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(57)  In aliquid supplying member for supplying lig-
uid from a liquid container to a liquid ejection head pro-
vided in a liquid ejection apparatus, a flexible base mem-
ber has a first face in which a plurality of first grooves

are arranged side by side in a first direction. A first flex-
ible plate member is joined to the first face of the base
member so as to seal the first grooves to form liquid sup-
plying channels.
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Description

BACKGROUND OF THE INVENTION

[0001] The invention relates to a liquid supplying
member for supplying liquid contained in a liquid car-
tridge to a liquid ejection apparatus for effecting record-
ing or printing operation. The invention also relates to a
method of manufacturing such a liquid supplying mem-
ber.

[0002] For instance, the liquid ejection apparatus,
such as an ink jet recording apparatus, subjects an ob-
ject to recording or printing by ejecting liquid to the ob-
ject while a liquid ejection head is reciprocally actuated.
Liquid to be ejected to the object (e.g., ink) is supplied
from a liquid container (e.g., a liquid cartridge) to a liquid
ejection head (e.g., a recording head).

[0003] In addition to the liquid ejection apparatus of
the type having both a liquid ejection head and a liquid
container mounted on a carriage that travels reciprocal-
ly, a liquid ejection apparatus of another type having only
a liquid ejection head mounted on a carriage is also
available as disclosed in Japanese Patent Publication
No. 2001-212974A, for example.

[0004] When the carriage is equipped with only the
liquid ejection head, the liquid ejection apparatus must
be provided with a liquid supplying member for supply-
ing liquid from the liquid container to the liquid ejection
head. A polyethylene tube has hitherto been used as
such a liquid supplying member.

[0005] However, when the polyethylene tube is used,
a plurality of polyethylene tubes must be used for sup-
plying a plurality of types of liquid to the liquid ejection
head. For this reason, difficulty is encountered in making
the liquid ejection apparatus compact. Further, efforts
are required to attach the polyethylene tubes to the lig-
uid ejection apparatus.

SUMMARY OF THE INVENTION

[0006] It is therefore an object of the invention to pro-
vide a liquid supplying member in which the liquid ejec-
tion apparatus body can be made compact and the at-
taching operation of the liquid supplying member can be
facilitated.

[0007] Itis also an object of the invention to provide
a method of manufacturing such a liquid supplying
member, and a liquid ejection apparatus incorporating
such a liquid supplying member.

[0008] In order to achieve the above objects, accord-
ing to the invention, there is provided a liquid supplying
member, for supplying liquid from a liquid container to a
liquid ejection head provided in a liquid ejection appa-
ratus, the liquid supplying member comprising:

a flexible base member, having a first face in which
a plurality of first grooves are arranged side by side
in a first direction; and
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a first flexible plate member, joined to the first face
of the base member so as to seal the first grooves
to form liquid supplying channels.

[0009] Preferably, each of the first grooves is formed
with a through hole extending to a second face of the
base member which is opposite to the first face.
[0010] With such a configuration, since a single liquid
supplying member enables supply of a plurality of types
of liquids, the liquid supplying member can be routed in
a compact manner within the liquid ejection apparatus.
Accordingly, the liquid ejection apparatus can be made
compact.

[0011] Preferably, the base member is comprised of
a thermoplastic elastomer. In this case, injection mold-
ing can be adopted to form the base member. Conse-
quently, the liquid supplying member can be manufac-
tured inexpensively, and alternatives of shape of the lig-
uid supplying member can be easily increased.

[0012] Here, it is preferable that: the thermoplastic
elastomer is comprised of polypropylene; and the first
plate member comprises a first layer which is joined to
the first face of the base member and comprised of at
least one of polypropylene and polyethylene. In this
case, the base member and the first plate member can
be welded together.

[0013] Itis further preferable that the first plate mem-
ber comprises a second layer comprised of metal. In this
case, even when another layer of the first plate member
has enabled permeation of liquid, the metal layer pre-
vents evaporation of the liquid. Further, even when an-
other layer of the elongated plate member has enabled
permeation of exterior air, the metal layer prevents in-
trusion of outside air into liquid.

[0014] It is further preferable that the first plate mem-
ber comprises a third layer comprised of polyamide and
a fourth layer comprised of polyethylene terephthalate,
between which the second layer is sandwiched. In this
case, not only the metal layer is protected, but also the
strength of the first plate member is enhanced.

[0015] The liquid supplying member may further com-
prise a second flexible plate member which is joined to
a part of the second face and comprised of a metal layer.
In this case, even when liquid has permeated through
the base member, the metal layer prevents evaporation
of liquid.

[0016] It is also preferable that: the liquid supplying
member comprises a first portion to be flexed and a sec-
ond portion not to be flexed; and the first portion has a
first thickness and the second portion has a second
thickness thicker than the first thickness. In this case,
the liquid supplying member can be readily flexed, while
the quantity of liquid permeating through the base mem-
ber in the thickness direction becomes smaller.

[0017] Preferably, a portion of the base member cor-
responding to at least the first portion has a cross sec-
tion curved in a direction that the liquid supplying mem-
ber is to be flexed. In this case, the liquid supplying
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member can be routed in the liquid ejection apparatus
more compactly.

[0018] Preferably, the second face of the base mem-
ber is formed with a plurality of second grooves ar-
ranged side by side in the first direction and sealed by
a second flexible plate member.

[0019] Here, it is preferable that each one of the first
grooves is communicated with associated one of the
second grooves.

[0020] It is also preferable that each of the second
grooves is formed with a through hole extending to the
first face.

[0021] In the above configurations, alternatives in a
direction in which the liquid supplying member is con-
nected to the outside can be increased.

[0022] The liquid supplying member may further com-
prise a connector having a higher rigidity than the base
member and communicating the first grooves and the
liquid ejection head. In this case, attachment of the liquid
supplying member is performed easily.

[0023] A cross-sectional area of each of the first
grooves may be partly changed. For example, the chan-
nel can be given a small cross-sectional area in only a
portion of the liquid supplying member which is to be
passed through a narrow area, thereby rendering the
cross-sectional area of the liquid supplying member
small.

[0024] Preferably, the base member is curved such
that both longitudinal ends are opposed to each other
in the vicinity of a longitudinal center portion thereof, in
an original state. In this case, injection molding can be
preferably adopted to form the base member.

[0025] According to the invention, there is also pro-
vided a method of manufacturing a liquid supplying
member for supplying liquid from a liquid container to a
liquid ejection head provided in a liquid ejection appa-
ratus, the method comprising steps of:

providing a mold for forming a base member having
a first face in which a plurality of first grooves are
arranged side by side in a first direction;

injecting molten thermoplastic elastomer into the
mold to form the base member having a flexibility;
and

joining a flexible plate member to the first face of
the base member so as to seal the first grooves to
form liquid supplying channels.

[0026] With such a configuration, the liquid supplying
member can be manufactured inexpensively.

[0027] Itis preferable that: the mold is configured such
that the base member is curved such that both longitu-
dinal ends are opposed to each other in the vicinity of a
longitudinal center portion thereof; and the thermoplas-
tic elastomer is injected from portions of the mold cor-
responding to the both longitudinal ends and the longi-
tudinal center portion.

[0028] In this case, even when the liquid supplying
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member is long, the base member can be formed
through injection molding.

[0029] According to the invention, there is also pro-
vided a liquid ejection apparatus in which the above lig-
uid supplying member is extended from the liquid con-
tainer to the liquid ejection head.

[0030] Preferably, the liquid supplying member is
flexed such that either one of the base member or the
first plate member having a higher elasticity than the oth-
er faces inwards.

[0031] Here, the bending direction is preferably a di-
rection in which any one having higher elasticity from
among the base member and the elongated plate mem-
ber becomes contracted. Such a configuration enables
an improvement in durability of the liquid supplying
member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The above objects and advantages of the
present invention will become more apparent by de-
scribing in detail preferred exemplary embodiments
thereof with reference to the accompanying drawings,
wherein:

Fig. 1 is a perspective view of an ink jet recording
apparatus;

Fig. 2 is a perspective view of the ink jet recording
apparatus in a disassembled state;

Fig. 3 is a section view of a liquid supplying member
according to a first embodiment of the invention;
Fig. 4 is an enlarged section view of an elongated
plate member of the liquid supplying member;

Fig. 5 is a perspective view of the liquid supplying
member;

Fig. 6 is an enlarged perspective view showing one
side of a base member of the liquid supplying mem-
ber;

Fig. 7 is an enlarged perspective view showing the
other side of a base member of the liquid supplying
member;

Fig. 8 is a perspective view of one side of a connec-
tor showing a state that the liquid supplying member
is connected;

Fig. 9 is a perspective view of the connector show-
ing a state that the liquid supplying member is dis-
connected,;

Fig. 10 is a perspective view of the other side of the
connector;

Fig. 11 is a section view of a liquid supplying mem-
ber according to a second embodiment of the inven-
tion;

Fig. 12 is a section view of a liquid supplying mem-
ber according to a third embodiment of the inven-
tion;

Fig. 13 is a section view of a liquid supplying mem-
ber according to a fourth embodiment of the inven-
tion;
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Figs. 14 and 15 are section views of a liquid supply-
ing member according to a fifth embodiment of the
invention;

Fig. 16 is a side view showing the liquid supplying
member of the fifth embodiment in a flexed state;
Fig. 17 is a perspective view of a liquid supplying
member according to a sixth embodiment of the in-
vention;

Fig. 18 is a section view taken along a line A-A of
Fig. 17;

Fig. 19 is a transverse section view of a liquid sup-
plying member according to a seventh embodiment
of the invention;

Fig. 20 is a perspective view of a liquid supplying
member according to an eighth embodiment of the
invention;

Fig. 21 is a side view of a liquid supplying member
according to an ninth embodiment of the invention;
and

Fig. 22 is a side view of a liquid supplying member
according to an tenth embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0033] Preferred embodiments of the invention will be
described below in detail with reference to the accom-
panying drawings.

[0034] As shownin Figs. 1 and 2, an ink jet recording
apparatus 10 is provided with: a carriage 42 which re-
ciprocally travels so as to straddle a recorded object; a
recording head 44 which is mounted on the carriage 42
and subjects the object to recording, writing, or printing
by ejecting a plurality of colors of ink to the object; a
plurality of cartridges 45 which contains different colors
of ink therein; and a liquid supplying member 100.
[0035] The carriage 42 is reciprocally moved along a
guide shaft 48 by an unillustrated motor. The cartridges
45 are fixed not to the carriage 42 but to the main body
of the ink jet recording apparatus 10. The liquid supply-
ing member 100 is made of plastic material (e.g., ther-
moplastic elastomer) and formed with a required
number of channels (a plurality of channels in the em-
bodiment) to supply a plurality of colors of ink held in the
respective cartridges 45 to the recording head 44 that
travels back and forth. The recording head 44 ejects ink
to the object 11 located below a travel path of the re-
cording head 44, to thus perform recording, writing, or
printing operation. The plurality of colors of ink held in
the cartridges 45 are supplied to one end 100a (see Fig.
5) of the liquid supplying member 100 by way of unillus-
trated stationary channels.

[0036] With such a configuration, itis possible to sup-
ply a plurality of colors of ink held in the plurality of car-
tridges 45 to the recording head 44 by attaching only
one liquid supplying member 100 to the ink jet recording
apparatus 10. Consequently, the ink jet recording appa-
ratus 10 can be made compact. Further, the efforts re-
quired to mount the liquid supplying member 100 be-
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come smaller.

[0037] Here, in a case where an elastomer primarily
made of SEPS (polystyrene-polyethylene-polypropyl-
ene-polystyrene) polymer is used as an elastic material
to be used for forming the liquid supplying member 100
is used, the liquid supplying member 100 becomes soft-
er than the polyethylene tube. In this case, the liquid
supplying member 100 can be folded largely, to thereby
render the ink jet recording apparatus 10 particularly
compact. Moreover, when the carriage 42 is driven, the
load exerted on a motor which drives the carriage 42
becomes smaller.

[0038] The ink jet recording apparatus 10 is an exam-
ple of the liquid ejection apparatus. Further, the record-
ing head 44 of the ink jet recording apparatus is an ex-
ample of a liquid ejection head of the liquid ejection ap-
paratus, and the cartridges 45 are examples of a liquid
container.

[0039] However, the invention is not limited to these
examples. Another example of the liquid ejection appa-
ratus corresponds to a color filter manufacturing appa-
ratus to be used for manufacturing a color filter of a lig-
uid-crystal display. In this case, a coloring material ejec-
tion head of the apparatus is an example of the liquid
ejection head. Another example of the liquid ejection ap-
paratus is an electrode formation apparatus for forming
electrodes, such as those of an organic EL display or
those of a FED (Field Emission Display). In this case,
an electrode material (a conductive paste) ejection head
of the apparatus is an example of the liquid ejection
head. Still another example of the liquid ejection appa-
ratus is a biochip manufacturing apparatus for manufac-
turing a biochip. In this case, a bio-organic substance
ejection head of the apparatus and a sample ejection
head serving as a precision pipette correspond to ex-
amples of the liquid ejection head. The liquid ejection
apparatus of the invention includes other industrial liquid
ejection apparatuses of industrial application.

[0040] The object 11 is a substance to be subjected
to recording, writing, or printing as a result of ejection of
liquid. For instance, the object includes recording paper,
a circuit board on which a circuit pattern such as elec-
trodes of a display are printed, a CD-ROM on which a
label is printed, and a preparation on which a DNA circuit
is to be printed.

[0041] As shown in Fig. 3, the liquid supplying mem-
ber 100 according to a first invention comprises a base
member 110 made of plastic material, and an elongated
plate member 120 joined to one face 110a of the base
member 110 by, e.g., adhesion or welding. While being
joined to the base member 110, the elongated plate
member 120 has flexibility.

[0042] The base member 110 is formed with a plurality
of elongated ridges 111 defining a plurality of individual
grooves 112 each having rectangular cross section and
arranged in a width direction of the base member 110.
Open side of the grooves 112 are covered with the elon-
gated plate member 112 to form a plurality of individual
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ink supplying channels.

[0043] Such a structure enables manufacture of the
liquid supplying member 100 by injecting plastic mate-
rial (e.g., a thermoplastic elastomer) into a mold, to
thereby mold the base member 110. In this case, the
base member 110 can be formed into a complicated ge-
ometry, and manufacturing costs can be reduced. In ad-
dition to the SEPS polymer, the plastic material consti-
tuting the liquid supplying member 100 preferably in-
cludes paraffin oil serving as a softening agent. Further,
the plastic material may contain polypropylene along
with or separately from the paraffin oil.

[0044] Among the ridges 111, ones provided at both
widthwise ends of the base member 110 are wider than
the remaining ridges 111. By such a configuration, the
quantity of ink solvent (e.g., water) permeating through
the base member 110 and the quantity of outside air
which permeates through the base member 110 and dis-
solves in ink can be reduced.

[0045] As shown in Fig. 4, the elongated plate mem-
ber 120 has a multilayer structure in which a welding
layer 121, a reinforcement layer 122, a metal layer 123,
and a protective layer 124 are laminated, in the order
given from the base member 110.

[0046] The welding layer 121 is for joining the elon-
gated plate member 120 to the base member 110 by
welding. In a case where the base member 110 includes
the polypropylene as well as the SEPS, the welding lay-
er 121 is formed from polyethylene or polypropylene.
[0047] The reinforcement layer 122 is for reinforcing
the elongated plate member 120. The reinforcement
layer 122 also serves to improve the heat resistance of
the elongated plate member 120. Specifically, the rein-
forcement layer 122 is formed from polyamide.

[0048] The metal layer 123 is formed of an aluminum
foil, for example. Providing the metal layer 123, the elon-
gated plate member 120 serves to prevent evaporation
of a solvent (water, for example) contained in ink. The
metal layer 123 also serves to prevent exterior air from
penetrating through the elongated plate member 120
and dissolving in the ink.

[0049] The protective layer 124 serves to protect the
metal layer 123 physically and thermally, and is formed
from, e.g., polyethylene terephthalate. The protective
layer 124 also serves to reinforce the elongated plate
member 120.

[0050] The liquid supplying member 100 can be
flexed in a direction orthogonal to the face 110a of the
base member 110 as shown in Fig. 8. Since the base
member 110 has elasticity higher than that of the elon-
gated plate member 120, it is preferable to bent the lig-
uid supplying member 100 such that the base member
110 faces inwards. In this case, the elongated plate
member 120 becomes less prone to being exfoliated
from the base member 110. Further, the elongated plate
member 120 becomes less susceptible to slitting.
[0051] In a non-flexed state, as shown in Fig. 5, both
ends 100a and 100b opposed to each other in the vicin-
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ity of the longitudinal center portion of the liquid supply-
ing member 100. The liquid supplying member 100 is
curved atan angle of 180° and at positions about a quar-
ter of an entire longitudinal length from the both ends
100a and 100b.

[0052] With such a configuration, when the base
member 110 is subjected to the injection molding, the
plastic material having flown through a single channel
can be caused to simultaneously inject into areas in the
mold corresponding to the both ends 100a, 100b, and
the center section of the base member 110. Accordingly,
even when the liquid supplying member 100 is long, the
base member 110 can be formed through injection mold-
ing.

[0053] As shown in Fig. 6, each of the grooves 112
formed in the face 110a extends up to a position before
one end 100a of the base member 110 and is connected
to a through hole 114 penetrating through to the other
side face 110b opposite the face 110a.

[0054] As shown in Fig. 7, the through holes 114 are
arranged so as to become staggered with respect to the
longitudinal direction of the base member 110 so that
the diameters of the through holes 114 can be made
larger than those achieved in a case where the through
holes 114 are arranged in parallel.

[0055] In the other end 110b of the liquid supplying
member 100 is configured so as to be identical with the
end 100a.

[0056] As shown in Fig. 8, the ink supplying member
100 is fastened to a connector 200 by a retainer 300.
The connector 200 is a member for readily connecting
the liquid supplying member 100 to the carriage 42 or
the recording head 44. The connector 200 and the re-
tainer 300 are formed from plastic material which is high-
erin rigidity than the liquid supplying member 100 at the
room temperature.

[0057] Asshownin Figs. 9 and 10, the connector 200
is provided with: a plurality of cartridge-side connecting
ports 210 respectively fitted with the through holes 114;
a plurality of head-side connecting ports 220 respective-
ly fitted with the carriage 42; and channels 230 respec-
tively communicating the cartridge-side connecting
ports 210 and the head-side connecting ports 220. The
retainer 300 clamps the liquid supply member 100 in
such a direction that the connecting ports 210 are forced
to be inserted into the through holes 114.

[0058] The connecting ports 210 are tubular members
provided so as to stand upright on the main body of the
connector 200 and are arranged along one longitudinal
end of the connector 200 in a staggered manner. The
arrangement of the connecting ports 210 corresponds
to the layout of the through holes 114.

[0059] The connecting ports 220 are tubular members
standing upright on the main body of the connector 200.
A predetermined number of the connecting ports 220
are provided at separated positions and are arranged in
parallel with a short side of the connector 200, thereby
constituting groups. In the embodiment, each group
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comprises a pair of connecting ports 220. Packings 222
are provided so as to surround the respective groups so
that the chance of leakage of ink from the connection
between the connecting ports 220 and the recording
head 44 can be prevented. Here, the packings 222 may
be omitted.

[0060] In the embodiment, the connecting ports 210
and 220 are provided on the same side of the main body
of the connector 200. However, they may be provided
on different sides of the main body.

[0061] Another preferred embodiments of the inven-
tion will be described below. Members substantially
identical with those described in the first embodiment
are designated by the same reference numerals, and
detailed explanation for those will be omitted.

[0062] Fig. 11 shows a liquid supplying member ac-
cording to a second embodiment of the invention. In this
embodiment, each of grooves 112 is configured so as
to have a semicircular cross section, so that more
smooth ink flows can be realized.

[0063] Fig. 12 shows a liquid supplying member ac-
cording to a third embodiment of the invention. In this
embodiment, ridges 111 and grooves 112 are provided
in both of faces 110a and 110b of a base member 110.
An elongated plate member 120 is joined to both the
faces 110a and 110b. Accordingly, the number of
grooves 112 per a unit area in the liquid supplying mem-
ber 100 can be increased.

[0064] Fig. 13 shows a liquid supplying member ac-
cording to a fourth embodiment of the invention. In this
embodiment, each of grooves 112 has a triangular cross
section. Ridges 111 and the grooves 112 are provided
in both faces 110a and 110b of a base member 110. An
elongated plate member 120 is caused to adhere to both
the face 110a and 110b. The grooves 112 formed in the
face 110a and the grooves 112 formed in the face 110b
are arranged in a staggered manner with respect to the
thickness direction of the base member 110. By such an
arrangement, the number of the grooves 112 per a unit
width in the liquid supplying member 100 can be in-
creased, while the thickness of the liquid supplying
member 100 can be reduced.

[0065] Fig. 14 shows a liquid supplying member ac-
cording to a fifth embodiment of the invention. In this
embodiment, at least a portion of a base member 110
to be flexed is curved such that a face in which grooves
112 are formed faces outward. It may be curved such
that the face in which the grooves 112 are formed faces
inward as shown in Fig. 15. With such a configuration,
at portions B where the ink supplying member 100 is
flexed shown in Fig. 16, the portions B can be flexed
more compactly.

[0066] Figs. 17 and 18 show a liquid supplying mem-
ber according to a sixth embodiment of the invention. In
this embodiment, ridges 111 and grooves 112 are pro-
vided in a face 110a of the liquid supplying member 100
within a range from one end 100a to an arbitrary inter-
mediate point, while the ridges 111 and the grooves 112
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are provided in an opposite face 110b within a range
from the intermediate point to the other end 100b. Spe-
cifically, the ends of the grooves 112 provided in the face
110a and the ends of the grooves 112 provided in the
face 110b are partly overlapped and communicated by
connection channels 116.

[0067] With such a structure, the through holes 114
provided at the end 100a can be oriented in a direction
different from that in which the through holes 114 formed
at the other end 100b are oriented.

[0068] Fig. 19 shows a liquid supplying member ac-
cording to a seventh embodiment of the invention. In this
embodiment, a cross-sectional area of each groove 112
changes at a certain intermediate point in the longitudi-
nal direction of a base member 110. In order to change
the cross-sectional area of the groove, the width of the
groove 112 is changed at the intermediate point. How-
ever, the depth of the groove 112 may be changed at
the intermediate point. A portion of the groove 112,
which must be caused to pass through a narrow area in
an ink jet recording apparatus 10, is given a small cross-
sectional area, thereby making the cross section of the
liquid supplying member 100 small. The other area of
the groove 112 is given a wider cross-sectional area. In
this case, a pressure loss in ink due to flow of ink through
the groove 112 can be reduced.

[0069] Injection molding enables inexpensive manu-
facture of the base member 110 of such a structure.
[0070] Fig. 20 shows a liquid supplying member ac-
cording to an eighth embodiment of the invention. In this
embodiment, a plurality of projections 118 for fixing pur-
pose are provided on side faces of a base member 110.
The projections 118 are for fixing the liquid supplying
member 100 within an ink jet recording apparatus 10.
Adopting the injection molding to form the base member
110, the positions and shape of the fixing projections 118
can be set arbitrarily in consideration of the shape and
position of an area where the base member 110 is to be
fixed.

[0071] Fig. 21 shows a liquid supplying member ac-
cording to a ninth embodiment of the invention. In this
embodiment, a portion of a base member 110 which is
not to be flexed is thicker than a portion of the base
member 110 which is to be flexed. With such a config-
uration, the solvent of ink becomes less prone to pass-
ing through the base member 110 and evaporating. Fur-
ther, the liquid supplying member 100 remains easily
foldable. In the modification, a face 110a in which
grooves 112 are formed is made flush, and irregularities
are formed in an opposite face 110b, thereby changing
the thickness of the base member 110.

[0072] Fig. 22 shows a liquid supplying member ac-
cording to a tenth embodiment of the invention. In this
embodiment, each of a face 110a and a face 110b are
provided with an elongated plate member 120 at a por-
tion of a base member 110 which is not to be flexed,
while only the face 110a is provided with the elongated
plate member 120 at a portion of the base member 110
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which is to be flexed.

[0073] With such a configuration, even if the solvent
of ink has permeated through the base member 110, the
solvent will be blocked by the elongated plate member
120, thereby rendering the ink less prone to evaporat-
ing. Since the elongated plate member 120 is joined to
only the face 110a in the portion where the liquid sup-
plying member 100 to be flexed, the flexibility of the lig-
uid supplying member 100 is not impaired.

[0074] Although the present invention has been
shown and described with reference to specific pre-
ferred embodiments, various changes and modifica-
tions will be apparent to those skilled in the art from the
teachings herein. Such changes and modifications as
are obvious are deemed to come within the spirit, scope
and contemplation of the invention as defined in the ap-
pended claims.

Claims

1. Aliquid supplying member, for supplying liquid from
a liquid container to a liquid ejection head provided
in a liquid ejection apparatus, the liquid supplying
member comprising:

a flexible base member, having a first face in
which a plurality of first grooves are arranged
side by side in a first direction; and

a first flexible plate member, joined to the first
face of the base member so as to seal the first
grooves to form liquid supplying channels.

2. The liquid supplying member as set forth in claim 1,
wherein each of the first grooves is formed with a
through hole extending to a second face of the base
member which is opposite to the first face.

3. The liquid supplying member as set forth in claim 1
or 2, wherein the base member is comprised of a
thermoplastic elastomer.

4. The liquid supplying member as set forth in claim 3,
wherein:

the thermoplastic elastomer is comprised of
polypropylene; and

the first plate member comprises a first layer
which is joined to the first face of the base mem-
ber and comprised of at least one of polypro-
pylene and polyethylene.

5. The liquid supplying member as set forth in any of
claims 1 to 4, wherein the first plate member com-
prises a second layer comprised of metal.

6. The liquid supplying member as set forth in claim 5,
wherein the first plate member comprises a third
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layer comprised of polyamide and a fourth layer
comprised of polyethylene terephthalate, between
which the second layer is sandwiched.

7. The liquid supplying member as set forth in any of
claims 2 to 6, further comprising a second flexible
plate member which is joined to a part of the second
face and comprised of a metal layer.

8. The liquid supplying member as set forth in any of
claims 1 to 7, wherein:

the liquid supplying member comprises a first
portion to be flexed and a second portion not to
be flexed; and

the first portion has a first thickness and the
second portion has a second thickness thicker
than the first thickness.

9. The liquid supplying member as set forth in any of
claims 1 to 8, wherein:

the liquid supplying member comprises a first
portion to be flexed and a second portion not to
be flexed; and

a portion of the base member corresponding to
at least the first portion has a cross section
curved in a direction that the liquid supplying
member is to be flexed.

10. The liquid supplying member as set forth in any of
claims 2 to 9, wherein:

the second face of the base member is formed
with a plurality of second grooves arranged side
by side in the first direction and sealed by a sec-
ond flexible plate member.

11. The liquid supplying member as set forth in claim
10, wherein each one of the first grooves is commu-
nicated with associated one of the second grooves.

12. The liquid supplying member as set forth in claim
10 or 11, wherein each of the second grooves is
formed with a through hole extending to the first
face.

13. The liquid supplying member as set forth in any of
claims 1 to 12, further comprising a connector hav-
ing a higher rigidity than the base member and com-
municating the first grooves and the liquid ejection
head.

14. The liquid supplying member as set forth in any of
claims 1 to 13, wherein a cross-sectional area of

each of the first grooves is partly changed.

15. The liquid supplying member as set forth in any of



16.

17.

18.

19.

13 EP 1 442 890 A1

claims 1 to 14, wherein the base member is curved
such that both longitudinal ends are opposed to
each other in the vicinity of a longitudinal center por-
tion thereof, in an original state.

A method of manufacturing a liquid supplying mem-
ber for supplying liquid from a liquid container to a
liquid ejection head provided in a liquid ejection ap-
paratus, the method comprising steps of:

providing a mold for forming a base member
having a first face in which a plurality of first
grooves are arranged side by side in a first di-
rection;

injecting molten thermoplastic elastomer into
the mold to form the base member having a
flexibility; and

joining a flexible plate member to the first face
of the base member so as to seal the first
grooves to form liquid supplying channels.

The manufacturing method as set forth in claim 16,
wherein:

the mold is configured such that the base mem-
ber is curved such that both longitudinal ends
are opposed to each other in the vicinity of a
longitudinal center portion thereof; and

the thermoplastic elastomer is injected from
portions of the mold corresponding to the both
longitudinal ends and the longitudinal center
portion.

A liquid ejection apparatus in which the liquid sup-
plying member as set forth in any of claims 1 to 15
is extended from the liquid container to the liquid
ejection head.

The liquid ejection apparatus as set forth in claim
18, wherein the liquid supplying member is flexed
such that either one of the base member or the first
plate member having a higher elasticity than the
other faces inwards.
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