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(54) INKJET HEAD AND INKJET RECORDING DEVICE

(57) Provided are an inkjet head and an inkjet record-
ing device with which it is possible to effectively suppress
image quality reduction caused by the heat of a drive
substrate. The inkjet head comprises: an ink discharge
unit in which the opening of a nozzle that discharges ink
is provided to an ink discharge surface, the ink discharge
unit having an operation element that performs an oper-
ation for discharging ink from the opening of the nozzle;
a drive substrate in which a drive circuit is provided for
driving the operation element; and an ink tank in which
ink supplied to the ink discharge unit is stored, the ink
tank being provided in an aspect in which a prescribed
surface of the outer surface of the ink tank is provided
along the drive substrate, and the heat of the drive sub-
strate is propagated to the prescribed surface.
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Description

Technical Field

[0001] The present invention relates to an inkjet head
and an inkjet recording device.

Background Art

[0002] Conventionally, there is an inkjet recording de-
vice in which ink is ejected from an opening of a nozzle
provided on an ink ejecting surface of an inkjet head, and
the ink is landed on a desired position to form an image.
The inkjet head of the inkjet recording device includes
an ink ejector which ejects the ink from the opening of
the nozzle in response to operation of the operation el-
ement such as the piezoelectric element in which pres-
sure in an ink storage in communication with the nozzle
is changed. The inkjet head usually includes a driving
substrate provided with a driving circuit to drive an oper-
ation element. (For example, Patent Literature 1).

Citation List

Patent Literature

[0003] Patent Literature 1: JP 2014-004767

Summary

Technical Problem

[0004] However, when the temperature of the driving
substrate increases due to operation heat of the driving
circuit, the heat of the driving substrate is transmitted to
the ink in the ink ejector causing the viscosity of the ink
decrease, and with this, ink ejection cannot be performed
suitably. Moreover, the ink ejector expands due to the
heat of the driving substrate and with this, the position of
the nozzle is changed. Therefore, image quality of the
recorded image decreases.
[0005] The purpose of the present invention is to pro-
vide an inkjet head and an inkjet recording device which
can effectively suppress decrease of image quality due
to heat of the driving substrate.

Solution to Problem

[0006] In order to solve the above problems, according
to aspect 1 of the present invention, an inkjet head in-
cludes:

an ink ejector in which an opening of a nozzle which
ejects ink is provided in an ink ejecting surface and
which includes an operation element which performs
an operation to eject ink from the opening of the noz-
zle;
a driving substrate in which a driving circuit is pro-

vided to drive the operation element; and
an ink tank which stores ink supplied to the ink ejec-
tor,

wherein, the ink tank is provided with a predetermined
surface of the ink tank among outer surfaces of the ink
tank positioned along the driving substrate, and
the ink tank is provided in a manner that heat of the driving
substrate is transmitted to the predetermined surface.
[0007] According to aspect 2 of the present invention,
the inkjet head according to aspect 1, wherein the driving
substrate is provided along a direction intersecting with
the ink ejecting surface in a side opposite of the ink eject-
ing surface of the ink ejector.
[0008] According to aspect 3 of the present invention,
the inkjet head according to aspect 1 or 2, wherein,
the ink tank is provided with an in-tank flow path in which
ink supplied to the ink ejector flows in a predetermined
supply direction, and
the ink tank is provided with a first filter which is provided
along the predetermined surface inside the in-tank flow
path and through which ink flowing in the in-tank flow
path passes.
[0009] According to aspect 4 of the present invention,
the inkjet head according to aspect 3, wherein,
the in-tank flow path includes an upstream side ink cham-
ber adjacent to the first filter on an upstream side in the
supply direction,
the in-tank flow path includes a downstream side ink
chamber adjacent to the first filter on a downstream side
in the supply direction, and
the upstream side ink chamber is provided on the pre-
determined surface side of the first filter.
[0010] According to aspect 5 of the present invention,
the inkjet head according to aspect 3, wherein,
the in-tank flow path includes an upstream side ink cham-
ber adjacent to the first filter on an upstream side in the
supply direction,
the in-tank flow path includes a downstream side ink
chamber adjacent to the first filter on a downstream side
in the supply direction, and
the downstream side ink chamber is provided on the pre-
determined surface side of the first filter.
[0011] According to aspect 6 of the present invention,
the inkjet head according to any one of aspects 3 to 5,
wherein,
the ink ejector includes an outflow opening from which
some of the ink flowing in from the in-tank flow path flow
out, and
the inkjet head includes an ink discharge flow path which
guides the ink flowing out from the outflow opening of the
ink ejector outside of the inkjet head.
[0012] According to aspect 7 of the present invention,
the inkjet head according to aspect 6, further including,
a bypass flow path which connects the in-tank flow path
and the ink discharge flow path without the ink ejector in
between,
a second filter which is provided inside the bypass flow
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path and through which the ink flowing in the bypass flow
path passes, and
a backward flow preventer which is provided between a
connecting position with the bypass flow path in the ink
discharge flow path and an exit of the ink discharge flow
path, and which does not pass ink in a direction reverse
from a direction heading to the exit.
[0013] According to aspect 8 of the present invention,
the inkjet head according to aspect 7, wherein,
the bypass flow path is provided inside the ink tank, and
the first filter and the second filter are provided as one.
[0014] According to aspect 9 of the present invention,
the inkjet head according to any one of aspects 3 to 8,
further comprising an attaching member which detacha-
bly fixes the ink tank.
[0015] According to aspect 10 of the present invention,
the inkjet head according to any one of aspects 1 to 9,
wherein,
a cover member which covers at least a portion of the
driving substrate is provided between the ink tank and
the driving substrate, and
a heat dissipating member which comes into contact with
the cover member and the ink tank is provided between
the cover member and the ink tank.
[0016] According to aspect 11 of the present invention,
the inkjet head according to any one of aspects 1 to 10,
wherein,
an amount of heat dissipation from one surface of the
driving substrate when the driving circuit is operated is
larger than the amount of heat dissipation from the other
surface of the driving substrate, and
the ink tank is provided in a side of the one surface of
the driving substrate.
[0017] According to aspect 12 of the present invention,
the inkjet recording device including the inkjet head ac-
cording to any one of aspects 1 to 11.

Advantageous Effects of Invention

[0018] According to the present invention, the following
effect can be achieved, that is, the decrease of the image
quality due to the heat of the driving substrate can be
effectively suppressed.

Brief Description of Drawings

[0019]

FIG. 1 is a diagram showing a schematic configura-
tion of an inkjet recording device.
FIG. 2 is a schematic diagram showing a configura-
tion of a head unit.
FIG. 3 is a perspective view showing an inkjet head.
FIG. 4 is a diagram showing a cross section along a
YZ plane of the inkjet head.
FIG. 5 is an enlarged schematic cross section dia-
gram showing a configuration of an ink ejector.
FIG. 6 is a diagram showing a cross section along a

XY plane of the inkjet head.
FIG. 7 is a perspective view of an inkjet head showing
an inner configuration of an ink tank.
FIG. 8A is a diagram showing a cross section of the
ink tank along a YZ plane in a position X1 shown in
FIG. 7.
FIG. 8B is a diagram showing a cross section of the
ink tank along the YZ plane in a position X2 shown
in FIG. 7.
FIG. 8C is a diagram showing a cross section of the
ink tank along the YZ plane in a position X3 shown
in FIG. 7.
FIG. 9 is a schematic diagram describing a flow path
of ink in an inkjet head.
FIG. 10 is a schematic diagram showing a configu-
ration of an ink circulating mechanism.
FIG. 11 is a block diagram showing a configuration
of a main function in the inkjet recording device.
FIG. 12 is a diagram showing a flow direction of ink
in a downstream side ink chamber according to a
modification.

Description of Embodiments

[0020] Embodiments of the inkjet head and the inkjet
recording device according to the present invention is
described with reference to the drawings.
[0021] FIG. 1 is a diagram showing a schematic con-
figuration of an inkjet recording device 1 according to an
embodiment of the present invention.
[0022] The inkjet recording device 1 includes a con-
veyor 2 and a head unit 3.
[0023] The conveyor 2 includes a ring shaped convey-
ing belt 2c which is supported from the inner side by two
conveying rollers 2a and 2b which rotate around a rotat-
ing axis extending in an X direction shown in FIG. 1. In
the conveyor 2, the conveying roller 2a rotates in re-
sponse to operation of a conveying motor (not shown)
and the conveying belt 2c rotates in a state with the re-
cording medium M placed on a conveying surface of the
conveying belt 2c. With this, the recording medium M is
conveyed in a moving direction (conveying direction, Y
direction shown in FIG. 1) of the conveying belt 2c.
[0024] The recording medium M can be sheet paper
cut in a certain dimension. The recording medium M is
supplied on a conveying belt 2c by a sheet feeding device
(not shown) and after the ink is ejected from the head
unit 3 and the image is recorded, the sheet is discharged
from the conveying belt 2c to a predetermined sheet dis-
charger. A rolled sheet can be used as the recording
medium M. Alternatively, other than paper such as a nor-
mal sheet or a coated sheet, various media which can
be used as the recording medium M include media in
which ink landed on a surface can be fixed, examples
including a cloth or a sheet shaped resin.
[0025] Based on the image data, the head unit 3 ejects
ink at a suitable timing to a recording medium M conveyed
by the conveyor 2 and records an image. In the inkjet
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recording device 1 according to the present embodiment,
four head units 3 corresponding to each of the four colors
of ink which are yellow (Y), magenta (M), cyan (C), and
black (K) are arranged to be aligned with a predetermined
interval in between in the order of the color Y, M, C, K
from an upstream side in a conveying direction of the
recording medium M. The number of head units 3 can
be 3 or less or 5 or more.
[0026] FIG. 2 is a schematic diagram showing a con-
figuration of a head unit 3, and the diagram is a plane
view viewing the head unit 3 from a side which faces the
conveying surface of the conveying belt 2c. The head
unit 3 includes a plate shaped supporter 3a and a plurality
of inkjet heads 100 (here, 8), fixed to the supporter 3a in
a state fitted to a penetrating hole provided in the sup-
porter 3a. The inkjet head 100 is fixed to the supporter
3a in a state in which an ink ejecting surface 112 provided
in an opening of a nozzle 111 is exposed in a -Z direction
from a penetrating hole of the supporter 3a.
[0027] In the inkjet head 100, the plurality of nozzles
111 are each arranged with an even interval in a direction
intersecting with a conveying direction of the recording
medium M (width direction orthogonal to the conveying
direction in the present embodiment, that is, the X direc-
tion). According to the present embodiment, each inkjet
head 100 include 4 rows of nozzles 111 (nozzle row)
arranged in one dimension with an even interval in the X
direction. The 4 nozzle rows are positioned with the po-
sitions in the X direction shifted from each other so that
the positions of the nozzles 111 in the X direction do not
overlap. The number of nozzle rows included in the inkjet
head 100 is not limited to 4, and can be 3 or less or 5 or
more.
[0028] The 8 inkjet heads 100 in the head unit 3 are
positioned in a hound’s tooth pattern continuing in a po-
sitioning range in the X direction of the nozzle 111. The
positioning range of the nozzle 111 in the X direction
included in the head unit 3 covers the width in the X di-
rection in the region in which the image can be recorded
in the recording medium M conveyed by the conveying
belt 2c. The head unit 3 is used with the position fixed
when the image is recorded, and the ink is ejected from
the nozzle 111 to each position with a predetermined
interval (conveying direction interval) in between in the
conveying direction in response to the conveying of the
recording medium M. With this, the image is recoded in
a single pass method.
[0029] FIG. 3 is a perspective view of the inkjet head
100.
[0030] The inkjet head 100 includes an exterior mem-
ber 51 in which the ink ejector 10 (FIG. 4) including the
ink ejecting surface 112 is stored inside, a cover member
52 which fits with the exterior member 51 in an upper
edge of the exterior member 51, an ink tank 60 which is
attached to a position which covers a portion of the outer
side of the cover member 52, an inlet 71 (ink supply open-
ing) in which ink is supplied from outside and an outlet
72 (ink discharge opening) from which ink is discharged

outside.
[0031] The exterior member 51 includes an orifice 511
(FIG. 7) in which ink supplied to an ink inflow opening
101 (FIG. 9) of the ink ejector 10 flows and an orifice 512
(FIG. 7) from which ink flown out from an outflow opening
102 (FIG. 9) of the ink ejector 10 is discharged. A plurality
of attaching holes 513 are provided in the exterior mem-
ber 51 to attach the inkjet head 100 to a supporter 3a of
the head unit 3.
[0032] The material for the exterior member 51 and the
cover member 52 is not limited and various resins such
as a PPS resin with high mechanical strength and high
medical strength against ink, or metal, alloys and the like
can be used.
[0033] The inlet 71 and the outlet 72 are provided on
both ends of the cover member 52 in the longitudinal
direction. That is, the inlet 71 is provided in the +X direc-
tion side of the cover member 52 and the outlet 72 is
provided in the -X direction side of the cover member 52.
[0034] The ink tank 60 is connected to the inlet 71 at
one end side and connected to the outlet 72 at the other
end side. The ink tank 60 stores the ink flowing in from
the inlet 71 and supplies the ink to the ink ejector 10 in
the exterior member 51. The ink tank 60 is provided so
that a plate shaped portion connecting the above one
end side and the other end side (portion where the ink is
mainly stored) covers the upper half of a surface on a
front side of the cover member 52 (surface opposed in
+Y direction side).
[0035] The ink tank 60 includes a lid 602 included in
the front side of the plate shaped portion (+Y direction
side), a base 601 facing the lid 602, and a fixed portion
603 which extends downward from both ends in the X
direction of the base 601 and which is fixed to the exterior
member 51. Among the above, the fixed portion 603 is
fixed detachably to the exterior member 51 with a plurality
of attaching screws 54 (attaching members). That is, the
ink tank 60 can be detached from the inkjet head 100
and changed.
[0036] FIG. 4 is a diagram showing a cross section
along a YZ plane of the inkjet head 100 shown in FIG. 3.
[0037] As shown in FIG. 4, the ink ejector 10 in which
the bottom surface is the ink ejecting surface 112, a wiring
member 40 connected to the ink ejector 10, and a driving
substrate 30 to which the wiring member 40 is connected
are stored in the inner space formed by the exterior mem-
ber 51 and the cover member 52.
[0038] On the front side surface of the cover member
52, a step is provided so that the upper half of the surface
is shifted to the -Y direction side than the lower half, and
the ink tank 60 is attached to be fit in this step. In detail,
the ink tank 60 is provided to be stored within the range
to the -Y direction side than the plane of the lower half
among the plane on the front side of the cover member
52. According to such configuration, the ink tank 60 can
be provided without increasing the width of the inkjet head
100 in the Y direction.
[0039] The driving substrate 30 is provided on the op-
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posite side of the ink ejecting surface 112 of the ink ejector
10 (that is, +Z direction side) along the direction inter-
secting with the ink ejecting surface 112 of the ink ejector
10 (according to the present embodiment, the orthogonal
direction orthogonal to the ink ejecting surface 112, that
is, +Z direction). In detail, the relative position with rela-
tion to the cover member 52 is fixed with the fixing mem-
ber (not shown) so that the driving substrate 30 is posi-
tioned in the above direction and position. The driving
substrate 30 is positioned so as to be covered by the
cover member 52 with the exception of a portion of the
upper end.
[0040] The driving substrate 30 is a rigid substrate in
which metal circuit wires are formed on the surface of a
base material with insulation properties such as a glass
epoxy substrate. The driving substrate 30 includes flex-
ibility in a range so that it is possible to be stably fixed
with relation to the cover member 52.
[0041] The ink ejector 10 includes a nozzle substrate
11 (nozzle plate) in which the nozzles 111 are provided
and which forms the ink ejecting surface 112, an actuator
substrate 12 which is layered to the +Z direction side of
the nozzle substrate 11 and in which an actuator (oper-
ation element) which performs the operation to eject ink
from the opening of the nozzle 111 is provided, and a
common ink chamber 13 (common liquid chamber) which
temporarily stores ink supplied to the actuator substrate
12. The ink from the ink tank 60 flows in through the orifice
511 to the common ink chamber 13.
[0042] FIG. 5 is an enlarged schematic cross section
diagram showing a configuration of the ink ejector 10.
FIG. 5 shows a cross section including four nozzles 111
included in each of the four nozzle rows as shown in FIG.
2.
[0043] A head chip HC including the nozzle substrate
11 and the actuator substrate 12 is a configuration to
eject ink from the nozzle 111, and a plurality of plate
shaped substrates are layered and formed (here, 4 sub-
strates). The substrate at the bottom of the head chip HC
is the nozzle substrate 11. A plurality of nozzles 111 are
provided in the nozzle substrate 11, and ink can be eject-
ed substantially orthogonal to the exposed surface (ink
ejecting surface 112) of the nozzle substrate 11 from the
opening of the nozzle 111. On the opposite side of the
ink ejecting surface 112 of the nozzle substrate 11, a
pressure chamber substrate 12a (chamber plate), a
spacer substrate 12b and a wiring forming substrate 12c
are formed attached and layered in order upward. The
pressure chamber substrate 12a, the spacer substrate
12b and the wiring forming substrate 12c are included in
the actuator substrate 12.
[0044] The head chip HC is provided with an ink flow
path in communication with the nozzle 111, and the ink
flow path is open at the surface on the side where the
wiring forming substrate 12c is exposed (upper side). On
the exposed surface of the wiring forming substrate 12c,
a common ink chamber 13 is provided so as to cover all
of the openings. In detail, the common ink chamber 13

includes a first common ink chamber 131 and a second
common ink chamber 132 provided in a lower layer (-Z
direction side) of the first common ink chamber 131 and
from the above, the second common ink chamber 132 is
in communication commonly with all of the openings of
the ink flow path. The ink in the second common ink
chamber 132 is supplied to each nozzle 111 from the
opening of the wiring forming substrate 12c.
[0045] A pressure chamber 121 is provided in the mid-
dle of the ink flow path. The pressure chamber 121 is
provided penetrating the pressure chamber substrate
12a in the vertical direction, and the upper surface of the
pressure chamber 121 is formed by a vibrating plate 122
provided between the pressure chamber substrate 12a
and the spacer substrate 12b. A change in pressure is
applied to the ink in the pressure chamber 121 due to
the vibrating plate 122 (pressure chamber 121) deform-
ing by the displacing (deforming) of a piezoelectric ele-
ment 123 (actuator, operation element) in a housing unit
124 provided adjacent to the pressure chamber 121 with
the vibrating plate 122 in between. By applying the suit-
able change in pressure to the ink in the pressure cham-
ber 121, the ink in the ink flow path is ejected from the
nozzle 111 in communication with the pressure chamber
121 as liquid droplets.
[0046] The holding substrate 133 is attached to the up-
per surface of the head chip HC, and the holding sub-
strate 133 holds the common ink chamber 13. An opening
with almost the same size and the same shape as the
opening on the lower surface of the second common ink
chamber 132 is provided in the holding substrate 133,
and the ink in the second common ink chamber 132 is
supplied to the upper surface of the head chip HC through
the opening on the lower surface of the second common
ink chamber 132 and the opening of the holding substrate
133.
[0047] For example, the wiring member 40 is a FPC
(flexible printed circuits) and the wiring member 40 is
connected to a wiring layer 127 on the surface of the
wiring forming substrate 12c. The piezoelectric element
123 is displaced by the driving signal transmitted to the
wiring 126 and connection 125 in the housing unit 124
through the wiring layer 127. One wiring member 40 is
pulled out from each of the front side (+Y direction side)
and back side (-Y direction side) of the head chip HC,
penetrating the holding substrate 133. As shown in FIG.
4, the pair of wiring members 40 is connected to the circuit
wiring of the front surface of the driving substrate 30 and
the circuit wiring of the back surface through the first con-
nector 32 provided in each of the surface in the +Y di-
rection side of the driving substrate 30 (hereinafter also
described as the front surface) and the surface in the -Y
direction side (hereinafter also described as the back sur-
face).
[0048] As shown in FIG. 4, in addition to the first con-
nector 32, a driving element 31 and a second connector
33 are provided on the front surface of the driving sub-
strate 30.
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[0049] The driving element 31 receives the control sig-
nal supplied from the controller 20 (FIG. 11) of the inkjet
recording device 1 and the driving control circuit 81 (FIG.
11) of the head unit 3 through the second connector 33,
and in response to an ink ejecting operation from the
nozzles 111 or a non-ejecting operation, the suitable driv-
ing signals of the piezoelectric element 123 are output
to the wiring on the driving substrate 30. The driving el-
ement 31 includes an IC (Integrated Circuit). In addition
to the driving element 31, various electronic components
which are not shown connected directly or indirectly to
the driving element 31 are provided in the driving sub-
strate 30 by the circuit wiring. Such electronic compo-
nents and driving element 31 are included in the "driving
circuit" for driving the piezoelectric element 123 as the
operation element.
[0050] Most of the driving elements 31 and electronic
components included in the driving circuit are provided
on the front surface of the driving substrate 30. Some of
the driving signals from the driving circuit are supplied to
the first connector 32 on the front surface side through
the circuit wiring provided on the front surface of the driv-
ing substrate 30. Some of the circuit wiring on the front
surface side are conducted to the circuit wiring on the
back surface side through the through hole, etc., and
some of the driving signals from the driving circuit are
supplied to the first connector 32 on the back surface
side through the circuit wiring pulled to the back surface
side.
[0051] Most of the driving elements 31 and the elec-
tronic components are provided on the front surface of
the driving substrate 30, and with this, an amount of heat
dissipation from the front surface of the driving substrate
30 during operation of the driving circuit becomes larger
than the amount of heat dissipation from the back sur-
face.
[0052] FIG. 6 is a diagram showing a cross-section of
the inkjet head 100 along an XY flat surface at a position
passing the driving element 31.
[0053] As shown in FIG. 6, the cover member 52 in-
cludes a flat surface portion 521 which is provided facing
the front surface of the driving substrate 30 and which is
provided along the front surface, a flat surface portion
522 which is provided facing the back surface of the driv-
ing substrate 30 and which is provided along the back
surface, and a side surface portion 523 which connects
the above flat surface portions 521 and 522 and which
covers the side of the driving substrate 30. The cover
member 52 covers a large portion of the driving substrate
30 with the exception of the portion near the second con-
nector 33.
[0054] As shown in FIG. 4 and FIG. 6, the ink tank 60
is provided in the portion of the cover member 52 along
the flat surface portion 521 which covers the front surface
side of the driving substrate 30. That is, a facing surface
60a (surface facing -Y direction) (predetermined surface)
which is on the outer surface of the ink tank 60 and which
faces the cover member 52 is provided along the driving

substrate 30.
[0055] A sheet shaped heat dissipating member 53 in
contact with the ink tank 60 and the cover member 52 is
provided between the facing surface 60a of the ink tank
60 and the flat surface portion 521 of the cover member
52. As the heat dissipating member 53, any material with
a heat conductivity higher than air can be used. Prefer-
ably, in order to transmit heat efficiently from the cover
member 52 to the ink tank 60, a material including high
heat conductivity such as silicone or acrylic resin is used.
[0056] The ink tank 60 is provided so that the heat dis-
sipated from the driving substrate 30 is transmitted to the
facing surface 60a through the cover member 52 and the
heat dissipating member 53. That is, the ink tank 60 also
functions as a heat sink which receives the heat of the
driving substrate 30 and discharges the heat outside.
Some of the heat transmitted from the driving substrate
30 to the ink tank 60 is discharged from the outer surface
of the ink tank 60 to the external space, and is discharged
to the supporter 3a of the head unit 3 through the external
member 51 from the ink tank 60. Some of the heat trans-
mitted to the ink tank 60 is transmitted to the ink in the
ink tank 60 and the heat which passes through the later
described ink flow path is discharged with the ink from
the outlet 72.
[0057] As shown in FIG. 6, a cylinder shaped penetrat-
ing hole is provided at the edge on the +X direction side
of the base 601 of the ink tank 60 and is provided ex-
tending in the +Z direction. Such penetrating hole is in-
cluded in an ink supply flow path 711. An edge at one
side of the ink supply flow path 711 is connected to the
inlet 71 and an edge at the other side is connected to a
later-described opening A1 (FIG. 7).
[0058] A cylinder shaped penetrating hole is provided
at the edge on the -X direction side of the base 601 of
the ink tank 60 and is provided extending in the +Z di-
rection. Such penetrating hole is included in an ink dis-
charge flow path 721. An edge at one side of the ink
discharge flow path 721 is connected to the orifice 512
of the external member 51, and an edge at the other side
is connected to the outlet 72.
[0059] With reference to FIG. 4, FIG. 6, FIG. 7, and
FIG. 8A to FIG. 8C, the internal structure of the ink tank
60 and the flow path of the ink in the internal structure
are described.
[0060] FIG. 7 is a perspective view of an inkjet head
100 showing an internal structure of the ink tank 60. FIG.
7 is drawn so that the members included in the outer
surface of the ink tank 60 are transparent.
[0061] FIG. 8A is a diagram showing a cross section
of the ink tank 60 along the YZ plane at a position X1
shown in FIG. 7.
[0062] FIG. 8B is a diagram showing a cross section
of the ink tank 60 along the YZ plane at a position X2
shown in FIG. 7.
[0063] FIG. 8C is a diagram showing a cross section
of the ink tank 60 along the YZ plane at a position X3
shown in FIG. 7.
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[0064] In FIG. 7, FIG. 8A to FIG. 8C, the flowing direc-
tion of the ink is shown with an arrow.
[0065] The following are provided inside the ink tank
60, a plate shaped filter 61 (first filter, second filter) pro-
vided along the facing surface 60a, an upstream side ink
chamber 62 and a downstream side ink chamber 63 di-
vided by a filter 61, a pulling flow path 64 in communica-
tion with the downstream side ink chamber 63, and up-
stream side auxiliary ink chamber 65 and downstream
side auxiliary ink chamber 66 divided by a filter 61 (sec-
ond filter), a communicating flow path 67 in communica-
tion with the downstream side auxiliary ink chamber 66,
an ink supply flow path 711 (FIG. 6) in communication
with the inlet 71, and an ink discharge flow path 721 in
communication with the outlet 72.
[0066] As shown in FIG. 4, FIG. 6, FIG, 7, and FIG. 8,
the upstream side ink chamber 62 and the downstream
side ink chamber 63 are ink chambers in a flat substantial
rectangular parallelepiped shape along the facing sur-
face 60a. The ink is able to move from the upstream side
ink chamber 62 to the downstream side ink chamber 63
through the filter 61 provided in between. The upstream
side ink chamber 62 is provided adjacent to the filter 61
in the -Y direction side (facing surface 60a side) and the
downstream side ink chamber 63 is provided adjacent to
the filter 61 in the +Y direction side.
[0067] The filter 61 is a material for capturing foreign
substances mixed in the ink and filtering the ink. The
material of the filter 61 is not limited as long as a mesh
structure with a size which can capture foreign substanc-
es is included. Examples such as a material weaved with
stainless steel and a non-woven material including resin
fiber such as polypropylene can be used.
[0068] The portion in the filter 61 provided between the
upstream side ink chamber 62 and the downstream side
ink chamber 63 is to be the "first filter".
[0069] As shown in FIG. 7, an opening A1 in commu-
nication with the ink supply path 711 is provided at a
lower end of the side surface in the +X direction side in
the upstream side ink chamber 62. In the upstream side
ink chamber 62, ink flows in from the inlet 71 through the
ink supply flow path 711 and the opening A1.
[0070] As shown in FIG. 7 and FIG. 8B, an opening A2
in communication with the pulling flow path 64 is provided
at an edge on the -X direction side on the upper surface
(surface on +Z direction side) of the downstream side ink
chamber 63.
[0071] In the upstream side ink chamber 62 and the
downstream side ink chamber 63, as shown by the ar-
rows a1 described in FIG. 7, FIG. 8A, and FIG. 8B, the
ink flows from the upstream side ink chamber 62, passes
the filter 61 and moves to the downstream side ink cham-
ber 63 and the ink flows from the opening A1 toward the
opening A2 in the +X direction and the +Z direction.
[0072] As shown in FIG. 7, FIG. 8A and FIG. 8B, the
pulling flow path 64 includes a first portion extending in
the +X direction above the upstream side ink chamber
62 and the downstream side ink chamber 63, and a sec-

ond portion extending in a downward direction (-Z direc-
tion) at a side on the +X direction side of the upstream
side ink chamber 62 and the downstream side ink cham-
ber 63 from an edge in the +X direction side of the first
portion. The edge of the second portion is connected to
the orifice 511 provided in the exterior member 51. The
orifice 511 is in communication with the common ink
chamber 13 of the ink ejector 10. As shown above, the
pulling flow path 64 pulls the ink flowing from the down-
stream side ink chamber 63 in the +X direction (arrow a2
shown in FIG. 7, FIG. 8A, and FIG. 8B) and the -Z direc-
tion, and guides the ink to the orifice 511.
[0073] An "in-tank flow path F1" (FIG. 9) includes the
above-described upstream side ink chamber 62, the
downstream side ink chamber 63, and the pulling flow
path 64. The ink flow direction in the in-tank flow path F1
from the upstream side ink chamber 62, through the
downstream side ink chamber 63 and the pulling flow
path 64, and to the orifice 511 corresponds to a "prede-
termined supplying direction".
[0074] As shown in FIG. 7, the upstream side auxiliary
ink chamber 65 and the downstream side auxiliary ink
chamber 66 are provided on the -X direction side of the
upstream ink chamber 62 and the downstream ink cham-
ber 63. The upstream side auxiliary ink chamber 65 and
the downstream side auxiliary ink chamber 66 are ink
chambers in a flat substantial rectangular parallelepiped
shape along the facing face 60a, include the same thick-
ness (length in Y direction) and the same height (length
in Z direction) as the upstream side ink chamber 62 and
the downstream side ink chamber 63, and the width
(length in X direction) is smaller than the upstream side
ink chamber 62 and the downstream side ink chamber
63. The upstream side auxiliary ink chamber 65 is parti-
tioned from the upstream side ink chamber 62 by a first
partitioning member 681 provided as one with a base
601. The downstream side auxiliary ink chamber 66 is
partitioned from the downstream ink chamber 63 by a
second partitioning member 682 provided as one with a
lid 602.
[0075] As shown in FIG. 7 and FIG. 8C, an opening A3
is provided in the upper edge of the first partitioning mem-
ber 681. Therefore, among the ink flowing in the upstream
side ink chamber 62, some of the ink flows in the up-
stream side auxiliary ink chamber 65 through the opening
A3 as shown by the arrow a3 in FIG. 7 and FIG. 8C before
moving to the downstream side ink chamber 63 side.
[0076] The ink which flows in the upstream side auxil-
iary ink chamber 65 passes the filter 61 and moves to
the downstream side auxiliary ink chamber 66.
[0077] In the filter 61, the portion provided between the
upstream side auxiliary ink chamber 65 and the down-
stream side auxiliary ink chamber 66 is to be a "second
filter".
[0078] According to the present embodiment, the "first
filter" and the "second filter" provided between the up-
stream side ink chamber 62 and the downstream side
ink chamber 63 compose a single filter 61. That is, the
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"first filter" and the "second filter" are provided as one.
[0079] An opening A4 in communication with a com-
municating flow path 67 is provided in an edge of the -X
direction side on the upper surface (surface on the +Z
direction side) of the downstream side auxiliary ink cham-
ber 66.
[0080] The communicating flow path 67 is provided in
a shape which bends in the -X direction side after ex-
tending in the +Z direction from the opening A4, and
heads toward the -Z direction while meandering. The
edge on the opposite side of the opening A4 of the com-
municating flow path 67 is connected to the ink discharge
flow path 721.
[0081] Therefore, the ink flowing in the upstream side
auxiliary ink chamber 65 passes the filter 61, moves to
the downstream side auxiliary ink chamber 66, passes
the communicating flow path 67, and flows in to the ink
discharge flow path 721.
[0082] The upstream side auxiliary ink chamber 65,
the downstream side auxiliary ink chamber 66, and the
communicating flow path 67 are included in a "bypass
flow path F2" (FIG. 9) which connects the in-tank flow
path F1 and the ink discharge flow path 721 without pass-
ing through the ink ejector 10.
[0083] A check valve 73 is provided between a con-
necting position with the bypass flow path F2 in the ink
discharge flow path 721 and the outlet 72. Such check
valve 73 is a section which prevents reverse flow. The
ink flows in the discharge direction toward the outlet 72
and does not flow in the direction opposite to the dis-
charge direction.
[0084] Next, the ink flow path in the entire inkjet head
100 including the ink tank 60 is described.
[0085] FIG. 9 is a schematic diagram describing the
flow path of the ink in the inkjet head 100. For the purpose
of ease of description, FIG. 9 shows the filter 61 in the
ink tank 60, the upstream side ink chamber 62, and the
downstream side ink chamber 63 as a shape long in the
horizontal direction.
[0086] As shown in FIG. 9, the ink flowing into the inlet
71 from outside passes the ink supply flow path 711, and
flows into the upstream side ink chamber 62 in the ink
tank 60 through the opening A1. Most of the ink flowing
in the upstream side ink chamber 62 passes the above-
described in-tank flow path F1 and flows into the inflow
opening 101 of the ink ejector 10.
[0087] Some of the ink flowing in the inflow opening
101 flows in the first common ink chamber 131 in the
common ink chamber 13, and the rest of the ink flows in
the second common ink chamber 132. A partitioning wall
between the first common ink chamber 131 and the sec-
ond common ink chamber 132 includes a member
through which ink cannot pass (for example, resin).
[0088] The ink flowing in the first common ink chamber
131 is guided as is to the outflow opening 102 of the ink
ejector 10.
[0089] Some of the ink flowing in the second common
ink chamber 132 flows into the ink flow path of the actu-

ator substrate 12 and is ejected outside as droplets from
the nozzle 111 of the nozzle substrate 11. The ink which
is not ejected from the nozzle 111 is guided to the outflow
opening 102.
[0090] As described above, the ink which is not ejected
from the nozzle 111 flows into the first common ink cham-
ber 131 and flows out from the outflow opening 102. With
this, the ink can be efficiently recirculated in the inkjet
head 100. Therefore, bubbles in the ink can be dis-
charged outside, and the heat transmitted to the ink from
the driving substrate 30 can be discharged outside with
the ink.
[0091] The volume ratio between the first common ink
chamber 131 and the second common ink chamber 132
is set so that the supply amount of ink from the second
common ink chamber 132 to the nozzle 111 is secured,
and the ink amount recirculated by the first common ink
chamber 131 is a predetermined amount.
[0092] The ink flowing out from the outflow opening of
the ink ejector 10 passes the ink discharge flow path 721
and is discharged outside from the outlet 72 (exit of ink
discharge flow path 721).
[0093] Further, as described above, some of the ink
flowing in the in-tank flow path F1 flows into the bypass
flow path F2 from the opening A3, and the ink is guided
to the ink discharge flow path 721 without passing the
ink ejector 10.
[0094] Since the check valve 73 is provided between
the connecting position in the ink discharge flow path 721
with the bypass flow path F2 and the outlet 72, the ink
flowing reverse from the outlet 72 side to the ink ejector
10 can be prevented.
[0095] The flow of the ink in the ink flowing path as
shown in FIG. 9 can be generated by an ink circulating
mechanism 9 included in the inkjet recording device 1.
[0096] FIG. 10 is a diagram schematically showing a
configuration of the ink circulating mechanism 9.
[0097] The ink circulating mechanism 9 includes a sup-
plying sub-tank 91, a recirculating sub-tank 92, and a
main tank 93.
[0098] The supplying sub-tank 91 stores the ink sup-
plied to the ink tank 60 of the inkjet head 100. The sup-
plying sub-tank 91 is connected to the inlet 71 by the ink
flow path 94.
[0099] The recirculating sub-tank 92 is connected to
the outlet 72 by the ink flow path 95, and the ink dis-
charged from the outlet 72 is stored.
[0100] The supplying sub-tank 91 and the recirculating
sub-tank 92 are connected to the ink flow path 96. Then,
the ink can be returned from the recirculating sub-tank
92 to the supplying sub-tank 91 using the pump 98 pro-
vided in the ink flow path 96.
[0101] The main tank 93 stores the ink supplied to the
supplying sub-tank 91. The main tank 93 is connected
to the supplying sub-tank 91 by the ink flow path 97. The
ink is supplied from the main tank 93 to the supplying
sub-tank 91 by using the pump 99 provided in the ink
flow path 97.
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[0102] The supplying sub-tank 91 is provided so that
the liquid surface becomes a position higher than the ink
ejecting surface 112 (hereinafter referred to as "position
standard surface") of the ink ejector 10. The recirculating
sub-tank 92 is provided so that the liquid surface be-
comes a position lower than the position standard sur-
face. Therefore, pressure PI by a water head difference
between the position reference surface and the supplying
sub-tank 91, and pressure P2 by a water head difference
between the position reference surface and the recircu-
lating sub-tank 92 are generated. As a result, the pres-
sure of the ink in the inlet 71 is higher than the pressure
of the ink in the outlet 72. According to such pressure
difference, the flow of ink from the inlet 71, passing
through the ink tank 60 and the ink ejector 10 and heading
to the outlet 72 occurs. With this, the ink supply to the
ink ejector 10 and the discharge of ink (recirculating) from
the ink ejector 10 is performed. The ink amount in the
sub-tanks and the position of the sub-tanks in the vertical
direction are changed. With this, the pressure PI and the
pressure P2 can be adjusted, and with this, a flow rate
of the ink can be adjusted.
[0103] FIG. 11 is a block diagram showing a configu-
ration of the main functions in the inkjet recording device
1.
[0104] The inkjet recording device 1 includes, the
above-described head unit 3, a controller 20, a conveying
driver 82, an input/output interface 83, and a bus 84.
Among the above, the head unit 3 includes a driving con-
trol circuit 81, and an inkjet head 100 provided with a
driving element 31 and a piezoelectric element 123. The
controller 20 includes a CPU 21 (Central Processing
Unit), a RAM 22 (Random Access Memory), a ROM 23
(Read Only Memory), and a storage 24.
[0105] The CPU 21 reads programs for various control
and setting data stored in the ROM 23 and stores the
above in the RAM 22. The CPU 21 executes the above
program and performs various calculating processes.
The CPU 21 centrally controls the entire operation of the
inkjet recording device 1.
[0106] The RAM 22 provides a memory space for work
in the CPU 21 and stores temporary data. The RAM 22
may include a nonvolatile memory.
[0107] The ROM 23 stores programs for various con-
trol and setting data executed by the CPU 21. Instead of
the ROM 23, a rewritable nonvolatile memory such as
an EEPROM (electrically erasable Programmable Read
Only Memory) or flash memory can be used.
[0108] The storage 24 stores a print job input from an
external apparatus 200 through the input/output interface
83 and the image data regarding the print job. As the
storage 24, for example, a HDD (Hard Disk Drive) is used
or a DRAM (Dynamic Random Access Memory) can be
additionally used.
[0109] Based on a control signal from the controller 20,
the driving control circuit 81 supplies various control sig-
nals and image data at a suitable timing to the driving
element 31.

[0110] Based on a control signal supplied from the
CPU 21, the conveying driver 82 supplies a driving signal
to the motor driving the conveying rollers 2a and 2b of
the conveyor 2 and rotates the conveying rollers 2a and
2b at a predetermined speed and timing, and the con-
veying belt 2c is rotated.
[0111] The input/output interface 83 mediates trans-
mitting and receiving of data between the external appa-
ratus 200 and the controller 20. The input/output interface
83 includes either various serial interfaces, various par-
allel interfaces, or a combination of the above.
[0112] The bus 84 is a path to transmit and receive a
signal between the controller 20 and other structure.
[0113] The external apparatus 200 is a personal com-
puter, for example, and supplies print jobs, image data,
and the like to the controller 20 through the input/output
interface 83.
[0114] As described above, the inkjet head 100 accord-
ing to the present embodiment includes, the ink ejector
10 in which the opening of the nozzle 111 which ejects
ink is provided in the ink ejecting surface 112, and which
includes a piezoelectric element 123 as the operation
element which performs the operation to eject ink from
the opening of the nozzle 111, the driving substrate 30
in which the driving circuit to drive the piezoelectric ele-
ment 123 is provided, and an ink tank 60 in which the ink
supplied to the ink ejector 10 is stored. The ink tank 60
is provided so that the facing surface 60a of the ink tank
60 is provided along the driving substrate 30 and the heat
of the driving substrate 30 is transmitted to the facing
surface 60a.
[0115] According to the above configuration, the ink
tank 60 is able to function as a heat sink which receives
heat from the driving substrate 30 and discharges the
heat to the outside. That is, some of the heat transmitted
from the driving substrate 30 to the ink tank 60 is dis-
charged from the outer surface of the ink tank 60 to the
external space, and the heat can be discharged outside
through the exterior member 51 where the ink tank 60 is
attached. Some of the heat transmitted to the ink tank 60
is transmitted to the ink in the ink tank 60. Therefore, by
guiding the ink outside the inkjet head 100 by a prede-
termined path, the heat of the driving substrate 30 can
be discharged outside with the ink.
[0116] With this, it is possible to suppress problems
such as the ink not being able to be suitably ejected from
the nozzle 11 due to the heat of the driving substrate 30
transmitting to the ink in the ink ejector 10 and the vis-
cosity of the ink decreasing or the ink ejector 10 expand-
ing by the heat of the driving substrate 30 causing the
position of the nozzle 111 to change. As a result, the
decrease of the image quality of the recorded image due
to the heat of the driving substrate 30 can be effectively
suppressed.
[0117] The driving substrate 30 is provided on the op-
posite side of the ink ejecting surface 112 of the ink ejector
10 along the direction intersecting with the ink ejecting
surface 112. According to such configuration, the driving
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substrate 30 can be positioned using the space on the
side opposite of the ink ejecting surface 112 of the ink
ejector 10. Therefore, it is possible to make the size of
the inkjet head 100 in the direction parallel to the ink
ejecting surface 112 small. Moreover, is possible to pro-
vide the driving substrate 30 in the inkjet head 100. By
positioning the ink tank 60 so that the facing surface 60a
of the ink tank 60 is along the driving substrate 30 posi-
tioned as described above, the size of the inkjet head
100 in the direction parallel to the ink ejecting surface
112 can be made small, and the ink tank 60 can be pro-
vided in the inkjet head 100.
[0118] The ink tank 60 is provided with the in-tank flow
path F1 in which the ink supplied to the ink ejector 10
flows in a predetermined supply direction, and the filter
61 as the first filter 1 which is provided along the facing
surface 60a in the in-tank flow path F1 and through which
the ink flowing in the in-tank flow path F1 passes. As
described above, by providing the filter 61 in the ink tank
60 along the facing surface 60a, the increase in the size
of the inkjet head 100 can be suppressed to a minimum
and the filter 61 with a large area can be provided. With
this, the pressure loss of ink when the ink flowing in the
in-tank flow path F1 passes the filter 61 can be made
small. Therefore, the back pressure to flow the ink can
be made small in the range that the necessary flow rate
of ink can be secured or the flow rate of ink can be in-
creased when the back pressure is the same. With this,
the impurities mixed in the ink can be captured efficiently
with the filter 61. Since the ink can flow efficiently, the
heat of the driving substrate 30 and the bubbles in the
ink can be easily discharged outside.
[0119] The in-tank flow path F1 includes the upstream
side ink chamber 62 adjacent to the filter 61 in the up-
stream side of the supply direction and the downstream
side ink chamber 63 adjacent to the filter 61 in the down-
stream side of the supply direction. The upstream side
ink chamber 62 is provided on the facing surface 60a
side of the filter 61.
[0120] According to the above configuration, the up-
stream side ink chamber 62 is provided on the side closer
to the driving substrate 30. The ink flowing in the up-
stream side ink chamber 62 stays in the upstream side
ink chamber 62 until the ink passes the filter 61 and
moves to the downstream side ink chamber 62. There-
fore, the flow rate of the ink in each portion of the up-
stream side ink chamber 62 tends to become low entirely.
Therefore, the heat from the driving substrate 30 can be
transmitted to the ink almost evenly and efficiently in each
position of the upstream side ink chamber 62. With this,
the heat from the driving substrate 30 can be discharged
efficiently through the ink in the ink tank 60.
[0121] The ink ejector 10 includes an outflow opening
102 through which some of the ink flowing in from the in-
tank flow path F1 flows out, and the inkjet head 100 in-
cludes the ink discharge flow path 721 which guides the
ink flowing out from the outflow opening 102 of the ink
ejector 10 outside the inkjet head 100. As described

above, among the ink supplied from the ink tank 60 to
the ink ejector 10, the ink which is not ejected from the
nozzle 111 is guided outside and then returned. With this,
the amount of ink flowing in the in-tank flow path F1 of
the ink tank 60 can be increased. With this, the heat of
the driving substrate 30 transmitted to the ink and the
bubbles in the ink can flow efficiently with the ink and can
be discharged outside.
[0122] The inkjet head 100 includes the bypass flow
path F2 which connects the in-tank flow path F1 and the
ink discharge flow path 721 without connecting the ink
ejector 10 in between, the filter 61 as the second filter
which is provided in the bypass flow path F2 and through
which ink flowing in the bypass flow path F2 passes, and
the check valve 73 which is provided between the con-
necting position with the bypass flow path F2 in the ink
discharge flow path 721 and the exit (outlet 72) of the ink
discharge flow path 721, and which does not pass ink in
the direction opposite to the direction heading to the outlet
72.
[0123] According to such bypass flow path F2, the heat
transmitted from the driving substrate 30 can be dis-
charged outside from the outlet 72 with the ink, and the
bubbles in the ink can be discharged outside from the
outlet 72. The discharge flow path of the ink passing the
bypass flow path F2 has a short flow path length com-
pared to the discharge path of the ink passing the ink
ejector 10. With this, the pressure loss can be made
small. Therefore, according to the ink discharge path
passing the bypass flow path F2, it is possible to more
efficiently discharge heat and remove bubbles than the
discharge path of the ink passing the ink ejector 10.
[0124] Further, by providing the check valve 73, the
reverse flow of the ink to the ink ejector 10 from the outlet
72 side can be prevented. Therefore, it is possible to
prevent problems occurring in the nozzle 111 and the ink
flow path in communication with the nozzle 111 by the
bubbles and the foreign substances mixed by such re-
verse flow of the ink.
[0125] The bypass flow path F2 is provided in the ink
tank 60 and the first filter and the second filter are pro-
vided as one. With this, the number of units included in
the inkjet head 100 can be reduced and the rise in the
manufacturing cost can be suppressed. Further, the
inkjet head 100 becoming smaller can be achieved.
[0126] The inkjet head 100 includes an attaching screw
54 as the attaching member to detachably fix the ink tank
60. According to such structure to detachably fix the ink
tank 60, when clogging and deterioration over time oc-
curs in the filter 61, the filter 61 can be easily and cheaply
be exchanged by exchanging the ink tank 60.
[0127] The cover member 52 covering at least a portion
of the driving substrate 30 is provided between the ink
tank 60 and the driving substrate 30, and the heat dissi-
pating member 53 in contact with the cover member 52
and the ink tank 60 is provided between the cover mem-
ber 52 and the ink tank 60. With this, the heat of the
driving substrate 30 can be more efficiently transmitted
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to the ink tank 60.
[0128] The amount of heat dissipation from the front
surface of the driving substrate 30 during operation of
the driving circuit is larger than the amount of heat dissi-
pation from the back surface of the driving substrate 30,
and the ink tank 60 is provided in a side of the front surface
of the driving substrate 30. With this, the heat of the driv-
ing substrate 30 can be efficiently transmitted to the ink
tank 60 and discharged.
[0129] The inkjet recording device 1 according to the
present embodiment includes the inkjet head 100 and
the decrease of image quality due to the heat of the driv-
ing substrate 30 in the inkjet head 100 can be efficiently
suppressed.

(Modification)

[0130] Next, the modification of the above embodiment
is described.
[0131] According to the above embodiment, in the ink
tank 60, the upstream side ink chamber 62 and the up-
stream side auxiliary ink chamber 65 are provided in the
-Y direction side (facing surface 60a side) with relation
to the filter 61, and the downstream side ink chamber 63
and the downstream side auxiliary ink chamber 66 are
provided in the +Y direction side with relation to the filter
61. According to the modification, the relation of the po-
sitions of the above ink chambers with relation to the filter
61 is opposite. That is, according to the modification, the
downstream side ink chamber 63 and the downstream
side auxiliary ink chamber 66 are provided in the -Y di-
rection side (facing surface 60a side) with relation to the
filter 61, and the upstream side ink chamber 62 and the
upstream side auxiliary ink chamber 65 are provided in
the +Y direction side with relation to the filter 61.
[0132] According to the above configuration, the down-
stream side ink chamber 63 is provided in the side close
to the facing surface 60a, that is, the side close to the
driving substrate 30. Therefore, after the ink moves from
the upstream side ink chamber 62, passes the filter 61,
and moves to the downstream side ink chamber 63, the
ink easily receives the heat of the driving substrate 30.
[0133] As shown in FIG. 12, in the downstream side
ink chamber 63, since the ink flows towards the opening
A2 provided in the upper right of the drawing, the flow
rate of the ink in the region R near the opening A2 is
faster than the flow rate of the ink in the other regions.
[0134] Therefore, according to the configuration of the
modification with the downstream side ink chamber 63
provided on the facing surface 60a side of the filter 61,
the ink which absorbed heat in the region R can be im-
mediately discharged to the pulling flow path 64. There-
fore, the heat discharge efficiency in the region R is en-
hanced (that is, the range of the region R can be inten-
sively cooled). Therefore, by positioning a circuit compo-
nent (for example, driving element 31) with a large
amount of heat generation in the range of the driving
substrate 30 overlapping with the region R viewed from

the Y direction, the heat emitted from the circuit compo-
nent can be absorbed efficiently, and the heat can be
discharged outside with the ink.
[0135] The present invention is not limited to the above
embodiment, and various modifications are possible.
[0136] For example, the shape and the way of setting
the ink tank 60 is not limited to the description of the
above embodiment, and can be any shape or way of
setting as long as the range satisfies the condition of "the
facing surface 60a is along the driving substrate 30 and
the heat of the driving substrate 30 transmits to the facing
surface 60a".
[0137] One example may be, according to the present
embodiment, as the ink tank 60, the facing surface 60a
and the surface on the opposite side (front surface side)
of the facing surface 60a are both flat. The shape is not
limited to the above, and the shape of the surface other
than the facing surface 60a of the ink tank 60 can be any
shape within the range which can be fitted in the head
unit 3.
[0138] According to the present embodiment, the driv-
ing substrate 30 and the ink tank 60 face each other with
the cover member 52 and the heat dissipating member
53 in between. The relation is not limited to the above,
and the driving substrate 30 and the ink tank 60 can di-
rectly face each other. Specifically, by providing an open-
ing in the portion of the cover member 52 covered by the
ink tank 60, the heat of the driving substrate 30 can pass
the opening and may be dissipated directly to the ink tank
60.
[0139] In addition to the facing surface 60a and the
driving substrate 30 being parallel, the manner in which
the facing surface 60a is along the driving substrate 30
can be a tilted manner with the facing surface 60a tilted
in a slight angle (about a few degrees to 10 plus a few
degrees) with relation to the driving substrate 30.
[0140] Instead of the configuration providing the ink
tank 60 detachably, the ink tank 60 can be fixed so as
not to be detachable.
[0141] According to the above embodiment, the driving
substrate 30 is provided to be vertical with relation to the
ink ejecting surface 112 of the ink ejector 10, but the
direction is not limited to the above, and the driving sub-
strate 30 can be provided along any direction intersecting
with the ink ejecting surface 112. When the space for
positioning the driving substrate 30 and the ink tank 60
can be secured, the driving substrate 30 can be provided
parallel with the ink ejecting surface 112.
[0142] The amount of heat dissipation from the back
surface side of the driving substrate 30 can be larger than
the amount of heat dissipation from the front surface side
(for example, the driving element 31 can be provided on
the back surface side of the driving substrate 30), and
the ink tank 60 can be positioned in the side of the back
surface of the driving substrate 30.
[0143] The configuration of the in-tank flow path F1 in
the ink tank 60 according to the present embodiment is
one example, and the in-tank flow path F1 can be any
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other configuration which can supply the ink flowing in
from the inlet 71 to the ink ejector 10.
[0144] According to the present embodiment, the by-
pass flow path F2 is provided in the ink tank 60, but the
configuration is not limited to the above, and the bypass
flow path F2 can be provided outside the ink tank 60. In
this case, preferably, the filter (second filter) separate
from the filter 61 of the ink tank 60 is provided in the
bypass flow path F2.
[0145] According to the present embodiment, the ink
supply flow path 711 and the ink discharge flow path 721
are provided in the ink tank 60, but the configuration is
not limited to the above and at least one of the ink supply
flow path 711 and the ink discharge flow path 721 can
be provided outside the ink tank 60.
[0146] According to the present embodiment, the pie-
zoelectric element 123 is deformed and the pressure of
the ink in the pressure chamber is changed to eject the
ink. This is the inkjet head 100 including the head chip
with the vent mode but the configuration is not limited to
the above. For example, the piezoelectric member in-
cluded in a wall of the pressure chamber can repeat dis-
placement in a shear mode to change the pressure of
the ink in the pressure chamber and eject ink. Such inkjet
head including the head chip in a shear mode can be
applied to the present invention.
[0147] According to the present embodiment and the
modification, the conveyor 2 including the conveying belt
2c conveys the recording medium M but the structure is
not limited to the above. The conveyor 2 can hold the
recording medium M on the outer circumferential surface
of the rotating conveying drum and convey the recording
medium M, for example.
[0148] The present embodiment and the modification
include an inkjet recording device 1 in a single pass meth-
od, but the present invention can be applied to the inkjet
recording device which records the image while scanning
the inkjet head 100.
[0149] Various embodiments of the present invention
are described above, but the scope of the present inven-
tion is not limited by the embodiments described above,
and the scope of the present invention includes the range
of the invention as described in the attached claims and
its equivalents.

Industrial Applicability

[0150] The present invention can be applied to an inkjet
head and an inkjet recording device.

Reference Sign List

[0151]

1 inkjet recording device
2 conveyor
3 head unit
9 ink circulating mechanism

10 ink ejector
101 inflow opening
102 outflow opening
11 nozzle substrate
111 nozzle
112 ink ejecting surface
12 actuator substrate
123 piezoelectric element
13 common ink chamber
131 first common ink chamber
132 second common ink chamber
20 controller
30 driving substrate
31 driving element
32 first connector
33 second connector
40 wiring member
51 exterior member
52 cover member
53 heat dissipating member
54 attaching screw
60 ink tank
60a facing surface
601 base
602 lid
603 fixed portion
61 filter
62 upstream side ink chamber
63 downstream side ink chamber
64 pulling flow path
65 upstream side auxiliary ink chamber
66 downstream side auxiliary ink chamber
67 communicating flow path
68 partitioning member
71 inlet
711 ink supply flow path
72 outlet
721 ink discharge flow path
73 check valve
100 inkjet head
F1 in-tank flow path
F2 bypass flow path
HC head chip
M recording medium

Claims

1. An inkjet head comprising:

an ink ejector in which an opening of a nozzle
which ejects ink is provided in an ink ejecting
surface and which includes an operation ele-
ment which performs an operation to eject ink
from the opening of the nozzle;
a driving substrate in which a driving circuit is
provided to drive the operation element; and
an ink tank which stores ink supplied to the ink
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ejector,
wherein, the ink tank is provided with a prede-
termined surface of the ink tank among outer
surfaces of the ink tank positioned along the driv-
ing substrate, and
the ink tank is provided in a manner that heat of
the driving substrate is transmitted to the prede-
termined surface.

2. The inkjet head according to claim 1, wherein the
driving substrate is provided along a direction inter-
secting with the ink ejecting surface in a side opposite
of the ink ejecting surface of the ink ejector.

3. The inkjet head according to claim 1 or 2, wherein,
the ink tank is provided with an in-tank flow path in
which ink supplied to the ink ejector flows in a pre-
determined supply direction, and
the ink tank is provided with a first filter which is pro-
vided along the predetermined surface inside the in-
tank flow path and through which ink flowing in the
in-tank flow path passes.

4. The inkjet head according to claim 3, wherein,
the in-tank flow path includes an upstream side ink
chamber adjacent to the first filter on an upstream
side in the supply direction,
the in-tank flow path includes a downstream side ink
chamber adjacent to the first filter on a downstream
side in the supply direction, and
the upstream side ink chamber is provided on the
predetermined surface side of the first filter.

5. The inkjet head according to claim 3, wherein,
the in-tank flow path includes an upstream side ink
chamber adjacent to the first filter on an upstream
side in the supply direction,
the in-tank flow path includes a downstream side ink
chamber adjacent to the first filter on a downstream
side in the supply direction, and
the downstream side ink chamber is provided on the
predetermined surface side of the first filter.

6. The inkjet head according to any one of claims 3 to
5, wherein,
the ink ejector includes an outflow opening from
which some of the ink flowing in from the in-tank flow
path flow out, and
the inkjet head includes an ink discharge flow path
which guides the ink flowing out from the outflow
opening of the ink ejector outside of the inkjet head.

7. The inkjet head according to claim 6, further com-
prising,
a bypass flow path which connects the in-tank flow
path and the ink discharge flow path without the ink
ejector in between,
a second filter which is provided inside the bypass

flow path and through which the ink flowing in the
bypass flow path passes, and
a backward flow preventer which is provided be-
tween a connecting position with the bypass flow
path in the ink discharge flow path and an exit of the
ink discharge flow path, and which does not pass ink
in a direction reverse from a direction heading to the
exit.

8. The inkjet head according to claim 7, wherein,
the bypass flow path is provided inside the ink tank,
and
the first filter and the second filter are provided as
one.

9. The inkjet head according to any one of claims 3 to
8, further comprising an attaching member which de-
tachably fixes the ink tank.

10. The inkjet head according to any one of claims 1 to
9, wherein,
a cover member which covers at least a portion of
the driving substrate is provided between the ink tank
and the driving substrate, and
a heat dissipating member which comes into contact
with the cover member and the ink tank is provided
between the cover member and the ink tank.

11. The inkjet head according to any one of claims 1 to
10, wherein,
an amount of heat dissipation from one surface of
the driving substrate when the driving circuit is op-
erated is larger than the amount of heat dissipation
from the other surface of the driving substrate, and
the ink tank is provided in a side of the one surface
of the driving substrate.

12. An inkjet recording device including the inkjet head
according to any one of claims 1 to 11.
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