate

3640 with respect to the frame.
[0488] In the ink cartridges 17, 18 and 19, the empty
state can also be detected by using configurations de-
scribed above together with a method of calculating the
empty state from the amount of ink ejected using an un-
depicted control device. Employing such a configuration
permits even more accurate detection of the empty state.
[0489] A detecting sensor can also be provided on the
inkjet printer. In this configuration, when an ink cartridge
is mounted, part of the case shields the optical path of
the detecting sensor. Part of the case is formed to be
transparent or translucent, so as to transmit light that is
emitted from the light emitting portion of the detecting
sensor. The shielding plate 3640 is mounted so that,
when there is no ink I, the shielding plate 3640 enters
part of the case and shields the optical path of the de-
tecting sensor. Therefore, even when the detecting sen-
sor is provided on the inkjet printer, the empty state can
be accurately detected. Furthermore, if the detecting sen-
sor is not arranged within the case, the cost of manufac-
turing the ink cartridge cost can be reduced.
[0490] By changing the film size, the ink capacities on
the inclined surface sides can be changed. Thus, in the
process of welding the film (see FIG. 20), it is also ac-
ceptable to change the amount of the film pressed by the
pressing portion. With this configuration, the film size is
different and the ink capacity is different. Thus, the empty
state can be accurately detected.
[0491] As long as the bending order of the films is de-
termined, it is also acceptable if films formed from differ-
ent materials but with the same film thickness are welded.
With this configuration, even if the film thicknesses are
the same, the material quality is different, so the film
strength is also different. Thus, the bending order of the
films can be determined, and the empty state can be
accurately detected.
[0492] An ink cartridge 20 is described with reference
to FIG. 50. On the cap protruding member 350 of the ink
cartridge 1, the end surface of the case 200 side is formed
to be a flat surface. On a cap protruding member 3910
of the ink cartridge 20, by contrast, the tip end is formed
to have a convergent shape. Portions of the ink cartridge
20 corresponding to same portions of the ink cartridge 1
are shown with the same symbols, so explanation thereof
is omitted.
[0493] FIG. 50 includes enlarged cross sectional views
of a portion of the ink cartridge 20 at which the case 200
and the cap 300 of the ink cartridge 20 are welded.
[0494] As shown in FIG. 50(a), with respect to the ink
cartridge 20, the tip end of the cap protruding member
3910 of the cap 300 is formed to have a convergent
shape. Thus, compared to the case in which the tip end
of the cap protruding member 3910 is formed to have a
flat surface, the cap protruding member 3910 is promptly
melted, and melted debris X can easily flow downward.
Therefore, the cap 300 and the case 200 can be welded
at an early stage.
[0495] If the inclined surface of the cap protruding
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member 3910 is formed to be downwardly inclined in the
cap sidewall 320 direction, when the cap protruding
member 3910 is melted the melted debris X is guided to
a gap between the cap sidewall 320 and the case sidewall
230. Therefore, the chances of the melted debris X en-
tering the ink cartridge can be reduced.
[0496] An ink cartridge 21 is described with reference
to FIG. 51. FIG. 51 is a cross sectional view of part of an
ink supply portion 4010 of the ink cartridge 21. In the ink
cartridge 21, an ink flow path 4020 is formed to be differ-
ent from that of the ink cartridge 1. Portions of the ink
cartridge 21 corresponding to same portions of the ink
cartridge 1 are shown with the same symbols, so expla-
nation thereof is omitted.
[0497] As shown in FIG. 51, the ink flow path 4020 of
the ink supply portion 4010 includes a first flow path 4030
formed in a truncated cone shape and a second flow path
4031 formed in a substantially cylindrical shape. The di-
ameter of the second flow path 4031 is smaller than the
minimum diameter of the first flow path 4030. Therefore,
a step surface 4032 is formed between the first flow path
4030 and the second flow path 4031. The step surface
4032 protrudes in a direction perpendicular to a direction
in which the filter 4040 is inserted.
[0498] When the ink cartridge 21 is manufactured, if
the filter 4040 that is formed in a cylindrical shape of
substantially the same diameter as the maximum diam-
eter of the first flow path 4030 is inserted to the ink flow
path 4020, the filter 4040 contacts the step surface 4032
within the ink flow path 4020. The diameter of the second
flow path 4031 is smaller than the diameter of the first
flow path 4030, so the step surface 4032 functions as a
wall surface that restricts further entrance of the filter
4040 into the ink flow path 4020. Therefore, the filter 4040
is not pressed into the second flow path 4031. Accord-
ingly, the problem of the filter 4040 being pushed into the
ink storage portion 120 can be prevented.
[0499] An ink cartridge 22 is described with reference
to FIG. 52. FIG. 52 is a cross sectional view of part of an
ink supply portion 4110 of the ink cartridge 22. An ink
flow path 4120 of the ink cartridge 22 is different from
that of the ink cartridge 1. Portions of the ink cartridge 22
corresponding to same portions of the ink cartridge 1 are
shown with the same symbols, so explanation thereof is
omitted.
[0500] As shown in FIG. 52, the overall ink flow path
4120 of the ink supply portion 4110 is formed to have a
hollow conical shape. An aperture of an ink supply hole
4131 formed at one end on the ink storage portion 120
side of the ink flow path 4120 is formed to be the smallest
within the ink flow path 4120. Therefore, when the ink
cartridge 22 is manufactured, even if the filter 4140 is
pushed into the ink flow path 4120, the chances of filter
4140 being pushed into the ink storage portion 120 are
reduced.
[0501] The present invention is not limited to the em-
bodiments described above. Various modifications will
be apparent to those of ordinary skill in the art.

[0502] For example, with reference to FIG. 53, modi-
fied examples of the slider member, the pedestal mem-
ber, and the cover member are explained. FIG. 53 in-
cludes top views of a slider member 4210, a pedestal
member 4220, and a cover member 4230. Portions of
the slider member 4210, pedestal member 4220 and cov-
er member 4230 corresponding to same portions of the
slider member 640, the pedestal member 660, and the
cover member 680 of the ink cartridge 1 are shown with
the same symbols, so explanation thereof is omitted.
[0503] As shown in FIG. 53(a), in the direction perpen-
dicular to the paper plane, the slider through hole 4211
of the slider member 4210 is formed in a substantially
square shape. As shown in FIG. 53(b), in the direction
perpendicular to the paper plane, first pedestal through
holes 4221 and second pedestal through holes 4222 of
the pedestal member 4220 are formed in a substantially
square shape. Additionally, as shown in FIG. 53(c), cover
through holes 4231 of the cover member 4230 are formed
in a substantially square shape in the direction perpen-
dicular to the paper plane.
[0504] By making the respective through holes (slider
through hole 4211, first pedestal through holes 4221,
second pedestal through holes 4222, and cover through
holes 4231), which form an ink flow path, substantially
square in shape as described above,, adverse effects on
ink flow due to formation of ink bubbles can be reduced.
Thus, by using one or more of the slider member 4210,
the pedestal member 4220, and the cover member 4230,
the effects of ink bubbles can be reduced, and printing
quality deterioration can be prevented.
[0505] In any of the valve mechanisms described
above, if the flow path in which ink flows is formed in a
square shape, the effects of ink bubbles can be further
reduced. Although holes having a square shape are men-
tioned above, holes having any polygonal shapes other
than a substantially round shape can be employed.
[0506] A modified joint member 3010 is described with
reference to FIG. 54. FIG. 54 is a cross sectional view of
the joint member 3010.
[0507] The joint member 3010 is provided with a joint
outer circumferential portion 3 020 that forms the outer
circumferential wall of the joint member 3010 and is ex-
posed to the outside of the ink supply portion 140, a joint
inner circumferential portion 3030 that is formed inside
of the joint outer circumferential portion 3020 and is in-
serted to the ink supply portion 140, a joint contact portion
3040 that protrudes toward the valve member 620 (see
FIG. 19) side (upper side of FIG. 54(b)) from a top surface
3031 of the joint inner circumferential portion 3030 and
contacts the valve member 620, a first joint groove portion
3050 that is formed between the joint outer circumferen-
tial portion 3020 and the joint inner circumferential portion
3030 and engaged with the outer circumferential wall of
the ink supply portion 140, and a second joint groove
portion 3070 that is formed in the periphery of the joint
contact portion 3040 in the joint inner circumferential por-
tion 3030. The second joint groove portion 3070 is
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opened to the top surface 3031 of the joint inner circum-
ferential portion 3030, the depth direction is parallel to
the axis B, and the bottom surface of the groove has
substantially the same height as a connecting point of a
taper portion flow path 3061, and a seal portion flow path
3062, which will be described later.
[0508] In the joint member 3010, an ink flow path 3060
is formed, which extends to a tip end portion 3041 (lower
side of FIG. 12(d)) of the joint contact portion 3040 from
a bottom surface 3032 of the joint inner circumferential
portion 3030.
[0509] The ink flow path 3060 is provided with an ap-
erture 3033 formed at the bottom surface 3032, the taper
portion flow path 3061 formed by a taper surface 3034
connected to the aperture 3033, the substantially hollow
cylindrical seal portion flow path 3062 that is formed by
an inner circumferential surface 3035 parallel to the axis
B connected to the taper surface 3034 and seals the ink
extraction tube 1720, and a contact portion flow path
3063 that is formed by an inner circumferential surface
3042 of the joint contact portion 3040 connected to the
inner circumferential surface 3035.
[0510] When the ink extraction tube 1720 is inserted
to the ink flow path 3060 of the joint member 3010, the
outer circumferential surface of the ink extraction tube
1720 elastically contacts the inner circumferential sur-
face 3035 of the seal portion flow path 3062. Then, the
inner circumferential surface 3035 is dragged by the ink
extraction tube 1720 due to the friction of the contact
surface and is displaced in the insertion direction, and
this displacement is transmitted to the joint contact por-
tion 3040. However, the joint contact portion 3040 is eas-
ily bent in a direction of separation from the axis B by the
second joint groove portions 3070 formed surrounding
the joint contact portion. Thus, the joint contact portion
3040 is displaced so as to lean in the direction of the
second joint groove portion 3070 (arrow Q direction of
FIG. 54(b)). Therefore, the joint contact portion 3040 is
hardly lifted to the valve member 620 side, so the valve
member 620 is separated from the joint contact portion
3040 at an early stage, and the ink flow path is formed.
Therefore, the stroke at the time of mounting the ink car-
tridge can be shortened.
[0511] A valve mechanism 3110 is described with ref-
erence to FIG. 55. FIG. 55 is a cross sectional view of
the valve mechanism 3110.
[0512] As shown in FIG. 55, in the same manner as in
the ink cartridge 1, the valve mechanism 3110 is provided
with the first spring member 630, the slider member 640,
the second spring member 650, the pedestal member
660, the check valve 670, and the cover member 680.
Furthermore, the valve mechanism 3110 is also provided
with a joint member 3120, and a valve member 3140.
[0513] The joint member 3120 of the valve mechanism
3110 is provided with a joint outer circumferential portion
3130 that forms the outer circumferential wall of the joint
member 3120 and is exposed to the outside of the ink
supply portion 140, a joint inner circumferential portion

3131 that forms the inner circumferential portion of the
joint outer circumferential portion 3130 and is inserted
into the ink supply portion 140, a joint groove portion 3132
that is formed between the joint inner circumferential por-
tion 3131 and the joint outer circumferential portion 3130
and is engaged with the outer circumferential wall of the
ink supply portion 140, and an ink flow path 3133 that is
formed at the center of the joint inner circumferential por-
tion 3131.
[0514] In the same manner as in the ink cartridge 1,
the valve member 3140 is provided with the valve bottom
wall 810 that forms the bottom surface of the valve mem-
ber 3140, the valve sidewall 820 that forms the outer
circumferential wall of the valve member 3140, the pair
of valve guide grooves 830 in which the slider loose in-
sertion member 1030 are loosely inserted, the pair of
valve restriction portions 840 that restrict movement of
the slider member 640, and the valve hook portions 850
that engage the slider member 640. Furthermore, in the
valve bottom wall 810, a valve protruding portion 3150
is formed, which protrudes in the joint member 3120 di-
rection. This valve protruding portion 3150 is formed so
as to surround the ink flow path 3133 of the joint member
3120, and the ink flow path is closed by contacting the
joint member 3120.
[0515] When the ink extraction tube 1720 (see FIG.
26) is inserted into the joint member 3120, the valve mem-
ber 3140 is lifted toward the pedestal member 660 (upper
side of FIG. 54. Therefore, the valve protruding portion
3150 is separated from the joint member 3120 at an early
stage, and the ink flow path is formed. Thus, the stroke
at the time of mounting an ink cartridge can be shortened.
[0516] As long as a structure is provided in which, as
explained with respect to FIGS. 54 and 55, the ink flow
path is closed as the joint member contacts the valve
member, and in which when the ink extraction tube 1720
is inserted, the joint member is separated from the valve
member at an early stage and the ink flow path is formed,
either a structure in which a protrusion is formed on the
joint member side or a structure in which a protrusion is
formed on the valve member side may be employed.
[0517] Other exemplary modified examples are de-
scribed below. For example, in the above described em-
bodiments, the cap 300 includes the cap sidewall 320. It
is also acceptable not include the cap sidewall 320. In
such a structure, the engaging portion that is fixed to the
mounting portion of the inkjet printer 1710 (see FIG. 26)
can engage the case sidewall 230.
[0518] Furthermore, with respect to the valve member
1930 described above, the ink flow path is the valve
through holes 1950, but the shape of the valve through
holes 1950 can be also formed in a square shape as
seen from a top view. Furthermore, the stopper through
hole 2180 of the filter stopper member 2170 can also be
formed in a square shape as seen from the top view. By
employing such a structure, blockage of the ink flow path
due to ink bubbles can be reduced.
[0519] Additionally, as described above, the cover
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member 680 and the pedestal member 660 are engaged
with the engaging portion 1450. However, the cover
member 680, the check valve 670, and the pedestal
member 660 can be excluded, and the filter stopper mem-
ber 2170 can also be employed.
[0520] Furthermore, in ink cartridges in which when
the spring members contact the pedestal bottom portion
1110, the flow path of the second pedestal through holes
1150 is not closed, a pedestal member lacking the ped-
estal through groove 1160 cold be employed.
[0521] Additionally, the structure by which the cap
sidewall is provided with a step and the melted debris
resulting from welding the cap to the case cannot be vis-
ually seen from the outside, can also be applied to ther-
mal welding of the cap and the case, as well as welding
the ink cartridge.
[0522] A further exemplary embodiment of the present
invention is described below with reference to FIGS.
56-86.
[0523] FIG. 56 is a perspective view of an exemplary
ink cartridge 5001 according to the present invention for
supplying ink to an inkjet printer 6000 (see FIG. 77). As
shown in FIG. 56, the ink cartridge 5001 is provided with
a case 5200 and a cap 5300, which enclose a frame 5100
(see FIG. 57). The case 5200 and the cap 5300 form a
casing of the ink cartridge 5001.
[0524] FIG. 57 is a perspective view of the ink cartridge
5001 in a disassembled state showing the case 5200 the
cap 5300 and the frame 5100. As shown in FIG. 57, the
case 5200 includes a front case portion 5220 and a rear
case portion 5210. The front case portion 5220 and the
rear case portion 5210, when assembled, enclose the
frame 5100. When the ink cartridge 5001 is assembled,
the cap 5300 covers one end of the assembled front case
portion 5220 and rear case portion 5210.
[0525] The frame 5100 includes a frame body 5110,
an ink supply port 5120, an air intake port 5130, an ink
detection projection 5140, an ink filling chamber 5150
and a film 5160. The film 5160 is adhered to upper edges
of sidewalls of the frame body 5110 so that, together, the
film 5160 and the frame sidewalls enclose an ink storage
space. The ink supply port 5120 is configured to permit
supply of ink from the ink cartridge 5001 to the inkjet
printer 6000 via an ink supply valve mechanism 5500
(see FIG. 60(a)). The air intake port 5130 is configured
to permit air to enter from an exterior of the ink cartridge
5001 into the ink storage space via an air intake valve
mechanism 5510 (see FIG. 60(b)), as ink is discharged
from the ink cartridge 5001 via the ink supply port 5120.
The ink detection projection 5140 is configured so as to
communicate with a detection device 6014 (see FIG. 77)
when the ink cartridge 5001 is installed in the inkjet printer
6000, so that the presence, absence and/or amount of
ink in the ink storage space can be detected by the inkjet
printer 6000. The ink filling chamber 5150 is configured
to permit introduction of ink into the ink storage space of
the ink cartridge 5001.
[0526] As indicated above, the case 5200 includes a

front case portion 5220 and a rear case portion 5210.
The front case portion 5220 and the rear case portion
5210 include various features for accommodating the
frame 5100 and permitting communication between the
frame 5100 and the exterior of the ink cartridge 5001
when the front case portion 5220 and the rear case por-
tion 5210 are assembled. A front supply aperture portion
5221 of the front case portion 5220 and a rear supply
aperture portion 5211 of the rear case portion 5210 form
a supply aperture 5221a through which the ink supply
port 5120 communicates with the exterior of the ink car-
tridge 5001. The rear case portion 5210 also includes an
ink supply valve accommodating surface 5211a in the
vicinity of the rear supply aperture portion 5211 for ac-
commodating the ink supply valve mechanism 5500. A
front air intake aperture portion 5222 of the front case
portion 5220 and a rear air intake aperture portion 5212
of the rear case portion 5210 form an air intake aperture
5222a through which the air intake port 5130 communi-
cates with the exterior of the ink cartridge 5001. The rear
case portion 5210 also includes an air intake valve ac-
commodating surface 5212a in the vicinity of the rear air
intake aperture portion 5212 for accommodating the air
intake valve mechanism 5510. A front ink detector aper-
ture portion 5223 of the front case portion 5220 and a
rear ink detector aperture portion 5213 of the rear case
portion 5210 form an accommodating space through
which the ink detection projection 5140 can communicate
with the detection device 6014.
[0527] A front supply side projection portion 5224a and
a corresponding structure on the rear case portion 5210
form a supply side projection for positioning the ink car-
tridge 5001 with respect to the inkjet printer 6000 and for
positioning the case 5200 with respect to the cap 5300.
Likewise, a front intake side projection portion 5224b and
a rear intake side projection portion 5214b form an intake
side projection for positioning the ink cartridge 5001 with
respect to the inkjet printer 6000 and for positioning the
case 5200 with respect to the cap 5300. The front supply
side projection portion 5224a includes a front supply side
projection outer surface 5224a2 for positioning the ink
cartridge 5001 with respect to the inkjet printer 6000. The
rear supply side projection portion 5214a includes a rear
supply side projection outer surface 5214a2 for position-
ing the ink cartridge 5001 with respect to the inkjet printer
6000 and a rear supply side projection aperture 5214a1
for positioning the case 5200 with respect to the cap
5300. The front intake side projection portion 5224b in-
cludes a front intake side projection receiving portion
5224b2 for positioning the ink cartridge 5001 with respect
to the inkjet printer 6000 and a front intake side projection
aperture 5224b1 for positioning the case 5200 with re-
spect to the cap 5300. The rear intake side projection
portion 5214b includes a rear intake side projection re-
ceiving portion 5214b2 for positioning the ink cartridge
5001 with respect to the inkjet printer 6000 and a rear
intake side projection aperture 5214b1 for positioning the
case 5200 with respect to the cap 5300.
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[0528] The rear case portion 5210 further includes po-
sitioning pins 5215a, 5215b, 5215c for positioning the
frame 5100. When the ink cartridge 5001 is assembled,
the positioning pins 5215a, 5215b, 5215c communicate
with respective positioning apertures of the frame 5100.
[0529] The front case portion 5220 includes a front
supply side outer surface 5226 and the rear case portion
5210 includes a rear supply side outer surface 5216. The
front supply side outer surface 5226 and the rear supply
side outer surface 5216 assist in positioning the ink car-
tridge 5001 during mounting of the ink cartridge 5001 to
the inkjet printer 6000. The front supply side outer surface
5226 includes a supply side inclined outer surface 5226a
and a supply side restrictor plate 5226b, which, respec-
tively, guide the ink cartridge 5001 during installation and
prevent the ink cartridge 5001 from being pressed to
deeply into the inkjet printer 6000.
[0530] The front case portion 5220 includes a front in-
take side outer surface 5227 and the rear case portion
5210 includes a rear intake side inner surface 5217. The
front intake side outer surface 5227 and the rear intake
side inner surface 5217 assist in positioning the ink car-
tridge 5001 during mounting of the ink cartridge 5001 to
the inkjet printer 6000. The front intake side outer surface
5227 includes an intake side inclined outer surface 5227a
and the rear intake side inner surface 5217 includes an
intake side inclined inner surface 5217a, which, in coop-
eration, guide the ink cartridge 5001 during installation
and prevent the ink cartridge 5001 from being pressed
too deeply into the inkjet printer 6000.
[0531] The cap 5300, as discussed above, along with
the assembled front case portion 5220 and rear case
portion 5210, enclose the frame 5100. The cap 5300 in-
cludes an air intake structure 5310 for accommodating
a protruding portion of the air intake port 5130 of the
frame 5100.
[0532] FIG. 58 shows the cap 5300. FIG. 58(a) is a top
view of the cap, and FIG. 58(b) is a cross sectional view
of the cap. As discussed above, the cap 5300 includes
an air intake structure 5310, which is positioned opposite
from the air intake valve mechanism 5510 when the ink
cartridge 5001 is assembled. FIGS. 58(a) and (b) show,
in particular, internal structures of the cap 5300 that are
used to fix the cap 5300 to the case 5200. The cap in-
cludes a cross wall 5321 and edge walls 5322, which
define a projection receiving space 5320 for receiving
the intake side projection of the case 5200 when the cap
5300 is placed on the case 5200. The cap 5300 also
includes engaging projections 5330a, 5330b for engag-
ing with the projection apertures on the case 5200. Each
of the engaging projections 5330a, 5330b includes an
extension member 5330a2, 5330b2 which extends from
the inner surface of the cap 5300 and an engaging tab
5330a1, 5330b1 provided on the end of the extension
member 5330a2, 5330b2. The inner surface also in-
cludes positioning walls 5340a, 5340b that are located
on either side of the ink detection projection 5140 when
the ink cartridge 5001 is assembled.

[0533] FIG. 59 is a front view of the frame body 5110
disassembled to show its various structures. As can be
seen in FIG. 59, the frame body 5110 includes an ink
supply chamber 5116 forming the ink supply port 5120
and accommodating the ink supply valve mechanism
5500, and an air intake chamber 5117 forming the air
intake port 5130 and accommodating the air intake valve
mechanism 5510. In addition, the frame body 5110 in-
cludes an ink filling chamber 5150, a detector 5470, and
an ink storage space defined by various structures dis-
cussed below.
[0534] The ink supply chamber 5116 is provided with
an ink supply valve fastening rib 5116a, and the air intake
chamber 5117 is provided with an air intake valve fas-
tening rib 5117a. The ink supply valve fastening rib 5116a
and the air intake valve fastening rib 5117a secure the
ink supply valve mechanism 5500 and the air intake valve
mechanism 5510, respectively, by engaging the tab re-
ceiving apertures 5603a, 5703a of the supply valve jacket
5600 and the intake valve jacket 5700, respectively.
[0535] The frame body 5110 includes an ink storage
space bounded by sidewalls 5400a that extend perpen-
dicularly with respect to the plane of FIG. 59. The side-
walls 5400a are provided with film contact surfaces (outer
film contact surface 5112a and inner film contact surfaces
5411a, 5412a, 5413a, 5414a, 5415a, 5416a, 5417a,
5418a). The film 5160 is adhered to the frame body 5110
at the film contact surfaces. The film 5160 and the side-
walls 5400a enclose the ink storage space.
[0536] Structures similar to the structures shown in
FIG. 59 are provided on the rear side of the frame body
5110 (not shown in FIG. 59). The front and rear sides of
the frame body 5110 are separated by partition walls,
including a lower central partition wall 5441 and an upper
central partition wall 5442. Ink and/or air are permitted
to pass through the partition walls to occupy ink storage
spaces on both the front and rear sides of the frame body
5110. Such passage is made possible by a lower air in-
take aperture 5433a, an upper air intake through hole
5436 and partition through holes 5443, 5444, 5445, 5446.
Also, open areas 5113 and 5114 permit passage be-
tween front and rear sides of the frame body 5110.
[0537] The frame body 5110 includes an air intake
structure to prevent outflow of ink through the air intake
chamber 5117 and to ensure controlled introduction of
air into the ink storage space. After air enters the frame
body 5110 through the air intake chamber 5117, the air
enters the lower air intake chamber 5431. The air then
passes through a narrow central air intake passage 5433
to an upper air intake chamber 5432. The air can then
pass to a remainder of the ink storage space through the
upper air intake aperture 5435.
[0538] The frame body 5110 includes an ink filling
chamber 5150 including an ink filling chamber wall 5451.
The ink filling chamber 5150 is fitted with a stopper 5520
having a top surface 5520a. When the stopper 5520 is
partially inserted into the ink filling chamber 5150, it is
possible to introduce ink into the ink storage space by
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inserting an ink insertion needle (not shown) through the
top surface 5520a of the stopper 5520 and into a space
below the stopper 5520 in the ink filling portion 5150.
[0539] The frame body 5110 further includes a detector
5470 for detecting the presence, absence and/or amount
of ink in the ink cartridge 5001. The detector 5470 in-
cludes a detector float 5471, a detector mounting pin
5472a, and a detector arm 5473. The detector float 5471
is buoyant in ink, permitting the detector 5470 to move
in response to a level of ink in the ink storage space. The
detector mounting pin 5472a is seated on the detector
mount 5425 in the ink storage space when the ink car-
tridge 5001 is assembled. The detector mounting pin
5472a and the detector mount 5425 are configured so
that the detector 5470 rotates about the detector mount
5425 in response to an amount of ink in the ink storage
space. The detector arm 5473 includes a float arm portion
5473a adjacent to the detector float 5471, a detector plate
5473c at an end of the detector 5470 opposite from the
detector float 5471, and a plate arm portion 5473b ex-
tending between the float arm portion 5473a and the de-
tector plate 5473c. The detector plate 5473c is capable
of obstructing a beam of light, and is configured to move
into and out of the ink detection projection 5140 in re-
sponse to the amount of ink in the ink storage space.
[0540] Outside of the ink storage space of the frame
body 5110, positioning apertures 5460a, 5460b, 5460c
are provided. The positioning apertures 5460a, 5460b,
5460c ensure the position of the frame body 5110, when
the frame is fitted in the case 5200. In particular, the po-
sitioning apertures 5460a, 5460b, 5460c engage the po-
sitioning pins 5215a, 5215b, 5215c of the case 5200.
[0541] FIGS. 60(a) and (b) are front/rear views of an
ink supply valve mechanism 5500 and an air intake valve
mechanism 5510, respectively, of an exemplary ink car-
tridge according to the present invention, separated into
their constituent parts. As shown in FIG. 60(a), the ink
supply valve mechanism 5500 is provided with an inser-
tion port (the lower end) for the ink extraction tube 6015
of the inkjet printer 6000. The ink supply valve mecha-
nism 5500 includes multiple components. The ink supply
valve mechanism 5500 includes a supply valve jacket
5600 and a joint member 5610. The supply valve jacket
5600 surrounds the joint member 5610, receives the ink
extraction tube 6015, and protrudes from the frame 5100
when the ink cartridge 5001 is assembled. The joint mem-
ber 5610 may be formed of a resin material with elasticity,
such as rubber. A valve member 5620 is provided above
the joint member 5610, and closes an ink flow path when
the joint member 5610 contacts a bottom wall of the valve
member 5620. A first spring member 5630 is stored in
the valve member 5620 and is formed of a resin elastic
material. A slider member 5640 covers a release surface
of the valve member 5620 and can be moved in a uniaxial
direction (axis 01 direction of the ink supply valve mech-
anism 5500), which is a direction in which the valve mem-
ber 5620 moves when pressed by the ink extraction tube
6015. A second spring member 5650 is stored within the

slider member 5640 and is formed in the same shape
and of the same material as the first spring member 5630.
A pedestal member 5660 contacts the second spring
member 5650 and receives a check valve 5670. A cover
member 5680 and the pedestal member 5660 sandwich
and cover the check valve 5670. The valve member 5620,
the first spring member 5630, the slider member 5640
and the second spring member 5650 constitute an ink
supply valve assembly 5501. The various components
of the ink supply valve mechanism 5500 can be integrally
assembled, so that the operation of assembling the ink
supply valve mechanism 5500 in the frame 5100 can be
simplified.
[0542] As shown in FIG. 60(b), the air intake valve
mechanism 5510 is provided with an actuator port (the
lower end) through which an actuator (discussed below)
can contact a surface outside of the ink cartridge 5001.
The air intake valve mechanism 5510 includes multiple
components. The air intake valve mechanism 5510 in-
cludes an intake valve jacket 5700 and a joint member
5710. The intake valve jacket 5700 surrounds the joint
member 5710, provides a path for the actuator, and pro-
trudes from the frame 5100 when the ink cartridge 5001
is assembled. The joint member 5710 may be formed of
a resin material with elasticity, such as rubber. A valve
member/actuator 5720 is provided above the joint mem-
ber 5710, and closes an air flow path when the joint mem-
ber 5710 contacts a bottom wall of the valve member/
actuator 5720. A first spring member 5730 is stored in
the valve member/actuator 5720 and is formed of a resin
elastic material. A slider member 5740 covers a release
surface of the valve member/actuator 5720 and can be
moved in a uniaxial direction (axis 02 direction of the air
intake valve mechanism 5510), which is a direction in
which the valve member/actuator 5720 moves when
pressed by a surface on the exterior of the ink cartridge
5001. A second spring member 5750 is stored within the
slider member 5740 and is formed in the same shape
and of the same material as the first spring member 5730.
The valve member/actuator 5720, the first spring mem-
ber 5730, the slider member 5740 and the second spring
member 5750 constitute an air intake valve assembly
5511. The various components of the air intake valve
mechanism 5510 can be integrally assembled, so that
the operation of assembling the air intake valve mecha-
nism 5510 in the frame 5100 can be simplified.
[0543] FIG. 61 shows the supply valve jacket 5600.
FIG. 61(a) is a front/rear view of the supply valve jacket
5600, FIG. 61(b) is a left side/right side view of the supply
valve jacket 5600, FIG. 61(c) is a top view of the supply
valve jacket 5600, FIG. 61(d) is a bottom view of the
supply valve jacket 5600, and FIG. 61(e) is a cross sec-
tional view of the supply valve jacket 5600.
[0544] The supply valve jacket 5600 is formed in a sub-
stantially cylindrical shape. As shown in FIG. 61 (a), the
supply valve jacket includes an outer circumferential wall
5601 and an inner circumferential wall 5602 located be-
low the outer circumferential wall 5601. Tab receiving
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apertures 5603a, 5603b are formed in the front and rear
sides of the outer circumferential wall 5601. When the
supply valve jacket 5600 is fitted onto the frame 5100,
the tab receiving apertures 5603 receive tabs on the
frame 5100 to securely hold the supply valve jacket 5600
in place. As shown in FIG. 61(b), positioning slots 5604a,
5604b are formed in the left and right sides of the outer
circumferential wall 5601. The positioning slots 5604a,
5604b are capable of receiving substantially planar por-
tions of the frame 5100 to ensure that the supply valve
jacket 5600 is properly positioned. As can be seen in
FIG. 61(c), the positioning slots 5604a, 5604b extend to
the upper edge of the outer circumferential wall 5601.
[0545] As can be seen in FIGS. 61(c), (d) and (e), in a
lower interior portion of the supply valve jacket 5600, sev-
eral walls define an extraction tube receiving structure
5605. The extraction tube receiving structure includes a
horizontal wall 5606d that extends horizontally from the
outer circumferential wall 5601 to the inner circumferen-
tial wall 5602. A bottom wall 5606c forms a bottom sur-
face of the supply valve jacket 5600. A vertical wall 5606e
extends between the horizontal wall 5606d and the bot-
tom wall 5606c. An inclined wall 5606b defines a sub-
stantially conical space that is wider near the bottom of
the supply valve jacket 5600 and narrows toward the ex-
traction tube receiving aperture 5606a to effectively guide
the extraction tube into the extraction tube aperture
5606a. The walls of the extraction tube receiving struc-
ture define a ring-shaped trench 5607 on an interior of
the supply valve jacket 5600.
[0546] FIG. 62 shows the joint member 5610. FIG. 62
(a) is a side view the joint member 5610, FIG. 62(b) is a
top view of the joint member 5610, FIG. 62(c) is a bottom
view of the joint member 5610, and FIG. 62(d) is a cross
sectional view of the joint member 5610 shown in FIG.
62(b).
[0547] As shown in FIG. 62(a), the joint member 5610
includes three levels in a side view (seen from a direction
perpendicular to the paper plane of FIG. 62(c)). The low-
est level portion (lower side of FIG. 62(c)) is a joint outer
circumferential portion 5611 that forms the outer circum-
ferential portion of the joint member 5610. The portion
above the joint outer circumferential portion 5611 is a
joint inner circumferential portion 5612 forming the inner
circumferential portion of the joint member 5610. The
joint outer circumferential portion 5611 and the joint inner
circumferential portion 5612 are arranged inside of the
supply valve jacket 5600. The portion shown above the
joint inner circumferential portion 5612 is a joint contact
portion 5613 that contacts the valve member 5620. As
shown in FIG. 62(b), the axial centers of the joint outer
circumferential portion 5611, the joint inner circumferen-
tial portion 5612, and the joint contact portion 5613 are
positioned on the same axial center as the axis 01 of the
ink supply valve mechanism 5500. Furthermore, the joint
member 5610 is formed of an elastic material such as a
resin rubber.
[0548] As shown in FIG. 62(d), the joint contact portion

5613 protrudes from a top surface 5612a (surface on the
side contacting the valve member 5620) of the joint inner
circumferential portion 5612. The joint contact portion
5613 is formed to be narrower toward a tip end portion
5613a (end portion to the upper side of FIG. 62(d)). The
tip end portion 5613a contacts the bottom surface of the
valve member 5620, and closes the ink flow path. In ad-
dition, in the joint inner circumferential portion 5612, a
joint protruding portion 5614 protrudes toward the axis
01 from an inner circumferential surface 5613b, an ap-
erture 5612c that becomes an insertion port for the ink
extraction tube 6015 is formed on the bottom surface
5612b (lower side of FIG. 62(d)) of the joint inner circum-
ferential portion 5612, and a step surface 5614b is formed
between the aperture 5612c and the joint protruding por-
tion 5614.
[0549] Furthermore, as shown in FIG. 62(d), in the joint
member 5610, an ink flow path 5615 is formed, which
extends through the tip end portion 5613a (upper side of
FIG. 62(d)) of the joint contact portion 5613 from the bot-
tom surface 5612b of the joint inner circumferential por-
tion 5612. This ink flow path 5615 includes the aperture
5612c formed in the bottom surface 5612b, a taper por-
tion flow path 5615c formed by stepped surface 5612d
connected to the aperture 5612c, a protruding portion
flow path 5615b formed by an inner circumferential sur-
face 5614a of the joint protruding portion 5614 connected
to the stepped surface 5612d, a contact portion flow path
5615a formed by a step surface 5614b connected to the
inner circumferential surface 5614a of the joint protruding
portion 5614, and an inner circumferential surface 5613b
of the joint contact portion 5613 connected to the step
surface 5614b. Furthermore, the inner circumferential
surface 5614a of the joint protruding portion 5614 is par-
allel to the axis 01, and the step surface 5614b is per-
pendicular to the axis 01.
[0550] The taper portion flow path 5615c is formed in
a substantially hollow conical shape in which the diam-
eter incrementally becomes smaller progressing from the
aperture 5612c along the stepped surface 5612d toward
the point of contact with the inner circumferential surface
5614a of the joint protruding portion 5614. The protruding
portion flow path 5615b is formed in a substantially hollow
cylindrical shape having the same inner diameter as the
minimum inner diameter of the taper portion flow path
5615c. The inner diameter of the protruding portion flow
path 5615b is formed to be slightly smaller than the di-
ameter of the ink extraction tube 6015. The contact por-
tion flow path 5615a is formed in a substantially hollow
cylindrical shape having an inner diameter larger than
that of the protruding portion flow path 5615b, and the
inner diameter is larger than the diameter of the ink ex-
traction tube 6015. Furthermore, the step surface 5614b
is formed in the boundary between the protruding portion
flow path 5615b and the contact portion flow path 5615a.
Therefore, the inner diameter rapidly changes in the axis
01 direction from the protruding portion flow path 5615b
to the contact portion flow path 5615a. Thus, as shown
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in FIG. 62(d), the joint contact portion 5613 has a struc-
ture notched by the inner circumferential surface 5613b
and the step surface 5614b in a pedestal shape, and the
tip end portion 5613a of the joint contact portion 5613 is
positioned surrounding the notch portion.
[0551] The ink extraction tube 6015 is inserted into the
aperture 5612c, guided by the stepped surface 5612d of
the taper portion flow path 5615c, and inserted into the
protruding portion flow path 5615b. As discussed above,
the inner diameter of the protruding portion flow path
5615b is slightly smaller than the diameter of the ink ex-
traction tube 6015, so the ink extraction tube 6015 is elas-
tically adhered to the inner circumferential surface 5614a
of the joint protruding portion 5614 that forms the pro-
truding portion flow path 5615b. That is, the joint protrud-
ing portion 5614 functions so as to close around the ink
extraction tube 6015 inserted into the protruding portion
flow path 5615b. If an area of the of joint member 5610
elastically adhered to the outer circumference of the ink
extraction tube 6015 becomes too large, resistance will
increase when the ink cartridge 5001 is mounted to the
inkjet printer 6000, and smooth mounting cannot be ac-
complished. However, in the embodiment shown, e.g.,
in FIG. 62(d), the joint protruding portion 5614 is arranged
so that the ink extraction tube 6015 contacts only the
inner circumferential surface 5614a. Thus, by having a
small area of the joint member 5610 in contact with the
ink extraction tube 6015, mounting of the ink cartridge
5001 to the inkjet printer 6000 can be smoothly per-
formed. With respect to the ink flow path 561 S, when
the ink extraction tube 6015 is inserted, the flow path in
which ink actually flows is inside the ink extraction tube
6015. Also, as described below, by forming the contact
portion flow path 5615a in a pedestal shape, displace-
ment of the joint member 5610 in the axis 01 direction
can be minimized when the ink extraction tube 6015 is
inserted.
[0552] FIG. 63 shows the valve member 5620. FIG. 63
(a) is a front/rear view of the valve member 5620, FIG.
63(b) is a side view of the valve member 5620, FIG. 63
(c) is a top view of the valve member 5620, FIG. 63(d) is
a bottom view of the valve member 5620, and FIG. 63
(e) is a cross sectional view of the valve member 5620
shown in FIG. 63(c).
[0553] As shown in FIG. 63(a), the valve member 5620
is provided with a valve bottom wall 5621 forming a bot-
tom surface (surface at the lower side in FIG. 63(a)) of
the valve member 5620, and a valve sidewall 5622 ex-
tending from the valve bottom wall 5621 in the axis 01
direction. The valve sidewall 5622 is provided with valve
sidewall ribs 5622a extending in the axis 01 direction
along the valve sidewall 5622. In the valve sidewall 5622,
a pair of valve guide grooves 5623 are formed in which
a slider loose insertion member of the slider member
5640 is loosely inserted. As shown in FIG. 63(c), the pair
of valve guide grooves 5623 is symmetrically formed with
respect to the axis 01 of the ink supply valve mechanism
5500. Furthermore, as shown in FIG. 63(a), the pair of

valve guide grooves 5623 is formed along substantially
the entire valve sidewall 5622 in the axis 01 direction. A
pair of extension portions 5624 protrudes in a direction
away from the valve bottom wall 5621 and defines upper
edges of the valve guide grooves 5623. A pair of valve
restriction portions 5625, which protrude in a direction
away from the valve bottom wall 5621 and restrict the
movement of the slider member 5640, are connected to
the valve sidewall 5622. The respective valve restriction
portions 5625 protrude toward the axis 01 at the tip end
(upper side of FIG. 63(a)) to provide valve hook portions
5626 that engage with the slider member 5640.
[0554] As shown in FIG. 63(b), in the axis 01 direction
of the ink supply valve mechanism 5500, the pair of valve
restriction portions 5625 are formed to be shorter than
the valve sidewall 5622. The pair of valve restriction por-
tions 5625 are arranged to restrict the slider member
5640 using the valve hook portions 5626, while the valve
sidewall 5622 is arranged in order to suppress the slider
member 5640 from being shifted in the operation direc-
tion using the pair of valve guide grooves 5623, and to
store the first spring member 5630. Accordingly, the valve
sidewall 5622 is formed to be longer and larger than the
pair of valve restriction portions 5625 in the axis 01 di-
rection of the ink supply valve mechanism 5500.
[0555] As shown in FIG. 63(c), in the axis 01 direction
(direction perpendicular to the paper plane of FIG. 63(c))
of the ink supply valve mechanism 5500, in the valve
bottom wall 5621, at positions corresponding to the pair
of valve guide grooves 5623 and the pair of valve restric-
tion portions 5625, four ink flow paths 5627 are formed.
The ink flow paths 5627 extend through the valve bottom
wall 5621 in the vertical direction (direction perpendicular
to the paper plane of FIG. 63(c)). Furthermore, valve re-
ceiving portions 5628, 5629 are provided on the valve
bottom wall 5621 that protrude upwardly (front side of
the direction perpendicular to the paper plane of FIG. 63
(c)) from the valve bottom wall 5621 and form pedestals
for receiving a spring top portion 5632 of the first spring
member 5630. The valve receiving portions 5628 include
two plate-shaped members arranged substantially par-
allel to each other on the valve bottom wall 5621. The
valve receiving portions 5629 include two crescent-
shaped members arranged to surround the valve receiv-
ing portions 5628 on the valve bottom wall 5621. Further-
more, as shown in FIG. 63(e), the height of the valve
receiving portions 5628, 5629 in the axis 01 direction is
substantially less than the height of the valve sidewall
5622. The valve receiving portions 5628, 5629 are ar-
ranged to prevent contact between the first spring mem-
ber 5630 and the valve bottom wall 5621 when the first
spring member 5630 is arranged in the space within the
valve sidewall 5622 and to ensure positioning of the first
spring member 5630 with respect to the valve member
5620. This arrangement is necessary because if the first
spring member 5630 contacts the valve bottom wall
5621, the ink flow path closes and ink does not flow.
[0556] FIG. 64 shows the first spring member 5630.
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FIG. 64(a) is a side view of the first spring member 5630,
FIG. 64(b) is a top view of the first spring member 5630,
FIG. 64(c) is a bottom view of the first spring member
5630, and FIG. 64(d) is a cross sectional view of the first
spring member 5630 shown in FIG. 64(b).
[0557] The first spring member 5630 is formed in a
substantially hollow conical/hemispherical shape (or
bowl shape), and includes an annular-shaped spring bot-
tom portion 5631 that forms a bottom surface (end portion
with the larger diameter) of the first spring member 5630,
an annular-shaped spring top portion 5632 that forms a
top portion (end portion with the smaller diameter) above
the first spring member 5630, and hollow conical spring
flexible portion 5633 that is provided between the spring
top portion 5632 and the spring bottom portion 5631. The
spring flexible portion 5633 is bent and deformed when
a load of the ink supply valve mechanism 5500 in the
axis 01 direction is applied (e.g., when the valve member
5620 pressed by the ink extraction tube 6015 in an urging
direction of the first spring member 5630 and the second
spring member 5650). The spring top portion 5632 con-
tacts the valve receiving portions 5628, 5629 of the valve
member 5620 and acts as a pressing portion that presses
the valve member 5620. Furthermore, the diameter of
the spring bottom portion 5631 is larger than the diameter
of the spring top portion 5632, so the spring bottom por-
tion 5631 acts as a base portion when the spring flexible
portion 5633 is elastically deformed.
[0558] As shown in FIG. 64(d), in the first spring mem-
ber 5630, an ink flow path 5634 extends from the bottom
surface (end surface of the left side of FIG. 64(d)) of the
spring bottom portion 5631 to the tip end (end surface of
the right side of FIG. 64(d)) of the spring top portion 5632.
This ink flow path 5634 includes a top portion flow path
5634a formed by the inner circumferential surface of the
spring top portion 5632, a flexible portion flow path 5634b
formed by the inner circumferential surface of the spring
flexible portion 5633, and a bottom portion flow path
5634c formed by the inner circumferential surface of the
spring bottom portion 5631. As shown in FIG. 64(d), the
aperture area of the ink flow path 5634 gradually be-
comes larger from the tip end of the spring top portion
5632 to the bottom surface of the spring bottom portion
5631.
[0559] As shown in FIG. 64(d), the spring top portion
5632 is formed in a cylindrical shape, which is relatively
thick and extends in the axis 01 direction. The spring top
portion 5632 is formed so that the cross sectional shape
perpendicular to the axis 01 direction (urging direction of
the first spring member 5630) is made uniform. In the
same manner, the spring bottom portion 5631 is also
formed in a cylindrical shape, which is relatively thick and
extends in the axis 01 direction, and the cross sectional
shape perpendicular to the axis 01 direction is uniform.
[0560] In addition, as shown in FIG. 64(d), the spring
flexible portion 5633 is formed in a substantially conical/
hemispherical shape, which curves with respect to the
axis 01 direction, whereby the strength of the spring flex-

ible portion 5633 bearing a load in the axis 01 direction
is less than that of the spring bottom portion 5631 and
the spring top portion 5632. Furthermore, the thickness
of the spring flexible portion 5633 is less than that of the
spring bottom portion 5631 and the spring top portion
5632, contributing to the lesser strength of the spring
flexible portion 5633. Therefore, when the first spring
member 5630 is elastically deformed, the spring flexible
portion 5633 is bent and deformed.
[0561] The second spring member 5650 is formed in
the same shape as the first spring member 5630. The
structure of the second spring member 5650 includes the
spring bottom portion 5631, the spring top portion 5632,
the spring flexible portions 5633, and the ink flow path
5634.
[0562] FIG. 65 shows the slider member 5640. FIG.
65(a) is a front/rear view of the slider member 5640, FIG.
65(b) is a left side/right side view of the slider member
5640, FIG. 65(c) is a top view of the slider member 5640,
FIG. 65(d) is a bottom view of the slider member 5640,
and FIG. 65(e) is a cross sectional view of the slider mem-
ber 5640 shown in FIG. 65(c).
[0563] As shown in FIGS. 65(a) and (b), the slider
member 5640 is formed of resin material that has a great-
er hardness than the first spring member 5630 and the
second spring member 5650, and includes a slider outer
circumferential wall 5641 that forms the outer circumfer-
ence of the slider member 5640, two slider protruding
portions 5642a, 5642b that extend in the axis 01 direction
of the ink supply valve mechanism 5500 from the slider
outer circumferential wall 5641 and are formed symmet-
rically about the axis 01, and a pair of slider loose insertion
members 5643 that are arranged on and along the slider
outer circumferential wall 5641 and the slider protruding
portions 5642a, are formed symmetrically about the axis
01 and are loosely inserted to the pair of valve guide
grooves of the valve member 5620. The slider outer cir-
cumferential wall 5641 and the slider protruding portions
5642a and 5642b are together formed in a substantially
cylindrical shape.
[0564] The spring members 5630, 5650 are arranged
in the inner spaces of the slider member 5640 in the axis
01 direction. Movement of the respective spring mem-
bers 5630, 5650 in the direction perpendicular to the axis
01 is restricted by the slider protruding portions 5642a,
5642b and the slider outer circumferential wall 5641.
[0565] The slider loose insertion members 5643 ex-
tend along the slider member 5640 in the axis 01 direction
(formed over the slider outer circumferential wall 5641
and slider protruding portion 5642a). Movement of the
slider member 5640 in the axis 01 direction occurs
smoothly by cooperation between the slider loose inser-
tion member 1030 and the pair of valve guide grooves
of the valve member 5620.
[0566] As shown in FIGS. 65(c) and (d), inside of the
slider outer circumferential wall 5641, a slider pedestal
portion 5644 is provided on which the respective spring
members 5630, 5650 are arranged. The slider pedestal
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portion 5644 contacts the spring bottom portion 5631 of
the respective spring members 5630, 5650. The slider
pedestal portion 5644 divides two inner spaces that ac-
commodate the respective spring members 5630, 5650
within the slider member 5640. In the center of the slider
pedestal portion 5644, a slider through hole 5645 is
formed, and the slider through hole 5645 becomes a flow
path in which ink flows. As shown in FIG. 65(e), in the
axis 01 direction of the slider member 5640, the slider
pedestal portion 5644 is formed in a substantially inter-
mediate position.
[0567] FIG. 66 shows the pedestal member 5660. FIG.
66(a) is a side view of the pedestal member 5660, FIG.
66(b) is a top view of the pedestal member 5660, FIG.
66(c) is a bottom view of the pedestal member 5660, and
FIG. 66(d) is a cross sectional view of the pedestal mem-
ber 5660 shown in FIG. 66(b).
[0568] As shown in FIG. 66(a), the pedestal member
5660 is provided with a pedestal bottom portion 5661 that
forms a bottom surface of the pedestal member 5660
and contacts the spring top portion 5632 of the second
spring member 5650. The pedestal member 5660 is pro-
vided with spring positioning protrusions 5665, which en-
sure proper positioning of the second spring member
5650 with respect to the pedestal member 5660. The
pedestal member is further provided with pedestal re-
ceiving portions 5662 that are arranged on the top surface
(upper side of FIG. 66(a)) of the pedestal bottom portion
5661. The pedestal receiving portions 5662 are provided
with pedestal inclined surfaces 5662a that are down-
wardly inclined approaching the center of the pedestal
member 5660, and the later-described check valve 5670
is received by the pedestal inclined surfaces 5662a.
[0569] As shown in FIG. 66(b), the six pedestal receiv-
ing portions 5662 are arranged at a predetermined inter-
val in a circumferential direction about the pedestal mem-
ber 5660. Furthermore, three of the six pedestal receiving
portions 5662 include first pedestal through holes 5662b
that extend from the front to the back of the pedestal
member 5660. The first pedestal through holes 5662b
are formed in portions (horizontal portions of the pedestal
receiving portions 5662) of the pedestal receiving por-
tions 5662 other than the portions at which the pedestal
inclined surfaces 5662a are provided. Thus, the first ped-
estal through holes 662b are formed in portions other
than the portions that receive the check valve 5670. This
configuration prevents suppression of ink flow.
[0570] Furthermore, between the pedestal receiving
portions 5662 of the pedestal member 5660, second ped-
estal through holes 5663 are formed, which extend
through the pedestal bottom portion 5661. The second
pedestal through holes 5663 are formed between the
pedestal receiving portions 5662, so that six second ped-
estal through holes 5663 are formed in a circumferential
direction about the pedestal member 5660. The second
pedestal through holes 5663 form ink flow paths through
which ink flows.
[0571] As shown in FIG. 66(c), on the bottom surface

of the pedestal bottom portion 5661, concave-shaped
pedestal through grooves 5664 are formed, which con-
nect the respective second pedestal through holes 5663.
The pedestal through grooves 5664 connect the second
pedestal through holes 5663 in a substantially straight
lines that pass through and are symmetrical about the
axis 01. Thus, in the pedestal bottom portion 5661, three
pedestal through grooves 5664 are formed, which cross
each other at the axis 01.
[0572] As shown in FIG. 66(d), between the pedestal
inclined surfaces 5662a of the pedestal receiving por-
tions 5662 and the second pedestal through holes 5663,
a gap is formed in the axis 01 direction. Thus, even when
the check valve 5670 is supported by the pedestal in-
clined surfaces 5662a, ink flow is ensured. Furthermore,
with respect to the pedestal through grooves 5664, the
end surface of the spring top portion 5632 of the second
spring member 5650 is positioned inside of the second
pedestal through holes 5663, so even when the end sur-
face of the spring top portion 5632 of the second spring
member 5650 contacts the pedestal member 5660, ink
flow is ensured by the pedestal through grooves 5664.
[0573] FIG. 67 shows the check valve 5670. FIG. 67
(a) is a side view of a check valve 5670, FIG. 67(b) is a
cross sectional view of the check valve 5670, FIG. 67(c)
is a top view of the check valve 5670, and FIG. 67(d) is
a bottom view of the check valve 5670.
[0574] The check valve 5670 is provided with a check
valve plate portion 5671 that is formed in a substantially
plate shape, a check valve shaft portion 5672 that is
formed in a substantially bar shape, and a check valve
ball portion 5672a that is formed in a substantially spher-
ical shape. An upper surface of the check valve plate
portion 5671 includes a thick portion 5671a in proximity
to the check valve shaft portion 5672 and a thin portion
5671b at an outer periphery of the check valve plate por-
tion 5671. The lower surface of the check valve plate
portion 5671 is received by pedestal receiving portions
5662 of the pedestal member 5660. Therefore, when the
check valve plate portion 5671 of the check valve 5670
is received by the pedestal receiving portions 5662 of the
pedestal member 5660, the ink flow path is open, and
when the check valve plate portion 5671 of the check
valve 5670 contacts the cover member 5680, the ink flow
path is closed.
[0575] FIG. 68 shows the cover member 5680. FIG.
68(a) is a side view of the cover member 5680, FIG. 68
(b) is a top view of the cover member 5680, FIG. 68(c)
is a bottom view of the cover member 5680, and FIG. 68
(d) is a cross sectional view of the cover member 5680
shown in FIG. 68(b).
[0576] The cover member 5680 is formed in a substan-
tially cylindrical shape in which a lower surface side is
open. The cover member 5680 is provided with a cover
outer circumferential wall 5681 that forms the outer cir-
cumference and a cover top portion 5682 that forms the
top surface (upper side of FIG. 68(a)) of the cover mem-
ber 5680, and the lower surface is open. The pedestal
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member 5660 is engaged with the opening of the lower
surface (lower side of FIG. 68(a)) of the cover member
5680, and the check valve 5670 is accommodated be-
tween the pedestal member 5660 and the cover member
5680. That is, the cover member 5680 and the pedestal
member 5660 constitute a case, which accommodates
the check valve.
[0577] As shown in FIGS. 68(b) and (c), in the cover
top portion 5682, six cover through holes 5683 are formed
in circumferential locations through the cover top portion
5682. These cover through holes 5683 become flow
paths through which ink flows, and as the check valve
5670 contacts the cover top portion 5682, the cover
through holes 5683 are closed, and the ink flow paths
are closed. A check valve accommodating hole 5684
through which the check valve shaft portion 5672 of the
check valve 5670 passes is also provided in the cover
top portion 5682.
[0578] FIG. 69 shows the intake valve jacket 5700.
FIG. 69(a) is a front/rear view of the intake valve jacket
5700, FIG. 69(b) is a left side/right side view of the intake
valve jacket 5700, FIG. 69(c) is a top view of the intake
valve jacket 5700, FIG. 69(d) is a bottom view of the
intake valve jacket 5700, and FIG. 69(e) is a cross sec-
tional view of the intake valve jacket 5700.
[0579] The intake valve jacket 5700 is formed in a sub-
stantially cylindrical shape. As shown in FIG. 69(a), the
supply valve jacket includes an outer circumferential wall
5701 and a bottom wall 5702 adjoining a bottom edge of
the outer circumferential wall 5701. Tab receiving aper-
tures 5703a, 5703b are formed in the front and rear sides
of the outer circumferential wall 5701. When the intake
valve jacket 5700 is fitted onto the frame 5100, the tab
receiving apertures 5703 receive tabs on the frame 5100
to securely hold the intake valve jacket 5700 in place. As
shown in FIG. 69(b), positioning slots 5704a, 5704b are
formed in the left and right sides of the outer circumfer-
ential wall 5701. The positioning slots 5704a, 5704b are
capable of receiving substantially planar portions of the
frame 5100 to ensure that the intake valve jacket 5700
is properly positioned. As can be seen in FIG. 69(c), the
positioning slots 5704a, 5704b extend to the upper edge
of the outer circumferential wall 5701.
[0580] As can be seen in FIGS. 69(c), (d) and (e), the
bottom wall 5702 includes a circular aperture 5705. Por-
tions of the joint member 5710 and the valve member/
actuator 5720 protrude through the circular aperture
5705 when the ink cartridge 5001 is assembled.
[0581] FIG. 70 shows the joint member 5710. FIG. 70
(a) is a side view the joint member 5710, FIG. 70(b) is a
top view of the joint member 5710, FIG. 70(c) is a bottom
view of the joint member 5710, and FIG. 70(d) is a cross
sectional view of the joint member 5710 shown in FIG.
70(b).
[0582] As shown in FIG. 70(a), the joint member 5710
includes four levels in a side view (seen from a direction
perpendicular to the paper plane of FIG. 70(c)). The low-
est level portion (lower side of FIG. 70(c)) is a collar por-

tion 5714. The collar portion 5714 is exposed to the out-
side of the frame 5100 through the intake valve jacket
5700. Above the collar portion 5714 is a joint outer cir-
cumferential portion 5711 that forms the outer circumfer-
ential portion of the joint member 5710. The portion above
the joint outer circumferential portion 5711 is a joint inner
circumferential portion 5712 forming the inner circumfer-
ential portion of the joint member 5710. The joint outer
circumferential portion 5711 and the joint inner circum-
ferential portion 5712 are arranged inside of the supply
valve jacket 5700. The portion shown above the joint in-
ner circumferential portion 5712 is a joint contact portion
5713 that contacts the valve member/actuator 5720. As
shown in FIG. 70(b), the axial centers of the joint outer
circumferential portion 5711, the joint inner circumferen-
tial portion 5712, and the joint contact portion 5713 are
positioned on the same axial center as the axis 02 of the
air intake valve mechanism 5510. Furthermore, the joint
member 5710 is formed of an elastic material such as a
resin rubber.
[0583] As shown in FIG. 70(d), the joint contact portion
5713 protrudes from a top surface 5712a (surface on the
side contacting the valve member/actuator 5720) of the
joint inner circumferential portion 5712. The joint contact
portion 5713 is formed to be narrower toward a tip end
portion 5713a (end portion to the upper side of FIG. 70
(d)). The tip end portion 5713a contacts the bottom sur-
face of the valve member/actuator 5720, and closes the
air flow path. In the joint member 5710, an air flow path
5715 is formed having a stepped structure that decreases
in width as it approaches the tip end portion 5713a. When
the ink cartridge 5001 is assembled, the actuator 5721a
of the valve member/actuator 5720 extends through the
air flow path 5715.
[0584] FIG. 71 shows the valve member/actuator
5720. FIG. 71(a) is a front/rear view of the valve member/
actuator 5720, and FIG. 71(b) is a bottom view of the
valve member/actuator 5720.
[0585] As shown in FIG. 71(a), the valve member/ac-
tuator 5720 is provided with a valve bottom wall 5721
forming a bottom surface (surface at the lower side in
FIG. 71 (a)) of the valve member/actuator 5720, and a
valve sidewall 5722 extending from the valve bottom wall
5721 in the axis 02 direction. The valve sidewall 5722 is
provided with valve sidewall ribs 5722a extending in the
axis 01 direction along the valve sidewall 5722. In the
valve sidewall 5722, a pair of valve guide grooves are
formed in which a slider loose insertion member of the
slider member 5740 is loosely inserted. The pair of valve
guide grooves 5723 is symmetrically formed with respect
to the axis 02 of the air intake valve mechanism 5510.
The pair of valve guide grooves 5723 is formed along
substantially the entire valve sidewall 5722 in the axis 02
direction. A pair of extension portions 5724 protrudes in
a direction away from the valve bottom wall 5721 and
defines upper edges of the valve guide grooves 5723. A
pair of valve restriction portions 5725, which protrude in
a direction away from the valve bottom wall 5721 and
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restrict the movement of the slider member 5740, are
connected to the valve sidewall 5722. The respective
valve restriction portions 5725 protrude toward the axis
02 at the tip end (upper side of FIG. 71(a)) and are pro-
vided with valve hook portions 5726 that engage with the
slider member 5740.
[0586] Extending from the valve bottom wall 5721 of
the valve member/actuator 5720, an actuator 5721a is
provided. The actuator 5721a extends away from the
valve bottom wall 5721 in the axis 02 direction. The ac-
tuator 5721a is provided with actuator ribs 5721b, which
extend vertically along the length of the actuator 5721a.
When the ink cartridge 5001 is assembled, the actuator
5721a extends to the outside of the ink cartridge 5001.
When the actuator 5721a is pressed by a surface outside
of the ink cartridge 5001, the resulting force presses the
valve member/actuator 5720 upwardly in the axis 02 di-
rection, operating to open the air intake valve mechanism
5510 and to permit air to flow into the ink cartridge 5001.
[0587] In the axis 02 direction of the air intake valve
mechanism 5510, the pair of valve restriction portions
5725 are formed to be shorter than the valve sidewall
5722. The pair of valve restriction portions 5725 are ar-
ranged to restrict the slider member 5740 using the valve
hook portions 5726, while the valve sidewall 5722 is ar-
ranged in order to suppress the slider member 5740 from
being shifted in the operation direction using the pair of
valve guide grooves 5723, and to store the first spring
member 5730. Accordingly, the valve sidewall 5722 is
formed to be longer and larger than the pair of valve re-
striction portions 5725 in the axis 02 direction of the air
intake valve mechanism 5510.
[0588] In the axis 02 direction of the air intake valve
mechanism 5510, in the valve bottom wall 5721, at po-
sitions corresponding to the pair of valve guide grooves
5723 and the pair of valve restriction portions 5725, four
air flow paths 5727 are formed. The air flow paths 5727
extend through the valve bottom wall 5721 in the vertical
direction. Valve receiving portions 5728, 5729 (see FIG.
80) are provided on the valve bottom wall 5721 that pro-
trude upwardly from the valve bottom wall 5721 and form
pedestals for receiving a spring top portion 5732 of the
first spring member 5730.
[0589] As shown in FIG. 60, and discussed above, the
air intake valve mechanism 5510 also includes the first
spring member 5730, the slider member 5740, and the
second spring member 5750. The structures of these fea-
tures are not shown in separate drawings because the
structures correspond substantially to the first spring
member 5730, the slider member 5740, and the second
spring member 5750, respectively, of the ink supply valve
mechanism 5510. For example, the first spring member
5730 includes a spring bottom portion 5731, a spring top
portion 5732, a spring flexible portion 5733, and an air
flow path 5734, that correspond substantially in structure
to the spring bottom portion 5631, the spring top portion
5632, the spring flexible portion 5633, and the ink flow
path 5634 of the first spring member 5630. Likewise, the

slider member 5740 includes slider protruding portions
5742a, 5742b, slider loose insertion members 5743, a
slider pedestal portion 5744, and a slider through hole
5745, that correspond substantially in structure to the
slider protruding portions 5742a, 5742b, the slider loose
insertion members 5743, the slider pedestal portion
5744, and the slider through hole 5745 of the slider mem-
ber 5640. Also, the second spring member 5750 includes
a spring bottom portion 5751, a spring top portion 5752,
a spring flexible portion 5753, and an air flow path 5754,
that correspond substantially in structure to the spring
bottom portion 5651, the spring top portion 5652, the
spring flexible portion 5653, and the ink flow path 5654
of the second spring member 5630.
[0590] FIG. 72 is a partial cross sectional view of the
frame body 5110 showing the configurations of the ink
supply valve mechanism 5500 and the air intake valve
mechanism 5510 assembled in the frame body 5110. As
shown in FIG. 72, the ink supply valve mechanism 5500
and the air intake valve mechanism 5510 are separated
in the frame body 5110 by the ink detection projection
5140.
[0591] The ink supply valve mechanism 5500 is situ-
ated in the frame body S 110 so that its constituent ele-
ments are arranged in order from the bottom of the frame
body 5110 (left side of FIG. 72) as follows: the supply
valve jacket 5600 at the bottommost position, the joint
member 5610, the valve member 5620, the first spring
member 5630, the slider member 5640, the second
spring member 5650, the pedestal member 5660, the
check valve 5670 and the cover member 5680 at the
topmost position. The ink supply valve mechanism 5500
is inserted into an ink supply valve mechanism insertion
portion 5800 provided in the ink supply chamber 5116 of
the frame body 5110. Above the ink supply valve mech-
anism insertion portion 5800 (to the right side of FIG. 72),
an ink supply chamber 5801 is provided. Ink is supplied
to the ink supply valve mechanism insertion portion 5800
of the frame body 5110 from an ink supply aperture 5423
via the ink supply chamber 5801, a stepped portion 5801a
that holds the cover member 5680, and an ink supply
chamber aperture 5421 that separates the ink supply
chamber 5801 and the stepped portion 5801a.
[0592] The air intake valve mechanism 5510 is situated
in the frame body 5110 so that its constituent elements
are arranged in order from the bottom of the frame body
5110 (left side of FIG. 72) as follows: the intake valve
jacket 5700 at the bottommost position, the joint member
5710, the valve member/actuator 5720, the first spring
member 5730, the slider member 5740, and the second
spring member 5750 at the topmost position. The air in-
take valve mechanism 5510 is inserted into is inserted
into an air intake valve mechanism insertion portion 5810
provided in an air intake chamber 5117 of the frame body
5110. The air intake valve mechanism insertion portion
5810 communicates with a lower air intake chamber 4431
of the frame body 5110 via a lower air intake chamber
aperture 5434. The air intake valve insertion portion is
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provided with spring member receiving portions 5811 for
receiving the second spring member 5750.
[0593] FIG. 73 shows how the film 5160 is affixed to
the frame body 5110. FIG. 73(a) is a right side view of
the frame body 5110 prior to application of the film 5110,
and FIG. 73(b) is a front view of the frame body 5110
prior to application of the film 5160.
[0594] As shown in FIG. 73(a), prior to application of
films 5160 to the frame body 5110, the films are placed
in proximity to the outer film contact surface 5112a of the
front side of the frame body 5110 and an outer film contact
surface 5112b of the rear side of the frame body 5110.
As indicated by the arrows H, the films 5160 are affixed
to the outer film contact surface 5112a and the outer film
contact surface 5112b by application of heat and pres-
sure (e.g., heat welding). As shown in FIG. 73(b), the
films 5160 include a contact portion 5900, which is ap-
plied to the frame body 5110. A remainder of the films
5160 may be cut away and discarded, after the films 5160
have been affixed to the frame body 5110.
[0595] FIG. 74 shows a process by which the frame
body 5110 is filled with ink. FIG. 74(a) is a front view of
the frame body 5110 prior to installation of the ink supply
valve mechanism 5500 and the air intake valve mecha-
nism 5510, FIG. 74(b) is a front view of the frame body
5110 prior to addition of ink to the frame 5110, and FIG.
74(c) is a front view of the frame body 5110 after to ad-
dition of ink to the frame body 5110.
[0596] FIG. 74(a) shows the frame body 5110 after the
film 5160 has been affixed to its front side. The bold lines
in FIGS. 74(a), (b) and (c) show the locations where the
film 5160 is sealed on the frame body 5110. When the
components of the ink supply valve mechanism 5500 and
the air intake valve mechanism 5510, shown in FIG. 74
(a), are brought into contact with the ink supply chamber
5116 and the air intake chamber 5117 in the direction of
the shown arrows, the ink supply valve fastening rib
5116a of the ink supply chamber 5116, and the air intake
valve fastening rib 5117a of the air intake chamber 5117
engage the tab receiving apertures 5603a, 5703a of the
supply valve jacket 5600 and the intake valve jacket
5700, respectively (also, a rear side ink supply valve fas-
tening rib (not shown) and a rear side air intake valve
fastening rib (not shown) engage the tab receiving aper-
tures 5603b, 5703b, respectively).
[0597] FIG. 74(b) shows communication between a
pressure reducing device 5910 and the frame body 5110
after the ink supply valve mechanism 5500 and the air
intake valve mechanism 5510 are assembled to the
frame body 5110. The pressure reducing device 5910
includes a vacuum pump 5912 and an extraction tube
5911. The extraction tube 5911 is inserted into the ink
supply port 5120 and air in the ink storage space of the
frame body 5110 is extracted from the frame body 5110.
As a result, the ink storage space has a lower pressure
than an area outside of the ink storage space (e.g., at-
mospheric pressure). In FIG 74(c), an ink insertion nee-
dle 5920 is inserted into the frame body 5110 (e.g.,

through the stopper 5520), and the frame body 5110 is
filled with ink. Preferably, after filling, an ink level I is lower
than a location of the upper air intake aperture 5435 and
the upper air intake through hole 5436, when the frame
body 5110 is in an upright position.
[0598] FIG. 75 shows assembly of the frame body
5110 and the case 5200. FIG. 75(a) is a perspective view
of the frame body 5110, the rear case portion 5210, and
the front case portion 5220 prior to assembly, and FIG.
75(b) is a front view of the ink cartridge 5001 after as-
sembly of the frame body 5110 and the case 5200. As
shown in FIG. 75(a), the ink cartridge 5001 is assembled
by bringing the front case portion 5200b and the rear
case portion 5200a together so that the ink supply port
5120, the air intake port 5130, and the ink detection pro-
jection 5140 are seated in the rear supply aperture portion
5211, the rear air intake aperture portion 5212, and the
rear ink detector aperture portion 5213, respectively. Al-
so, the positioning apertures 5460a, 5460b, 5460c are
brought into contact with the positioning pins 5215a,
5215b, 5215c so as achieve engagement. The assem-
bled cartridge 5001 is shown in FIG. 75(b).
[0599] FIG. 76 shows preparation and packaging of
the ink cartridge 5001. FIG. 76(a) is a perspective view
of the cap 5300 and the case 5200 prior to assembly,
and FIG. 76(b) is a perspective view of the ink cartridge
5001 during packaging.
[0600] As shown in FIG. 76(a), the cap 5300 is assem-
bled to the case 5200 in the direction of the shown arrows.
During assembly, the engaging projections 5330a,
5330b for engaging with the projection apertures on the
case 5200 (e.g., the projection aperture formed by the
rear intake side projection aperture 5214b1 and a front
intake side projection aperture 5224b1). As shown in FIG.
76(b), the ink cartridge 5001 is placed into a resin bag
5930. The resin bag 5930 is prepared for shipping, etc.,
using a pressure reducing device 5940. The pressure
reducing device 5940 includes a vacuum pump 5942 and
an extraction tube 5941. The extraction tube 5911 is in-
serted an aperture 5931 in the resin bag 5930, and air in
the resin bag 5930 is extracted. As a result, after sealing
the aperture 5931, the resin bag 5930 has a lower pres-
sure than an area outside of the ink storage space (e.g.,
atmospheric pressure).
[0601] FIG. 77 shows the operation of mounting the
ink cartridge 5001 to the inkjet printer 6000. FIG. 77(a)
is a cross sectional view of the ink cartridge 5001 and
the inkjet printer 6000 prior to mounting, FIG. 77(b) is a
cross sectional view of the ink cartridge 5001 and the
inkjet printer 6000 during mounting, and FIG. 77(c) is a
cross sectional view of the ink cartridge 5001 and the
inkjet printer 6000 after mounting.
[0602] As shown in FIG. 77(a), the inkjet printer 6000
includes a cartridge mounting assembly 6010 for mount-
ing the ink cartridge 5001. The cartridge mounting as-
sembly 6010 includes receiving walls 6011 for receiving
the sides of the ink cartridge 5001. The receiving wall
6011 on the side of the cartridge mounting assembly
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6010 corresponding to the intake side of the ink cartridge
5001 includes an intake side engaging protrusion 6011a.
The ink cartridge mounting assembly 6010 also includes
a mounting base 6013 for receiving a bottom portion of
the ink cartridge 5001. The mounting base 6013 includes
an ink passage 6013a for supplying ink to a print head
(not shown). An ink extraction tube 6015 is connected to
the ink passage 6013a and extends horizontally away
from the mounting base 6013. The mounting base 6013
further includes an air passage 6013b through which air
can be provided to the ink cartridge 5001.
[0603] A detection device 6014 is provided on the
mounting base 6013. The detection device includes a
light emitting portion 6014a and a light receiving portion
(not shown). The detection device 6014 is configured to
receive the ink detection projection 5140 between the
light emitting portion 6014a and the light receiving por-
tion.
[0604] At the locations where the mounting base 6013
intersects with the receiving walls 6011, a supply side
recess 6016a and an intake side recess 6016b are pro-
vided. An intake side displacement projection 6016b is
provided along the intake side receiving wall 6011 adja-
cent to the intake side recess 6016b.
[0605] A cover 6017 is provided at an edge (right edge
in FIG. 77) of the supply side receiving wall 6011. The
cover includes a cover hinge projection 6017a, a cover
hinge 6017b and a cover upper surface 6017c. The cover
6017 is further provided with a cover end projection
6017d that engages a cover receiving recess 6018 of the
cartridge mounting assembly 6010.
[0606] As shown in FIG. 77(a), prior to mounting, the
cover 6017 of the cartridge mounting assembly 6010 is
opened, and the ink cartridge 5001 is positioned so that
a bottom surface of the ink cartridge 5001 (after the cap
5300 is removed) will be inserted first into the inkjet printer
6000. The mounting procedure begins by moving the ink
cartridge 5001 in the direction shown by the arrow E. As
shown in FIG. 77(b), the ink cartridge 5001 is horizontally
inserted into the space defined by the mounting base
6013 and the receiving walls 6011. As the ink cartridge
5001 is inserted into the space, the front intake side pro-
jection portion 5224b of the ink cartridge 5001 contacts
the intake side displacement projection 6016b1, causing
the intake side receiving wall 6011 to be moved outwardly
away from front intake side outer surface 5227 of the ink
cartridge 5001.
[0607] When the ink cartridge 5001 is fully inserted into
the cartridge mounting assembly 6010, the intake side
receiving wall 6011 returns toward the intake side outer
surface 5227 of the ink cartridge 5001, and the intake
side engaging protrusion 6011a engages the intake side
recess 5227b of the ink cartridge 5001. The supply side
restrictor plate 5226b engages the cover hinge projection
6017a, and the cover 6017 is closed over the top surface
of the ink cartridge 5001 in the direction of the arrow F.
The ink extraction tube 6015 is inserted into the ink supply
port 5120, the air intake port 5130 is moved into proximity

with the air passage 6013b, and the ink detection projec-
tion 5140 is located between the light emitting portion
6014a and the light receiving portion. When the ink car-
tridge 5001 is positioned as shown in FIG. 77(c), the inkjet
printer 6000 can perform printing operations.
[0608] FIG. 78 shows the operation of dismounting the
ink cartridge 5001 from the inkjet printer 6000. FIG. 78
(a) is a cross sectional view of the ink cartridge 5001 and
the inkjet printer 6000 prior to dismounting, FIG. 78(b) is
a cross sectional view of the ink cartridge 5001 and the
inkjet printer 6000 during dismounting, and FIG. 78(c) is
a cross sectional view of the ink cartridge 5001 and the
inkjet printer 6000 after dismounting.
[0609] In FIG. 78(a), the ink cartridge 5001 is posi-
tioned as shown in FIG. 77(c). The dismounting proce-
dure begins by moving the cover 6017 in the direction
shown with the arrow S. As the cover 6017 is further
moved as shown by the arrow T, the cover hinge projec-
tion 6017a engages and pulls the supply side restrictor
plate 5226b of the ink cartridge 5001. The force created
by the engagement of the cover hinge projection 6017a
and the supply side restrictor plate 5226b causes disen-
gagement of other portions of the ink cartridge 5001 and
the cartridge mounting assembly 6010. The intake side
engaging protrusion 6011a disengages from the intake
side recess 5227b. The front supply side projection por-
tion 5224a and the front intake side projection portion
5224b disengage from the supply side recess 6016a and
the intake side recess 6016b, respectively. The ink sup-
ply port 5120 disengages from the ink extraction tube
6015, and the ink detection projection 5140 disengages
from the detection device 6014.
[0610] After the various features of the ink cartridge
5001 disengage from the various features of the cartridge
mounting assembly 6010, as discussed above, dis-
mounting is completed by completely removing the ink
cartridge 5001, as shown by the arrow U.
[0611] FIG. 79 shows opposite sides of the frame body
5110. FIG. 79(a) is a front view of the frame body 5110,
and FIG. 79(b) is a rear view of the frame body 5110.
[0612] The features of the frame body 5110 are dis-
cussed above in detail with reference to FIG. 59. FIG. 79
shows an opening 5111a/b and a lower central partition
wall 5440, which are not shown in FIG. 59. As to the
remaining features, various corresponding features are
provided on both the front side (FIG. 79(a)) and the rear
side (FIG. 79(b)) of the frame body 5110. A description
of those features appearing in both FIG. 59 and FIG. 79
is provided above with reference to FIG. 59. The following
features appear only on the rear side of the frame body
5110 (see FIG. 79(b)): the outer film contact surface
5112b corresponds to the outer film contact surface
5112a; the sidewalls 5400b correspond to the sidewalls
5400a; an inner film contact surface 5411b corresponds
to the inner film contact surface 5411a; inner film contact
surfaces 5412b1, 5412b2 correspond to inner film con-
tact surface 5412a; inner film contact surface 5413b cor-
responds to inner film contact surface 5413a; inner film
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contact surface 5414b corresponds to inner film contact
surface 5414a; inner film contact surface 5415b corre-
sponds to inner film contact surface 5415a; inner film
contact surface 5416b corresponds to inner film contact
surface 5416a; inner film contact surface 5417b corre-
sponds to inner film contact surface 5417a; and inner film
contact surface 5418b corresponds to inner film contact
surface 5418a. As these structures correspond to the
structures described in FIG. 59, further description is not
provided.
[0613] FIG. 80 is a partial cross sectional view of the
frame 5015, showing the direction of ink flow out of the
cartridge and the direction of air flow through into the
cartridge. As shown in FIG. 80, ink flows out of the frame
5015 along the ink flow path shown by the arrow K when
the ink extraction tube 6015 is inserted into the ink supply
valve mechanism insertion portion 5800. Ink enters the
ink supply chamber 5801 through the ink supply aperture
5423, and then flows through the ink supply chamber
aperture 5421 into the ink supply valve mechanism in-
sertion portion 5800. In the ink supply valve mechanism
insertion portion 5800, the ink flows, in order, through the
cover through holes 5683 of the cover member 5680, the
first pedestal through holes 5662b and second pedestal
through holes 5663, the pedestal through grooves 5664,
the ink flow path 5634 of the second spring member 5650,
the slider through hole 5645, the ink flow path 5634 of
the first spring member 5630, a flow path formed between
the first spring member 5630 and the valve receiving por-
tions 5628, 5629, ink flow paths 5627 of the valve mem-
ber 5620, and the ink extraction tube 6015. Ink also flows
downwardly around a circumferential edge of the ink sup-
ply valve assembly 5501.
[0614] Air flows into the frame 5015 along the air flow
path shown by the arrow L when the actuator 5721a con-
tacts the mounting base 6013 of the inkjet printer 6000.
As shown in FIG. 80, when the actuator 5721a is actu-
ated, air flows, in order, through the intake valve jacket
5700, the air flow path 5715 of the joint member 5710,
the air flow paths 5727 of the valve member/actuator
5720, the air flow path 5734 of the first spring member
5730, the slider through hole 5745 of the slider member
5740, the air flow path 5754 of the second spring member
5750, the lower air intake chamber aperture 5434, and
into the lower air intake chamber 5431. Air also flows
upwardly around a circumferential edge of the air intake
valve assembly 5511.
[0615] FIG. 81 shows an ink dispensing portion 5420
of the frame body 5110. FIG. 81 (a) is a rear view of the
ink dispensing portion 5420, FIG. 81(b) is a cross sec-
tional view of the ink dispensing portion 5420, FIG. 81(c)
is a rear view of the ink dispensing portion 5420, and
FIG. 81(d) is a rear view of the ink dispensing portion
5420.
[0616] The ink dispensing portion includes an ink dis-
pensing portion base wall 5424 that encloses an ink dis-
pensing portion chamber 5424a, and an ink dispensing
portion semi-conical wall 5422 that encloses ink supply

semi-conical chamber 5426. The ink dispensing portion
chamber 5424a and the ink supply semi-conical chamber
5426 are joined through the ink supply aperture 5423,
and the ink supply semi-conical chamber 5426 is joined
to the ink supply chamber 5116 through the ink supply
chamber aperture 5421. As can be seen in FIG. 81(a),
the ink dispensing portion chamber 5424a and the ink
supply aperture 5423 are located in a position lower than
the sidewall 400b when the ink cartridge 5001 is installed
in the inkjet printer 6000. Accordingly, as shown in FIG.
81(c), ink accumulates in the ink dispensing portion
chamber 5424a when the ink cartridge 5001 is installed
in the inkjet printer 6000, and is dispensed out of the ink
cartridge 5001 through the ink supply aperture 5423 and
the ink supply chamber aperture 5421 as shown by the
arrow C. Because of the position of the ink dispensing
portion chamber 5424a when the ink cartridge 5001 is
installed in the inkjet printer 6000 (lower than a remainder
of the frame body 5110), only the smallest amount of ink
D may be remaining in the ink cartridge 5001 before the
ink cartridge 5001 is no longer able to dispense ink. As
a result, the ink cartridge 5001 can efficiently dispense
a large proportion of stored ink.
[0617] FIG. 82 shows an air intake portion 5430 of the
frame body 5110. FIG. 82(a) is a perspective view of the
air intake portion 5430, FIG. 82(b) is a rear view of the
air intake portion 5430, and FIG. 82(c) is a front view of
the air intake portion 5430.
[0618] As shown in FIG. 82(a), the air intake portion
5430 includes the lower air intake chamber 5431, the
upper air intake chamber 5432, and the central air intake
passage 5433 extending between the lower air intake
chamber 5431 and the upper air intake chamber 5432.
The lower air intake chamber 5431 is defined by a lower
air intake chamber wall 5431a, and the upper air intake
chamber 5432 is defined by an upper air intake chamber
wall 5432a. The lower air intake chamber aperture 5434
is provided near a rear surface 5437b of the air intake
portion 5430 and connects the lower air intake chamber
5431 to the air intake chamber 5117. The lower air intake
aperture 5433a connects the lower air intake chamber
5431 to the central air intake passage 5433. The middle
air intake aperture 5433b connects the central air intake
passage 5433 to the upper air intake chamber 5432. The
upper air intake aperture 5435 is provided at a front sur-
face 5437a of the air intake portion 5430 and connects
the air intake portion 5430 to a remainder of the front side
of the frame body 5110, and the upper air intake through
hole 5436 connects the air intake portion 5430 to the rear
side of the frame body 5110. As shown in FIGS. 82(b)
and (c), the features of the air intake portion 5430 are
arranged so that, even when the ink cartridge 5001 is
filled to capacity with ink, air can enter into the ink car-
tridge 5001 from the air intake chamber 5117, and ink
will not leak out of the ink cartridge 5001 through the air
intake chamber 5117.
[0619] FIG. 83 shows an ink filling portion 5450 of the
frame body 5110. FIG. 83(a) is a rear view of the ink filling
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portion 5450, and FIG. 83(b) is cross sectional view of
the ink filling portion 5450.
[0620] As shown in FIG. 83(a), the ink filling portion
5450 includes the ink filling chamber wall 5451, the ink
filling aperture 5452, and the ink filling structure 5453.
The ink filling chamber wall 5451 has an open end (ink
filling chamber opening 5451a) and a closed end (ink
filling chamber base wall 5451b). As discussed above,
the stopper 5520 can be inserted into the ink filling portion
5450 via the ink filling chamber opening 5451a. The ink
filling structure 5453 includes an inverted horseshoe-
shaped ink filling structure wall 5453a and ink filling struc-
ture tips 5454. The ink filling structure 5453 is provided
on an outer surface of the ink filling chamber wall 5451,
and the ink filling aperture 5452 protrudes through the
ink filling chamber wall 5451 to a location near the base
of the ink filling structure 5453. By virtue of this structure
ink can exit the ink filling aperture 5452 at a relatively low
position and enter the ink storage space at a relatively
high position. That is, the ink filling structure 5453 is con-
figured so that the ink cartridge 5001 can be filled with
ink to a level higher than the ink filling aperture 5452,
when the ink cartridge 5001 is in an upright position.
Thus, it is possible to more efficiently use the space of
the ink storage space of the frame body 5110.
[0621] FIG. 84 shows operation of the detector 5470.
FIG. 84(a) is a front view of the frame body 5110 filled
with ink, and FIG. 84(b) is a front view of the frame body
5110 emptied of ink. As shown FIG. 84(a), when the
frame body 5110 is filled with ink, the detector plate 5473c
of the detector 5470 is located within the ink detection
projection 5140 at a location between the light emitting
portion 6014a and the light receiving portion of the de-
tection device 6014 of the inkjet printer 6000. In this state,
the detector plate 5473c prevents light emitted by the
light emitting portion 6014a from reaching the light re-
ceiving portion. When this obstruction takes place, the
detection device 6014 determines that there is sufficient
ink in the frame body 5110 to conduct printing operations.
As shown in FIG. 84(b), when the frame body 5110 is
emptied of ink, the detector plate 5473c has moved out
of the location between the light emitting portion 6014a
and the light receiving portion of the detection device
6014. In this state, light emitted by the light emitting por-
tion 6014a reaches the light receiving portion, and the
detection device 6014 determines that there is not suffi-
cient ink in the frame body 5110 to conduct printing op-
erations.
[0622] The detector 5470 (and thus the detector plate
5473c) moves in response to changes in an amount of
ink in the frame body 5110. In particular, the detector
float 5471 is buoyant in ink. Accordingly, as the level of
ink rises, the detector float 5471 rises also. The detector
5470 is rotatably mounted to the frame body 5110, and
the detector plate 5473c is located on an opposite end
of the detector 5470 from the detector float 5471. Accord-
ingly, as the detector float 5471 rises with the level of ink,
the detector plate 5473c is rotated downwardly into the

location between the light emitting portion 6014a and the
light receiving portion of the detection device 6014. Like-
wise, as the detector float 5471 sinks with the level of
ink, the detector plate 5473c is rotated upwardly out of
the location between the light emitting portion 6014a and
the light receiving portion of the detection device 6014.
Thus, movement of the detector plate 5473c with the level
of ink in the frame body 5110 allows detection of the
presence, absence and/or amount of ink in the frame
body 5110, when the ink cartridge 5001 is installed in the
inkjet printer 6000.
[0623] FIG. 85 shows the ink detection projection 5140
of the frame body 5110. FIG. 85(a) is a front view of the
ink detection projection 5140, and FIGS. 85(b) and (c)
are cross sectional views of the ink detection projection
5140.
[0624] As shown in FIG. 85(a), the ink detection pro-
jection 5140 includes an ink detection recess 5141
bounded by an ink detection supply wall 5141 a and an
ink detection intake sidewall 5141b. Within the ink detec-
tion recess 5141, ink detection restricting wall 5142 is
provided. In proximity to the ink detection projection, a
detector area sidewall 5143a and a detector area parti-
tion 5143 are provided.
[0625] As can be seen in FIGS. 85(b) and (c), when
the ink cartridge 5001 is sufficiently full of ink, the detector
plate 5473c of the detector 5470 is positioned within the
ink detection recess 5141. The detector plate 5473c is
seated on the ink detection restricting wall 5142. These
structures ensure that, when the ink cartridge 5001 is
sufficiently full of ink, the detector plate 5473c is posi-
tioned such that the detector plate 5473c is positioned
between the light emitting portion 6014a and the light
receiving portion of the detection device 6014 of the inkjet
printer 6000.
[0626] FIG. 86 shows the detector 5470. FIG. 86(a) is
a side view of the detector 5470, and FIG. 86(b) is an
end view of the detector 5470. The various features of
the detector 5470, discussed above, are shown in FIG.
86. In particular, the detector 5470 includes the detector
float 5471, a detector mounting portion 5472 including
the detector mounting pin 5472a, and the detector arm
5473. The detector arm 5473 includes the float arm por-
tion 5473a adjacent to the detector float 5471, the detec-
tor plate 5473c at an end of the detector 5470 opposite
from the detector float 5471, and the plate arm portion
5473b extending between the float arm portion 5473a
and the detector plate 5473c. The detector arm 5473 is
further provided with detector ribs 5473d protruding from
lateral surfaces of the detector arm 5473 to improve the
structural stability of the detector arm 5473.
[0627] FIG. 86 further shows the detector plate pins
5473e1, 5473e2. The detector plate pins 5473e1,
5473e2 extend outwardly from each face of the detector
plate 5473c, and thus prevent the relatively large flat sur-
face of the detector plate 5473c from "sticking" to similarly
flat surfaces of the inner surface of the ink detection re-
cess 5141 due to the presence of ink between the flat
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surfaces. The pins 5473e1, 5473e2 thus prevent the po-
tential erroneous ink detection that could result if the de-
tector plate 5473c adheres to an inner surface of the ink
detection recess 5141 as the ink level in the ink cartridge
5001 declines. [0628] While this invention has been de-
scribed in conjunction with the exemplary embodiments
outlined above, various alternatives, modifications, var-
iations, improvements and/or substantial equivalents,
whether known or that are or may be presently unfore-
seen, may become apparent to those having at least or-
dinary skill in the art. Accordingly, the exemplary embod-
iments of the invention, as set forth above, are intended
to be illustrative, not limiting. Various changes may be
made without departing from the spirit and scope of the
invention. Therefore, the invention is intended to em-
brace all known or later developed alternatives, modifi-
cations, variations, improvements and/or substantial
equivalents.

Claims

1. An ink cartridge, comprising:

a cartridge case enclosing an ink chamber;
a path extending from the ink chamber to an
exterior of the ink cartridge;
a valve member (620) provided in the path, the
valve member having a first state in which com-
munication between the ink chamber and the
exterior of the ink cartridge along the path is per-
mitted and a second state in which communica-
tion between the ink chamber and the exterior
of the ink cartridge along the path is prevented;
and
an urging member (630;650) provided on an ink
chamber-side of the valve member in the path,
the urging member being capable of urging the
valve member along the path toward the exterior
of the cartridge;

wherein:

the urging member (630;650) is formed of a resin
or rubber material having elasticity; and
when the valve member is in the first state, the
urging member is compressed in a direction of
the path.

2. The ink cartridge according to claim 1, wherein an
entirety of the urging member is provided on the ink
chamber-side of the valve member on the path.

3. An ink cartridge, comprising:

a cartridge case enclosing an ink chamber;
a path extending from the ink chamber to an
exterior of the ink cartridge;

a valve member (620) provided in the path, the
valve member having a first state in which com-
munication between the ink chamber and the
exterior of the ink cartridge along the path is per-
mitted and a second state in which communica-
tion between the ink chamber and the exterior
of the ink cartridge along the path is prevented;
and
an urging member (630,650) provided on an ink
chamber-side of the valve member in the path,
the urging member being capable of urging the
valve member along the path toward the exterior
of the cartridge;

wherein:

the urging member is formed of a resin or rubber
material having elasticity; and
an entirety of the urging member is provided on
the ink chamber-side of the valve member on
the path.

4. The ink cartridge according to any of the preceding
claims, wherein the urging member comprises a first
urging member (650) and a second urging member
(630).

5. The ink cartridge according to the preceding claim,
wherein when the valve member (620) is in the sec-
ond state (closed state), either the second or the first
urging member (630,650) is compressed in the di-
rection of path.

6. The ink cartridge according to any of the preceding
claims 4 and 5, wherein when the valve member is
in the second state, only the second urging member
(630) is compressed in the direction of the path.

7. The ink cartridge according to any of the preceding
claims, further comprising a second urging member,
wherein the urging member and the second urging
member are aligned in a direction in which the valve
member is urged by the urging member.

8. The ink cartridge according to any of the preceding
claims, further comprising a second urging member
(630), wherein:

the urging member (650) has a first shape and
the second urging member (630) has a second
shape; and
the first shape and the second shape are sub-
stantially symmetrical about a plane situated be-
tween the urging member and the second urging
member, the plane being substantially perpen-
dicular to a direction in which the valve member
is urged by the urging member.
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9. The ink cartridge according to any of the preceding
claims 3 to 8, wherein when the valve member is in
the first state, the urging member is compressed in
a direction of the path.

10. The ink cartridge according to any of the preceding
claims, wherein the urging member has a hollow por-
tion, and when the valve member is in the first state,
the ink chamber and the exterior of the cartridge com-
municate through the hollow portion.

11. The ink cartridge according to any of the preceding
claims, wherein:

the urging member comprises an ink chamber-
side portion, an exterior-side portion and an in-
termediate portion provided between the ink
chamber-side portion and the exterior-side por-
tion; and
the ink chamber-side portion and the exterior-
side portion each has greater structural strength
than the intermediate portion.

12. The ink cartridge according to claim 10, wherein:

the hollow portion is bounded by a wall; and
a first thickness of the wall in the ink chamber-
side portion and a second thickness of the wall
in the exterior-side portion are each greater than
a third thickness of the wall in the intermediate
portion.

13. The ink cartridge according to claim 10, wherein:

the hollow portion is bounded by a wall;
a first section of the wall in the ink chamber-side
portion extends in a first direction substantially
parallel to a direction in which the valve member
is urged by the urging member;
a second section of the wall in the exterior-side
portion extends in the first direction; and
a third section of the wall in the intermediate por-
tion extends in a second direction different from
the first direction.

14. The ink cartridge according to claim 10, wherein:

the hollow portion has a width in a direction
transverse to a direction in which the valve mem-
ber is urged by the urging member; and
the width increases toward at least one of an ink
chamber-side and an exterior-side of the urging
member.

15. The ink cartridge according to any of the preceding
claims, wherein the resin or rubber material is com-
bustible.

16. The ink cartridge according to any of the preceding
claims, further comprising an insertion port for re-
ceiving a hollow ink extraction member of an inkjet
recording device when the ink cartridge is installed
in the inkjet recording device, wherein when the in-
sertion port receives the ink extraction member, the
valve member is moved from the second state to the
first state.

17. The ink cartridge according to claim 16, wherein:

the cartridge case comprises a hollow cylindrical
member;
the path extends through the hollow cylindrical
member;
at least a portion of each of the urging member
and the valve member is situated in the cylindri-
cal member;
the urging member is on an ink chamber-side of
the valve member in the cylindrical member; and
the valve member is on an ink chamber-side of
the insertion port in the cylindrical member.

18. The ink cartridge according to any of the preceding
claims, wherein when the valve member is in the first
state, the cartridge is adapted to at least one of ink
and air is permitted to pass between the ink chamber
and the exterior of the cartridge.

19. The ink cartridge according to any of the preceding
claims, wherein the urging member comprises an
ink flow path (940) extending from a bottom surface
of an urging member bottom portion (910) to a tip
end of an urging member top portion (920), wherein
the ink flow path (940) at the urging member top por-
tion (920) is formed in a substantially square shape.
[0256, 0257, Fig. 14]

20. The ink cartridge according to any of the preceding
claims 9 to 14, wherein the intermediate portion (930)
of the urging member (630) is bent when it is installed
in the valve member, whereas the second urging
member (650) is not bent.
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