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Description
TECHNICAL FIELD

[0001] The disclosed embodiment relates to a liquid
droplet discharge head and a liquid droplet discharge
apparatus.

BACKGROUND OF INVENTION

[0002] As a printing head, for example, a known liquid
droplet discharge head performs various types of printing
by discharging liquid onto a recording medium. Patent
Document 1 discloses an inkjet head including a planar
layered channel unit provided with a reservoir that guides
ink supplied from an ink supply port to an ink outlet.

CITATION LIST

PATENT LITERATURE

[0003] Patent Document 1: JP 2004-114404 A
SUMMARY
[0004] A liquid droplet discharge head of the present

disclosure includes a channel member and a reservoir.
The channel member includes a plurality of discharge
holes through which liquid droplets are discharged. The
reservoir is positioned above the channel member and
supplies liquid to the channel member. The reservoir
includes a reservoir body including a resin material.
The reservoir body includes a first groove portion, a
second groove portion, and a connector. The first groove
portion is positioned on a side opposite to the channel
member, and the liquid flows through the first groove
portion. The second groove portion is positioned on a
side of the channel member, and the liquid flows through
the second groove portion. The connector connects the
first groove portion and the second groove portion. At
least one of the first groove portion or the second groove
portion includes a bent portion that is bent and thus does
not overlap at least a part of the other in plan view.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005]

FIG. 1is a schematic side view of a printer according
to an embodiment.

FIG. 2 is a schematic plan view of the printer accord-
ing to the embodiment.

FIG. 3is an exploded perspective view illustrating an
overall configuration of a liquid droplet discharge
head according to the embodiment.

FIG. 4 is a perspective view illustrating an example of
the configuration of a reservoir according to the
embodiment.
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FIG. 5 is a top view illustrating an example of the
configuration of a reservoir body according to the
embodiment.

FIG. 6 is a bottom view illustrating an example of the
configuration of the reservoir body according to the
embodiment.

FIG. 7 is a diagram for describing a function of a
curved portion according to the embodiment.

FIG. 8 is a cross-sectional perspective view illustrat-
ing an example of the configuration of the reservoir
body, an upperlid, and a pressing member according
to the embodiment.

DESCRIPTION OF EMBODIMENTS

[0006] Hereinafter, embodiments for implementing a
liquid droplet discharge head and a liquid droplet dis-
charge apparatus according to the present disclosure
(hereinafter referred to as "embodiment") are elaborated
with reference to the accompanying drawings. Note that
the present disclosure is not limited by the embodiments.
The embodiments can be appropriately combined within
a range that does not cause inconsistencies in the pro-
cessing content. In the following embodiments, the same
portions are denoted by the same reference signs, and
redundant descriptions are omitted.

[0007] In the following embodiments, expressions
such as "equal", "orthogonal", "perpendicular”, and "par-
allel" may be used, but these expressions need not mean
exactly "equal”, "orthogonal", "perpendicular”, and "par-
allel". That is, each of the expressions mentioned above
allows for deviations in, for example, manufacturing ac-
curacy or installation accuracy.

[0008] Inthe drawings to be referenced below, to facil-
itate understanding, an orthogonal coordinate system
may be defined, in which the X-axis direction, Y-axis
direction, and Z-axis direction mutually orthogonal are
specified, and the Z-axis positive direction is set as the
vertically upward direction.

[0009] As a printing head, for example, a known liquid
dropletdischarge head performs various types of printing
by discharging liquid onto a recording medium. Patent
Document 1 discloses an inkjet head including a planar
layered channel unit provided with a reservoir that guides
ink supplied from an ink supply port to an ink outlet.
[0010] However, in the above-described related tech-
nique, when the reservoir made of a metal material is
changed to a resin material to simplify the manufacturing
process, the thickness of the resin positioned in a bottom
portion of the channel may become uneven, and thus
molding defects such as sink marks may occur. This may
reduce vyield in the manufacturing process of the reser-
Voir.

[0011] In view of the foregoing, a technique that can
solve the above problems and improve yield in the man-
ufacturing process of a reservoir is desired to be imple-
mented.
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Configuration of Printer

[0012] First, an outline of a printer 1, which is an ex-
ample of a liquid droplet discharge apparatus according
to an embodiment, will be described with reference to
FIGs. 1 and 2. FIG. 1 is a schematic side view of the
printer 1 according to the embodiment. FIG. 2 is a sche-
matic plan view of the printer 1 according to the embodi-
ment. The printer 1 according to the embodiment is, for
example, a color inkjet printer.

[0013] As illustrated in FIG. 1, the printer 1 includes a
paperfeedroller2, aguideroller 3, an applicator 4, a head
case 5, a plurality of transport rollers 6, a plurality of
frames 7, a plurality of liquid droplet discharge heads
8, a transport roller 9, a dryer 10, a transport roller 11, a
sensor unit 12, and a collection roller 13.

[0014] The printer 1 furtherincludes a controller 14 that
controls the paper feed roller 2, the guide roller 3, the
applicator 4, the head case 5, the plurality of transport
rollers 6, the plurality of frames 7, the plurality of liquid
dropletdischarge heads 8, the transportroller 9, the dryer
10, the transport roller 11, the sensor unit 12, and the
collection roller 13.

[0015] The printer 1 records images and characters on
printing paper P by causing liquid droplets to land on the
printing paper P. The printing paper P is an example of the
recording medium. The printing paper P is wound around
the paper feed roller 2 before use. The printer 1 transports
the printing paper P from the paper feed roller 2 to the
inside of the head case 5 via the guide roller 3 and the
applicator 4.

[0016] The applicator 4 uniformly applies a coating
agent to the printing paper P. Thus, since the printing
paper P can undergo surface treatment, the printing
quality of the printer 1 can be improved.

[0017] The head case 5 accommodates therein the
plurality of transport rollers 6, the plurality of frames 7,
and the plurality of liquid droplet discharge heads 8. The
inside of the head case 5 forms a space isolated from the
outside except for parts connected to the outside, such as
portions where the printing paper P enters and leaves.
[0018] Intheinternal space of the head case 5, at least
one of the controlling factors such as temperature, hu-
midity, and air pressure is controlled by the controller 14
as required. The transport roller 6 transports the printing
paper P to the vicinity of the liquid droplet discharge
heads 8 inside the head case 5.

[0019] The frame 7 is a rectangular flat plate and
positioned above and in close proximity to the printing
paper P transported by the transport roller 6. As illu-
strated in FIG. 2, the frame 7 is positioned such that
the longitudinal direction thereof is orthogonal to a trans-
port direction of the printing paper P. A plurality of (e.g.,
four) frames 7 is positioned inside the head case 5 along
the transport direction of the printing paper P.

[0020] Note thatin the following description, a direction
in which the printing paper P is transported is also re-
ferred to as a "sub-scanning direction," and a direction
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orthogonal to the sub-scanning direction and parallel to
the printing paper P is also referred to as a "main-scan-
ning direction".

[0021] A liquid, such as ink, is supplied from a liquid
tank (not illustrated) to the liquid droplet discharge head
8. That is, the ink is an example of the liquid. The liquid
droplet discharge head 8 discharges the liquid supplied
from the liquid tank as liquid droplets.

[0022] The controller 14 controls the liquid droplet dis-
charge head 8 based on data such as images and char-
acters to discharge liquid droplets toward the printing
paper P. A distance between the liquid droplet discharge
head 8 and the printing paper P is, for example, about 0.5
mm to 20 mm.

[0023] The liquid droplet discharge head 8 is fixed to
the frame 7. The liquid droplet discharge head 8 is fixed to
the frame 7 at both end portions in the longitudinal
direction, for example. The liquid droplet discharge head
8 is positioned such that the longitudinal direction thereof
is orthogonal to the transport direction of the printing
paper P.

[0024] That is, the printer 1 according to the embodi-
ment is a so-called line printer in which the liquid droplet
discharge head 8 is fixed inside the printer 1. Note that the
printer 1 according to the embodiment is not limited to a
line printer, and may be a so-called serial printer.
[0025] A serial printer is a printer that employs a meth-
od of alternately performing an operation of recording
while moving the liquid droplet discharge head 8 back
and forth, for example, in a direction intersecting the
transport direction of the printing paper P such as a
direction substantially orthogonal to the transport direc-
tion of the printing paper P, and an operation of transport-
ing the printing paper P.

[0026] Asillustrated in FIG. 2, a plurality of (e.g., five)
liquid droplet discharge heads 8 is fixed on one frame 7.
FIG. 2 illustrates an example in which three of the liquid
dropletdischarge heads 8 are positioned on the front side
and two of the liquid droplet discharge heads 8 are
positioned on the rear side in the transport direction of
the printing paper P. The liquid droplet discharge heads 8
are positioned such that the centers thereof do not over-
lap each other in the transport direction of the printing
paper P.

[0027] The plurality of liquid droplet discharge heads 8
positioned on one frame 7 constitutes a head group 8A.
Four head groups 8A are positioned along the transport
direction of the printing paper P. The same color ink is
supplied to the liquid droplet discharge heads 8 belong-
ing to the same head group 8A. Accordingly, the printer 1
can perform printing with inks of four colors by using the
four head groups 8A.

[0028] The colors of inks discharged from the head
groups 8A are, for example, magenta (M), yellow (Y),
cyan (C), and black (K). The controller 14 can printa color
image on the printing paper P by controlling the head
groups 8A to discharge inks of a plurality of colors onto
the printing paper P.
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[0029] Note that in order that the printing paper P
undergoes surface treatment, the liquid droplet dis-
charge head 8 may discharge a coating agent onto the
printing paper P.

[0030] The number of liquid droplet discharge heads 8
included in one head group 8A, and the number of head
groups 8A mounted on the printer 1 can be appropriately
changed depending on the printing object and printing
conditions. For example, when the printing color on the
printing paper P is a single color, and the printing range
can be covered by one liquid droplet discharge head 8,
the number of liquid droplet discharge heads 8 mounted
on the printer 1 may be one.

[0031] The printing paper P that has been subjected to
print processing inside the head case 5 is transported to
the outside of the head case 5 by the transport roller 9,
and passes through the inside of the dryer 10. The dryer
10 dries the printing paper P that has been subjected to
print processing. The printing paper P dried by the dryer
10 is transported by the transport roller 11 and collected
by the collection roller 13.

[0032] In the printer 1, drying the printing paper P with
the dryer 10 can reduce adhesion of the printing paper P
overlapping one another to be wound, and reduce rub-
bing of undried liquid at the collection roller 13.

[0033] The sensorunit 12 includes a position sensor, a
speed sensor, and a temperature sensor. Based on in-
formation from the sensor unit 12, the controller 14 can
determine the state of each unit of the printer 1 and
control each unit of the printer 1.

[0034] The printer 1 described above uses the printing
paper P as a printing target (i.e., recording medium).
However, the printing target in the printer 1 is not limited
to the printing paper P. For example, the printing target
may be a rolled cloth.

[0035] Instead of directly transporting the printing pa-
per P, the printer 1 may transport the printing paper P
placed on a transport belt. By using the transport belt, the
printer 1 can print on sheet paper, cut cloth, wood, or tile,
as a printing object.

[0036] The printer 1 may printa wiring pattern or the like
of an electronic device by discharging liquid droplets
containing electrically conductive particles from the liquid
droplet discharge head 8. The printer 1 may also dis-
charge a predetermined amount of liquid chemical agent
or liquid droplets containing the chemical agent from the
liquid droplet discharge head 8 toward a reaction contain-
er or the like to produce chemicals.

[0037] The printer 1 may also include a cleaning unit
that cleans the liquid droplet discharge head 8. The
cleaning unit cleans the liquid droplet discharge head 8
by performing, for example, wiping processing or capping
processing.

[0038] The wiping processing is processing for remov-
ing liquid adhering to the liquid droplet discharge head 8
by wiping a surface of a portion from which the liquid
droplets are discharged, for example, using a flexible
wiper.
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[0039] The capping processing is performed, for ex-
ample, as follows. First, a cap is placed to cover the
surface of the portion from which the liquid droplets are
discharged (this is called capping). This creates a sub-
stantially hermetically sealed space between the cap and
the surface of the portion from which the liquid droplets
are discharged.

[0040] Subsequently, the discharge of the liquid dro-
plets is repeated in the hermetically sealed space. As a
result, liquid having a viscosity higher than that in a
normal state, foreign matter, or the like clogging up dis-
charge holes (nozzles) for discharging the liquid droplets
can be removed.

Configuration of Liquid Droplet Discharge Head

[0041] Next, a configuration of the liquid droplet dis-
charge head 8 according to the embodiment will be
described with reference to FIG. 3. FIG. 3 is an exploded
perspective view illustrating an overall configuration of
the liquid droplet discharge head 8 according to the
embodiment.

[0042] As illustrated in FIG. 3, the liquid droplet dis-
charge head 8 includes a head body 20, a wiring portion
30, a head cover 40, and two heat dissipation plates 45.
The head body 20 includes a channel member 21, a
piezoelectric actuator substrate (not illustrated), a
branched channel member 23, and a reservoir 24.
[0043] In the following description, for convenience, a
direction in which the head body 20 is provided in the
liquid droplet discharge head 8 may be referred to as
"lower", and a direction in which the head cover 40 is
provided relative to the head body 20 may be referred to
as "upper".

[0044] The channel member 21 of the head body 20
has a substantially flat plate shape, and includes a first
surface which is one main surface positioned on the
branched channel member 23 side (Z-axis positive direc-
tion side in FIG. 3), and a second surface positioned on
the opposite side (Z-axis negative direction side in FIG. 3)
to the first surface. The first surface includes an opening
(not illustrated), and liquid is supplied from the reservoir
24 to the inside of the channel member 21 through the
opening. Two openings through which the liquid is sup-
plied are disposed at each of both end portions of the
channel member 21 in the longitudinal direction. The two
openings at each end portion are arranged side by side
along the lateral direction.

[0045] A plurality of discharge holes (not illustrated)
through which the liquid droplets are discharged onto the
printing paper P is positioned in the second surface. The
channel member 21 includes therein a channel through
which the liquid flows from the first surface to the second
surface.

[0046] The channel member 21 includes the piezo-
electric actuator substrate, and the piezoelectric actuator
substrate is positioned on the first surface of the channel
member 21. The piezoelectric actuator substrate in-
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cludes a plurality of displacement elements (not illu-
strated). The piezoelectric actuator substrate is electri-
cally connected to a flexible substrate 31 of the wiring
portion 30.

[0047] The branched channel member 23, which is a
connection channel member, is positioned on the chan-
nel member 21. The branched channel member 23 in-
cludes therein a branched channel (notillustrated) which
is a connection channel connected to the channel of the
channel member 21.

[0048] Note that the branched channel member 23
may be a member having a box shape elongated in
the main-scanning direction (Y-axis direction) and having
an open upper surface. The branched channel member
23 has a box shape, and thus the rigidity of the branched
channel member 23 can be increased in comparison with
a case where the branched channel member 23 has a flat
plate shape. As a result, the amount of deflection of a
nozzle surface of the channel member 21 bonded to the
branched channel member 23 can be reduced.

[0049] The reservoir 24 is positioned on the branched
channel member 23. The reservoir 24 is provided with
openings 24a at both end portions in the main-scanning
direction (Y-axis direction in FIG. 3). The reservoir 24
includes therein a channel, and liquid is supplied from the
outside through the opening 24a. The reservoir 24 sup-
plies liquid to the channel member 21. The reservoir 24
also stores the liquid to be supplied to the channel mem-
ber 21. The configuration of the reservoir 24 will be
described in detail later.

[0050] The reservoir 24 may further include a heater
substrate (not illustrated) and a heat generating resistor
(notillustrated). The heater substrate brings the tempera-
ture of the liquid flowing through the head body 20 closer
to a predetermined temperature. A hole 24b for accom-
modating a fixing member (not illustrated) such as a
screw or a bolt is formed in a side surface of the reservoir
24 facing the heat dissipation plate 45.

[0051] The wiring portion 30 includes the flexible sub-
strate 31, a wiring board 32, a plurality of driver ICs 33,
and a pressing member 34. The flexible substrate 31 is a
flexible wiring board, and transmits, to the head body 20,
a predetermined signal transmitted from the outside.
Note that as illustrated in FIG. 3, the liquid droplet dis-
charge head 8 according to the embodiment includes two
flexible substrates 31.

[0052] One end portion of the flexible substrate 31 is
electrically connected to the piezoelectric actuator sub-
strate of the channel member 21 in the head body 20. The
other end portion of the flexible substrate 31 is drawn out
above the reservoir 24 and electrically connected to the
wiring board 32. As a result, the piezoelectric actuator
substrate of the channel member 21 in the head body 20
can be electrically connected to the outside.

[0053] The wiring board 32 is positioned above the
head body 20. The wiring board 32 distributes signals
to the plurality of driver ICs 33.

[0054] The plurality of driver ICs 33 is positioned on
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one main surface of the flexible substrate 31. As illu-
strated in FIG. 3, in the liquid droplet discharge head 8
according to the embodiment, two driver ICs 33 are
provided on one flexible substrate 31. Note that the
number of driver ICs 33 provided on one flexible sub-
strate 31 is not limited to two.

[0055] The driver IC 33 drives each displacement ele-
ment in the piezoelectric actuator substrate of the head
body 20 based on a driving signal transmitted from the
controller 14 (see FIG. 1). In this way, the driver IC 33
drives the liquid droplet discharge head 8.

[0056] The pressingmember 34 is, forexample, aplate
spring having a substantially U shape in cross-sectional
view. The pressing member 34 is positioned between the
two flexible substrates 31, and presses the driver ICs 33
on the flexible substrates 31 toward the heat dissipation
plates 45. As aresult, the driver IC 33 is broughtinto close
contact with the heat dissipation plate 45, allowing heat
generated when the driver IC 33 is driven to be efficiently
dissipated to the heat dissipation plate 45.

[0057] Note thatthe pressing force need not be directly
generated by the pressing member 34. For example, a
force generated by another member may press the driver
IC 33 via the pressing member 34.

[0058] The head cover40 is mounted to the head body
20, and is disposed to cover the wiring portion 30 posi-
tioned on the head body 20 such as the flexible sub-
strates 31, the wiring board 32, and the pressing member
34. As a result, the head cover 40 can seal the wiring
portion 30. The head cover 40 is made of, for example,
resin or metal.

[0059] The head cover 40 has a box shape elongated
in the main-scanning direction, and includes a first open-
ing 40a and a second opening 40b on two side surfaces
facing each other along the sub-scanning direction (X-
axis direction in FIG. 3). In the example of FIG. 3, the first
opening40ais provided on the side surface positioned on
the X-axis positive direction side, and the second open-
ing 40b is provided on the side surface positioned on the
X-axis negative direction side. The head cover 40 also
includes a third opening 40c on a lower surface thereof,
and a fourth opening 40d on an upper surface thereof.

[0060] Thetwo heatdissipation plates 45 are mounted
to the head cover 40. One of the two heat dissipation
plates 45 is disposed to close the first opening 40a, and
the other is disposed to close the second opening 40b.
[0061] The heat dissipation plate 45 is a plate-like
member elongated in the longitudinal direction of the
liquid droplet discharge head 8, and is made of metal
or an alloy with high heat dissipation properties, for ex-
ample. The heat dissipation plate 45 is provided in con-
tact with the driver ICs 33 to dissipate heat generated in
the driver ICs 33.

[0062] Each of the two heat dissipation plates 45 in-
cludes a plurality of through holes 46 thataccommodates
fixing members. The head cover 40 includes a plurality of
through holes 41 that accommodates the fixing mem-
bers.
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[0063] Each of the two heat dissipation plates 45 is
fixed to the head cover 40 with the fixing members. The
head cover 40 with the heat dissipation plate 45 mounted
thereon has a box shape in which the first opening 40a
and the second opening 40b are closed, and the third
opening 40c and the fourth opening 40d are open.
[0064] The third opening 40c is positioned to face the
reservoir 24. The flexible substrates 31 and the pressing
member 34 are inserted into the third opening 40c.
[0065] The fourth opening 40d is provided to allow a
connector (not illustrated) provided on the wiring board
32 to be inserted therein. When a region between the
connector and the fourth opening 40d is sealed with resin
or the like, liquid, dust, or the like is less likely to enter the
head cover 40.

[0066] The head cover 40 may also include a thermal
insulating portion (not illustrated) between the heat dis-
sipation plates 45 and the head body 20. By providing the
thermal insulating portion in the head cover 40, heat
generated by the driver ICs 33 is less likely to be trans-
ferred to the head body 20 via the heat dissipation plates
45.

[0067] Note that FIG. 3 illustrates an example of the
configuration of the liquid droplet discharge head 8, and
the liquid droplet discharge head 8 may further include
members other than those illustrated in FIG. 3.

Configuration of Reservoir

[0068] Next, the configuration of the reservoir 24 ac-
cording to the embodiment will be described in detail with
reference to FIGs. 4 to 8. FIG. 4 is a perspective view
illustrating an example of the configuration of the reser-
voir 24 according to the embodiment.

[0069] As illustrated in FIG. 4, the reservoir 24 is a
member having a box shape elongated in the main-
scanning direction (Y-axis direction). An ink supply tube
24ctowhichinkis supplied from the outside is positioned
on an upper surface (surface on the Z-axis positive
direction side) of the reservoir 24. The ink supply tube
24c is connected to the opening 24a illustrated in FIG. 3,
and a pair of the ink supply tubes 24c is provided at both
end portions of the reservoir 24 in the main-scanning
direction.

[0070] An ink outlet 24d for guiding the ink flowing
through the reservoir 24 to the branched channel mem-
ber 23 (see FIG. 3) is positioned on a lower surface
(surface on the Z-axis negative direction side) of the
reservoir 24. A pair of the ink outlets 24d is provided at
both end portions of the reservoir 24 in the main-scanning
direction.

[0071] The reservoir 24 also includes a reservoir body
101, an upper lid 102, and a lower lid 103. The reservoir
body 101 includes a resin material. The reservoir body
101 is, for example, formed as one unit. The reservoir
body 101 is formed by, for example, an injection molding
method.

[0072] The upper lid 102 is positioned to cover a first
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surface 101a (see FIG. 5) of the reservoir body 101. The
first surface 101a is a surface of the reservoir body 101
which is positioned on a side opposite to the channel
member 21 (i.e., the Z-axis positive direction side) (see
FIG. 3). The upper lid 102 includes, for example, the
above-described pair of ink supply tubes 24c, and is
made of resin, for example.

[0073] Thelowerlid 103 is positioned to covera second
surface 101b (see FIG. 6) of the reservoir body 101. The
second surface 101b is a surface of the reservoir body
101 which is positioned on the channel member 21 side
(i.e., the Z-axis negative direction side). The lower lid 103
includes, for example, the above-described pair of ink
outlets 24d, and is made of resin, for example.

[0074] FIG.5isatop viewillustrating an example of the
configuration of the reservoir body 101 according to the
embodiment. As illustrated in FIG. 5, a pair of first groove
portions 110 is positioned in the first surface 101a of the
reservoir body 101, thatis, on a side of the reservoir body
101 opposite to the channel member 21 (see FIG. 3). The
first groove portion 110 has a groove shape, and serves
as afirstchannel 104 (see FIG. 8) through which ink flows
when the upper lid 102 (see FIG. 4) covers the first
surface 101a.

[0075] The first groove portion 110 includes a curved
portion 111, a tapered portion 112, and a widened portion
113 in this order from the upstream side (the ink supply
tube 24c (see FIG. 4) side). The curved portion 111 is an
example of the bent portion.

[0076] Thecurved portion 111is anarrow portion thatis
connected to the ink supply tube 24c and extends from a
connector 111a with the ink supply tube 24c toward a
center portion of the reservoir body 101 in the longitudinal
direction (Y-axis direction). The curved portion 111 is
curved with respect to the longitudinal direction.

[0077] The tapered portion 112 is a portion that is
connected to the downstream side of the curved portion
111 and has a width gradually increasing toward the
center portion in the longitudinal direction. The widened
portion 113 is a portion that is connected to the down-
stream side of the tapered portion 112, has a substantially
uniform width, and is wider than the curved portion 111.
[0078] In the first groove portion 110 which becomes
the first channel 104 by being covered with the upper lid
102, the ink supplied from the ink supply tube 24c flows
toward the center portion of the reservoir body 101 in the
longitudinal direction as a flow L1.

[0079] Then, the ink having reached the center portion
from both end portions of the reservoir 24 in the first
channel 104 flows through a connector 130 formed in
the center portion of the reservoir body 101, and flows
into a second channel 105 (see FIG. 8) provided on the
second surface 101b (see FIG. 6) side of the reservoir 24.
[0080] The connector 130 is provided to penetrate
between the first channel 104 (first groove portion 110)
and the second channel 105 (second groove portion 120)
in the vertical direction (Z-axis direction). The connector
130 is a channel connecting the first groove portion 110
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and the second groove portion 120 with a fluid flowing
through the channel.

[0081] FIG.6isabottom view illustrating an example of
the configuration of the reservoir body 101 according to
the embodiment. As illustrated in FIG. 6, the second
groove portion 120 is positioned in the second surface
101b of the reservoir body 101, that is, on the channel
member 21 (see FIG. 3) side of the reservoir body 101.
The second groove portion 120 has a groove shape, and
serves as the second channel 105 (see FIG. 8) through
which ink flows when the lower lid 103 (see FIG. 4) covers
the second surface 101b.

[0082] The second groove portion 120 has a substan-
tially uniform width from the upstream side connected to
the connector 130 to a connector 120a on the down-
stream side connected to the ink outlet 24d (see FIG. 4),
and extends substantially parallel to the longitudinal di-
rection (Y-axis direction).

[0083] In the second groove portion 120 which be-
comes the second channel 105 by being covered with
the lower lid 103, the ink supplied from the connector 130
flows toward both end portions of the reservoir body 101
in the longitudinal direction as flows L2. Then, the ink
having reached the connector 120a is guided from the
reservoir 24 to the branched channel member 23 (see
FIG. 3) via the ink outlet 24d.

[0084] The inkis supplied through the ink outlet 24d to
the branched channel member 23 at both end portions in
the longitudinal direction. The ink introduced into the
branched channel member 23 is split into two in the
lateral direction by branched channels in the branched
channel member 23 at both end portions in the long-
itudinal direction, and is supplied to the four openings in
the channel member 21.

[0085] Note thatthe branched channelin the branched
channel member 23 only needs to be a connection
channel connecting the reservoir 24 and the channel
member 21, and need not be branched in the middle.
The ink outlet 24d and the opening of the channel mem-
ber 21 may be directly connected to each other without
providing the branched channel member 23.

[0086] As described above, in the reservoir 24 accord-
ing to the embodiment, one ink supply tube 24c is posi-
tioned at each of both end portions in the longitudinal
direction. The reservoir 24 has a structure in which ink
can be supplied into the reservoir 24 from both the two ink
supply tubes 24c.

[0087] With this structure, by supplying ink from only
one ink supply tube 24c at first, air remaining inside or a
liquid different from the ink to be supplied, which has been
already contained, can be easily removed from the other
ink supply tube 24c. The ink used for actual printing may
be supplied from only one ink supply tube 24c or from two
ink supply tubes 24c.

[0088] Also during printing, ink may be supplied from
one ink supply tube 24c, and ink in the reservoir 24 (first
channel 104) may be collected to the outside using the
other ink supply tube 24c. The collected liquid may be
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supplied from the one ink supply tube 24c again through a
filter (not illustrated), for example. That is, in the liquid
droplet discharge head 8 according to the embodiment,
ink may be circulated.

[0089] The reservoir 24 according to the embodiment
has a structure in which the ink supplied from a pair of first
channels 104 once merges at the connector 130 and
branches into the pair of second channels 105 again from
the connector 130.

[0090] With this structure, when the ink is guided from
the pair of ink outlets 24d positioned at both ends to the
branched channel member 23, the ink can be guided
uniformly in both the ink outlets 24d.

[0091] Inthe embodiment, as described above, atleast
one of the first groove portion 110 or the second groove
portion 120 has a bent portion (e.g., the curved portion
111) that is bent so as not to overlap at least a part of the
other in plan view.

[0092] Forexample, in the present disclosure, the first
groove portion 110 has the curved portion 111 that is
curved so as not to overlap at least a part of the second
groove portion 120 in plan view. Note that the first groove
portion 110 and the second groove portion 120 may not
overlap each other at all in plan view.

[0093] The curved portion 111 may be provided in both
thefirstgroove portion 110 and the second groove portion
120, but is preferably provided in one of the groove
portions because a channel having a linear shape is
basically desirable. Note that in the present disclosure,
the term "plan view" refers to a viewpoint when viewed
from a direction perpendicular to the first surface 101a or
the second surface 101b.

[0094] FIG. 7 is adiagram for describing the function of
the curved portion 111 according to the embodiment, and
is a cross-sectional perspective view corresponding to
the cross-section taken along the line A-A in FIG. 5.
[0095] As illustrated in FIG. 7, in the embodiment, the
first groove portion 110 formed in the first surface 101a of
the reservoirbody 101 includes the curved portion 111, so
that a recessed portion 115 can be formed at a position
overlapping the second groove portion 120 in plan view in
the first surface 101a.

[0096] As aresult, a thickness T of a bottom portion of
the second groove portion 120 can be set to a desired
value by controlling the depth of the recessed portion 115.
Therefore, in the embodiment, the thickness of the bot-
tom portion of the first groove portion 110, and the thick-
ness T of the bottom portion of the second groove portion
120 can become substantially equal to each other.
[0097] Asaresult, according to the embodiment, when
the reservoir body 101 including a resin material is
molded, occurrence of molding defects such as sink
marks can be reduced, and thus yield in the manufactur-
ing process of the reservoir 24 can be improved.
[0098] Note that in the embodiment, in a portion of the
second groove portion 120 overlapping the tapered por-
tion 112 in plan view, the thickness of the bottom portion
can become substantially equal to that of the other por-
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tions by thinning the side surface of the reservoir body
101.

[0099] In the embodiment, in a portion of the second
groove portion 120 overlapping the widened portion 113
in plan view, the thickness of the bottom portion can
become substantially equal to that of the other portions
by increasing the groove depth of the widened portion
113 for thinning thereof.

[0100] The second channel 105 may have a structure
symmetrical in the lateral direction and be shortin orderto
supply ink to the channel member 21 in a stable state.
That is, the second channel 105 may be disposed in a
straight-line shape at the center portion in the lateral
direction. In order to form the second channel 105 in
such a shape, the curved portion 111 may be provided
in the first groove portion 110 which becomes the first
channel 104, instead of being provided in the second
groove portion 120 which becomes the second channel
105.

[0101] The connector 130 may be disposed in a center
portion of the reservoir body 101 in the longitudinal
direction and a center portion of the reservoir body 101
in the lateral direction. The second channel 105 may
extend from the connector 130 toward both end portions.
[0102] With this configuration, the second channel 105
can supply ink uniformly to the openings at both end
portions of the channel member 21 in the longitudinal
direction in a stable state. The second channel 105 may
have a structure symmetrical in the longitudinal direction
and the lateral direction so that the ink can be supplied
more uniformly and stably.

[0103] Inthe embodiment, the reservoir body 101 may
have afitting portion that is positioned in the vicinity of the
curved portion 111 and is used to position another mem-
ber. As such a fitting portion, for example, a protruding
portion 114 may be provided, or a recessed portion may
be provided. When the protruding portion 114 is provided,
the shape of the object to be fitted does not need to be
complicated. For example, a flat plate-shaped member
having a hole or the like formed therein can be fitted to the
protruding portion 114.

[0104] FIG. 8 is a cross-sectional perspective view
illustrating an example of the configuration of the reser-
voir body 101, the upper lid 102, and the pressing mem-
ber 34 according to the embodiment. Asillustrated in FIG.
8, in the embodiment, the reservoir body 101 has the
protruding portion 114, and thus can facilitate positioning
of othermembers adjacent to the first surface 101awhere
the protruding portion 114 is positioned.

[0105] For example, in the example of FIG. 8, through
holes are formed in the upper lid 102 that is in direct
contact with the first surface 101a of the reservoir body
101 and in the pressing member 34 that is in contact with
an upper surface of the upper lid 102. With this config-
uration, the upper lid 102 and the pressing member 34
can be easily positioned by inserting the protruding por-
tion 114 into the through holes.

[0106] Thus, according to the embodiment, the man-
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ufacturing cost of the liquid droplet discharge head 8 can
be reduced.

[0107] In the embodiment, as illustrated in FIG. 5, the
protruding portion 114 may be positioned at a center
portion of the reservoir body 101 in the lateral direction
(X-axis direction). This improves the positioning stability
of other members positioned by the protruding portion
114.

[0108] Note that in the present disclosure, the expres-
sion "positioned ata center portion in the lateral direction”
means that the center of the protruding portion 114 is
located within the central one-third region, further within
the central one-fifth region of the reservoir body 101 in the
lateral direction, and particularly at substantially the cen-
ter.

[0109] Inthe embodiment, the first groove portion 110
may include one curved portion 111 at each of both end
portions in the longitudinal direction (Y-axis direction).
This improves the molding accuracy of the periphery of
the second groove portion 120 at both end portions of the
reservoir body 101.

[0110] The protruding portion 114 may be positioned in
the vicinity of each of the two curved portions 111, and a
line connecting the two protruding portions 114 may be
parallel to the longitudinal direction. This can further
improve the positioning stability of other members posi-
tioned by the protruding portion 114.

[0111] The position of the protruding portion 114 may
be in a range where the curved portion 111 is present in
the longitudinal direction of the channel member 21. The
distance between the protruding portion 114 and the
curved portion 111 in the lateral direction of the channel
member 21 may be one-half orless, or may be one-fourth
or less, of the distance in the lateral direction of the
channel member 21.

[0112] In the embodiment, as described above, the
upper lid 102 may be positioned by the protruding portion
114 provided on the reservoir body 101. The pressing
member 34 may be positioned by the protruding portion
114. This can increase the positioning accuracy of the
upper lid 102 and the pressing member 34.

[0113] Inthe above-described positioning, the upperlid
102 and the pressing member 34 may be positioned with
respect to the same protruding portion 114. This im-
proves the positional accuracy between the upper lid
102 and the pressing member 34, and thus can minimize
the cumulative tolerance of the plurality of members
assembled on the reservoir body 101.

[0114] In the embodiment, as illustrated in FIG. 5, the
filter member 140 may be positioned to cover an opening
portion of the connector 130 in the widened portion 113 of
the first groove portion 110. As a result, all the ink flowing
inside the reservoir 24 can be filtered by a single filter
member 140.

[0115] Thefiltermember 140 may be disposed to cover
the opening of the connector 130 on the first channel 104
side from the first channel 104 side. The filter member
140 disposed in this manner is less likely to be separated
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from the opening portion of the connector 130.

[0116] In the embodiment, the filter member 140 is
disposed in the widened portion 113 formed deeper than
other portions for thinning the bottom portion, so that the
space inside the reservoir 24 can be effectively utilized.
[0117] Although the embodiments of the present dis-
closure have been described above, the present disclo-
sure is not limited to the embodiments described above,
and various changes can be made without departing from
the spirit of the present disclosure.

[0118] For example, the above embodiment illustrates
an example in which the curved portion 111 is provided in
the first groove portion 110 positioned in the first surface
101a of the reservoir body 101. However, the present
disclosure is notlimited to such an example, and a curved
portion may be provided in the second groove portion 120
positioned in the second surface 101b, or may be pro-
vided in both the first groove portion 110 and the second
groove portion 120.

[0119] This also allows the thickness of the bottom
portion of the first groove portion 110 and the second
groove portion 120 to be set to a desired value, thereby
improving yield in the manufacturing process of the re-
servoir 24.

[0120] In the above embodiment, as long as the first
groove portion 110 and the second groove portion 120 do
not overlap in plan view, the bent portion need not be
provided in both the first groove portion 110 and the
second groove portion 120.

[0121] This also allows the thickness of the bottom
portion of the first groove portion 110 and the second
groove portion 120 to be set to a desired value, thereby
improving yield in the manufacturing process of the re-
servoir 24.

[0122] In the present disclosure, when the second
groove portion 120 of the second surface 101b is pro-
vided with a curved portion, a protruding portion may be
provided in the vicinity of the curved portion. This can
facilitate positioning of other members (e.g., lower lid
103) adjacent to the second surface 101b of the reservoir
body 101.

[0123] Inthe embodiment, a mode has been described
in which ink is supplied to the reservoir 24 from the
outside during printing, and a mode has been described
in which ink is supplied to the reservoir 24 from the
outside and also the ink is collected from the reservoir
24 tothe outside during printing. In the latter mode, the ink
may be supplied to the channel member 21 from the
reservoir 24, and also the ink may be collected in the
reservoir 24 from the channel member 21.

[0124] Inthe channel member 21, ink may be supplied
to and collected from the channel facing the nozzle (dis-
charge hole) so that the ink is less likely to remain in the
nozzle and the periphery thereof. In such a mode, on the
whole, the ink is supplied to the liquid droplet discharge
head 8 from the outside, the ink is partly discharged, and
the ink not having been discharged is collected to the
outside.
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[0125] Theink collected to the outside may be supplied
to the liquid droplet discharge head 8 again. That is, the
ink may be circulated. The controller 14 may control the
supply and collection of ink to and from the liquid droplet
discharge head 8 or the circulation of the ink.

[0126] Additional effects and other aspects can be
easily derived by one skilled in the art. For this reason,
broader aspects of the present disclosure are not limited
to the specific details and representative embodiments
illustrated and described above. Accordingly, various
changes can be made without departing from the spirit
or scope of the general inventive concepts defined by the
appended claims and their equivalents.

[0127] Note that the present technique can also have
the following configurations.

(1) A liquid droplet discharge head including:

a channel member including a plurality of dis-
charge holes through which liquid droplets are
discharged; and

a reservoir positioned above the channel mem-
ber and configured to supply liquid to the chan-
nel member, in which

the reservoir includes a reservoir body including
a resin material,

the reservoir body includes a first groove portion
that is positioned on a side opposite to the
channel member and through which the liquid
flows, a second groove portion that is positioned
on a side of the channel member and through
which the liquid flows, and a connector connect-
ing the first groove portion and the second
groove portion, and

at least one of the first groove portion or the
second groove portion includes a bent portion
that is bent and thus does not overlap at least a
part of the other in plan view.

(2) The liquid droplet discharge head according to (1)
above, in which

the first groove portion includes the bent portion.
(3) The liquid droplet discharge head according to (2)
above, in which

the first groove portion includes the one bent portion
ateach of both end portions in a longitudinal direction
in which the second groove portion extends.

(4) The liquid droplet discharge head according to
any one of (1) to (3) above, in which

the reservoir body includes a fitting portion posi-
tioned in a vicinity of the bent portion to position
another member.

(5) The liquid droplet discharge head according to (4)
above, in which

the reservoir body has a longitudinal direction in
which the second groove portion extends and a
lateral direction perpendicular to the longitudinal
direction in plan view, and the fitting portion is posi-
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tioned at a center portion of the reservoir body in the
lateral direction.
(6) The liquid droplet discharge head according to (5)
above, in which

the first groove portion includes the one bent
portion at each of both end portions in the long-
itudinal direction,

the fitting portion is positioned in a vicinity of the
one bent portion located at each of both end
portions in the longitudinal direction, and

a line connecting the two fitting portions is par-
allel to the longitudinal direction.

(7) The liquid droplet discharge head according to
any one of (4) to (6) above, in which

the reservoir further includes an upper lid cover-
ing a side of the reservoir body opposite to the
channel member, and

the upper lid is positioned with respect to the
reservoir body by the fitting portion.

(8) The liquid droplet discharge head according to
any one of (4) to (7) above, further including:

a flexible substrate electrically connected to the
channel member;

a heat dissipation plate; and

a pressing member configured to press the flex-
ible substrate toward the heat dissipation plate,
in which

the pressing member is positioned with respect
to the reservoir body by the fitting portion.

(9) Theliquid droplet discharge head according to (7)
above, further including:

a flexible substrate electrically connected to the
channel member;

a heat dissipation plate; and

a pressing member configured to press the flex-
ible substrate toward the heat dissipation plate,
in which

the upper lid and the pressing member are posi-
tioned with respect to the reservoir body by the
same fitting portion.

(10) The liquid droplet discharge head according to
any one of (1) to (9) above, in which the reservoir
includes a filter member positioned while coveringan
opening portion of the connector.

(11) A liquid droplet discharge apparatus including:

the liquid droplet discharge head according to
any one of (1) to (10) above: and

a controller configured to control the liquid dro-
plet discharge head.
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REFERENCE SIGNS

[0128]

1 Printer (example of liquid droplet discharge appa-
ratus)

8 Liquid droplet discharge head

14 Controller

21 Channel member

24 Reservoir

31 Flexible substrate

45 Heat dissipation plate

101 Reservoir body

101a First surface

101b Second surface

102 Upper lid

103 Lower lid

104 First channel

105 Second channel

110 First groove portion

111 Curved portion (example of bent portion)
114 Protruding portion (example of fitting portion)
120 Second groove portion

130 Connector

140 Filter member

Claims

A liquid droplet discharge head comprising:

a channel member comprising a plurality of dis-
charge holes through which liquid droplets are
discharged; and

a reservoir positioned above the channel mem-
ber and configured to supply liquid to the chan-
nel member, wherein

the reservoir comprises a reservoir body com-
prising a resin material,

the reservoir body comprises a first groove por-
tion that is positioned on a side opposite to the
channel member and through which the liquid
flows, a second groove portion that is positioned
on a side of the channel member and through
which the liquid flows, and a connector connect-
ing the first groove portion and the second
groove portion, and

at least one of the first groove portion or the
second groove portion comprises a bent portion
that is bent and thus does not overlap at least a
part of the other in plan view.

2. Theliquid droplet discharge head according to claim

1, wherein
the first groove portion comprises the bent portion.

The liquid droplet discharge head according to claim
2, wherein
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the first groove portion comprises the one bent por-
tion at each of both end portions in a longitudinal
direction in which the second groove portion ex-
tends.

The liquid droplet discharge head according to any
one of claims 1 to 3, wherein

the reservoir body comprises a fitting portion posi-
tioned in a vicinity of the bent portion to position
another member.

The liquid droplet discharge head according to claim
4, wherein

the reservoir body has a longitudinal direction in
which the second groove portion extends and a
lateral direction perpendicular to the longitudinal
direction in plan view, and

the fitting portion is positioned at a center portion
of the reservoir body in the lateral direction.

6. Theliquid droplet discharge head according to claim

5, wherein

the first groove portion comprises the one bent
portion at each of both end portions in the long-
itudinal direction,

the fitting portion is positioned in a vicinity of the
one bent portion located at each of both end
portions in the longitudinal direction, and

a line connecting the two fitting portions is par-
allel to the longitudinal direction.

The liquid droplet discharge head according to any
one of claims 4 to 6, wherein

the reservoir further comprises an upper lid
covering a side of the reservoir body opposite
to the channel member, and

the upper lid is positioned with respect to the
reservoir body by the fitting portion.

The liquid droplet discharge head according to any
one of claims 4 to 7, further comprising:

a flexible substrate electrically connected to the
channel member;

a heat dissipation plate; and

a pressing member configured to press the flex-
ible substrate toward the heat dissipation plate,
wherein

the pressing member is positioned with respect
to the reservoir body by the fitting portion.

9. Theliquid droplet discharge head according to claim

7, further comprising:

a flexible substrate electrically connected to the
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channel member;

a heat dissipation plate; and

a pressing member configured to press the flex-
ible substrate toward the heat dissipation plate,
wherein

the upper lid and the pressing member are posi-
tioned with respect to the reservoir body by the
same fitting portion.

. The liquid droplet discharge head according to any
one of claims 1 to 9, wherein
the reservoir comprises a filter member positioned
while covering an opening portion of the connector.

. Aliquid droplet discharge apparatus comprising:

the liquid droplet discharge head according to
any one of claims 1 to 10; and

a controller configured to control the liquid dro-
plet discharge head.
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