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(54) LIQUID EJECTION HEAD AND LIQUID EJECTION APPARATUS

(57) According to one embodiment, there is provided
a liquid ejection head including a liquid ejection unit con-
figured to eject liquid, an ink flow path connected to the
liquid ejection unit and through which ink supplied to the

liquid ejection unit passes, and a base portion where a
temperature control flow path through which a fluid for
temperature control passes is formed.
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Description

FIELD

[0001] Embodiments described herein relate generally
to a liquid ejection head and a liquid ejection apparatus.

BACKGROUND

[0002] A liquid ejection head used in various liquid
ejection apparatuses is known to have a configuration in
which, for example, a liquid ejection unit including an ac-
tuator for ejecting liquid, an inflow path connected to a
primary side of the liquid ejection unit, and an outflow
path connected to a secondary side of the liquid ejection
unit are included. In such a liquid ejection head, in order
to reduce a temperature difference of ink in the liquid
ejection head and improve printing performance, a sub-
strate including a flow path through which hot water flows
may be provided.
[0003] Embodiments provide a liquid ejection head
and a liquid ejection apparatus that are small and have
high printing performance.

DESCRIPTION OF THE DRAWINGS

[0004]

FIG. 1 is a perspective view illustrating a configura-
tion of a liquid ejection head according to a first em-
bodiment;
FIG. 2 is a perspective view illustrating the configu-
ration of the liquid ejection head;
FIG. 3 is a cross-sectional view illustrating the con-
figuration of the liquid ejection head;
FIG. 4 is a perspective view illustrating a part of the
liquid ejection head;
FIG. 5 is a perspective view illustrating a part of the
liquid ejection head in an exploded manner;
FIG. 6 is a plan view illustrating a partial configuration
of the liquid ejection head;
FIG. 7 is a perspective view illustrating the partial
configuration of the liquid ejection head; and
FIG. 8 is an explanatory diagram illustrating a con-
figuration of a liquid ejection apparatus using the liq-
uid ejection head.

DETAILED DESCRIPTION

[0005] In general, according to one embodiment, there
is provided a liquid ejection head including a liquid ejec-
tion unit configured to eject liquid, an ink flow path con-
nected to the liquid ejection unit and through which ink
supplied to the liquid ejection unit passes, and a base
portion where a temperature control flow path through
which a fluid for temperature control passes is formed.
[0006] Preferably, the liquid ejection unit is configured
to include an actuator including a plurality of pressure

chambers communicating with a plurality of nozzles for
ejecting liquid and a common liquid chamber communi-
cating with the plurality of pressure chambers, the base
portion is configured to include a pair of base plates that
are assembled facing each other, and the ink flow path
and the temperature control flow path are formed by
grooves formed on at least one of facing surfaces of the
pair of the base plates.
[0007] Preferably, the liquid ejection unit is configured
to include a pair of the actuators, and the base portion is
configured to include a plurality of the ink flow paths com-
municating with the common liquid chamber of a plurality
of the actuators, and the temperature control flow path.
[0008] Preferably, the base portion is configured to in-
clude a pair of the ink flow paths respectively connected
to the pair of the actuators, ports on a primary side and
a secondary side of the ink flow path connected to one
of the actuators are arranged on one main surface side
of the base portion, ports on the primary side and the
secondary side of the ink flow path connected to the other
of the actuators are arranged on the other main surface
side of the base portion, and a port on a primary side and
a port on a secondary side of the temperature control
flow path are arranged on one main surface side and the
other main surface side of the base portion, respectively.
[0009] There is also provided a liquid ejection appara-
tus comprising: the liquid ejection head as described
above; and a moving device configured to move a re-
cording medium relative to the liquid ejection head.
[0010] Hereinafter, a liquid ejection head 100 and a
liquid ejection apparatus 200 according to a first embod-
iment will be described with reference to FIGS. 1 to 8.
FIGS. 1 and 2 are perspective views illustrating the con-
figuration of the liquid ejection head 100 according to the
first embodiment. FIG. 3 is a cross-sectional view of the
liquid ejection head 100. FIG. 4 is a perspective view
illustrating a partial configuration of the liquid ejection
head 100. FIG. 5 is a perspective view illustrating a part
of the liquid ejection head 100 in an exploded manner.
FIG. 6 is a plan view of a base portion, and FIG. 7 is a
perspective view of a base plate 1212. FIG. 8 is an ex-
planatory diagram illustrating a configuration of the liquid
ejection apparatus using the liquid ejection head 100.
[0011] In the figures, arrows X, Y, and Z indicate three
directions orthogonal to each other. The X-axis is along
a first direction, which is an arrangement direction of noz-
zles, the Y-axis is along a second direction, which is an
arrangement direction of nozzle rows, and the Z-axis is
along a third direction, which is the direction in which
liquid droplets are ejected. For the sake of explanation,
the configuration is illustrated enlarged, reduced or omit-
ted in each figure as appropriate.
[0012] As illustrated in FIGS. 1 to 7, the liquid ejection
head 100 includes a liquid ejection unit 110, a base por-
tion 120, a plurality of circuit board units 130, a cover
140, and a pair of ink supply pipes 151 and 154, a pair
of ink recovery pipes 153 and 152, a temperature control
supply pipe 155, and a temperature control recovery pipe
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156. In the present embodiment, the liquid ejection head
100 is a two-color head including ink flow paths of two
systems and a drive system and ejecting two different
types of ink. When the same ink is used for the two sys-
tems, the liquid ejection head 100 becomes a single color
head with doubled resolution.
[0013] The liquid ejection head 100 is provided in a
liquid ejection apparatus 200 such as an ink jet recording
apparatus illustrated in FIG. 8, for example. The liquid
ejection head 100 is provided in a circulation type ink
circuit in which ink flow paths are respectively connected
to a pair of ink tanks 251 as liquid accommodating por-
tions provided in the liquid ejection apparatus 200 and
ink is circulated to and from the ink tanks 251. The liquid
ejection head 100 is disposed, for example, in a posture
in which nozzles 114 of the liquid ejection unit 110 are
directed downward. As the liquid ejection head 100, a
common liquid chamber circulation type head will be il-
lustrated.
[0014] The liquid ejection unit 110 includes a nozzle
plate 111 and a pair of actuators 1121 and 1122.
[0015] The nozzle plate 111 is configured in a plate
shape and includes a plurality of nozzles 114 aligned in
the first direction. The nozzle plate 111 includes one or
more rows of nozzles, for example, the same number as
the actuators 1121 and 1122, in which a plurality of noz-
zles 114 are arranged in the first direction. In the present
embodiment, two rows of nozzles are arranged in two
colors, one row for each flow path. Each nozzle 114 is a
through-hole that penetrates the nozzle plate 111. An
axial direction of the nozzle 114 is along the third direc-
tion.
[0016] The actuators 1121 and 1122 are provided on
one side and the other side in the second direction along
the thickness direction of the base portion 120 at the end
portions of the base portion 120 on the nozzle plate 111
side, respectively. Each of the actuators 1121 and 1122
includes a plurality of pressure chambers aligned in the
first direction and a common liquid chamber 115 com-
municating with the plurality of pressure chambers. The
common liquid chamber 115 extends in the first direction
and configures a path for allowing ink to flow from one
side to the other side or from the other side to one side
of each of the actuators 1121 and 1122 in the first direc-
tion. The actuators 1121 and 1122 include a plurality of
drive element portions for driving each pressure chamber
in the first direction. For example, the first actuator 1121
configures a path for allowing ink to flow from one side
to the other side, and the other actuator 1122 configures
a path for allowing ink to flow from the other side to one
side.
[0017] The plurality of pressure chambers of the actu-
ators 1121 and 1122 respectively communicate with the
nozzles 114 of the nozzle plate 111 disposed to face the
actuators 1121 and 1122.
[0018] An electrode is formed in each pressure cham-
ber. The electrode is electrically connected to a drive IC
133 via a wiring formed on a circuit board 131 and a

flexible wiring board 132 of the circuit board unit 130.
[0019] The base portion 120 is configured by assem-
bling a pair of base plates 1211 and 1212 made of a
ceramic material in a plate shape by bonding. A first ink
supply flow path 122, a first ink recovery flow path 123,
a second ink supply flow path 124, a second ink recovery
flow path 125, and a temperature control flow path 126
are formed in the base portion 120 by grooves formed in
predetermined regions on facing surfaces of the pair of
base plates 1211 and 1212.
[0020] On one base plate 1211, a first supply opening
161, a first recovery opening 162, a first introduction port
142, a first discharge port 143, and a temperature control
recovery opening 166 are formed. The first supply open-
ing 161, the first recovery opening 162, the first introduc-
tion port 142, the first discharge port 143, and the tem-
perature control recovery opening 166 are openings that
penetrate the base plate 1211 in the second direction,
which is the thickness direction. The first supply opening
161, the first recovery opening 162, and the temperature
control recovery opening 166 bring the first ink supply
flow path 122, the first ink recovery flow path 123, and
the temperature control flow path 126 into communica-
tion with ports 141, 144, and 150 provided on the main
surface on one side of the base plate 1211, respectively.
The first introduction port 142 and the first discharge port
143 bring the first ink supply flow path 122 and the first
ink recovery flow path 123 into communication with the
common liquid chamber 115 of the first actuator 1121
provided on one main surface of the base plate 1211.
[0021] On the other base plate 1212, a second supply
opening 164, a second recovery opening 163, a second
introduction port 147, a second discharge port 146, and
a temperature control supply opening 165 are formed.
The second supply opening 164, the second recovery
opening 163, the second introduction port 147, the sec-
ond discharge port 146, and the temperature control sup-
ply opening 165 are openings that penetrate the base
plate 1212 in the second direction, which is the thickness
direction. The second ink supply port 164, the second
ink recovery port 163, and the temperature control supply
opening 165 bring the second ink supply flow path 124,
the second ink recovery flow path 125, and the temper-
ature control flow path 126 into communication with ports
148, 144, and 149 provided on the main surface on the
other side of the base plate 1212 respectively. The sec-
ond introduction port 147 and the second discharge port
146 bring the second supply flow path 124 and the sec-
ond ink recovery flow path 125 into communication with
the common liquid chamber 115 of the second actuator
1121 provided on the other main surface of the base plate
1212. The openings are configured in a predetermined
position and shape so that a flow path resistance and
flow path length of each flow path become predetermined
values.
[0022] The first ink supply flow path 122 is formed from
the first supply opening 161 communicating with the first
supply port 141 provided on the main surface on one side
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of the base portion 120 to the first introduction port 142
communicating with the primary side of the common liq-
uid chamber 115 of one actuator 1121.
[0023] The first ink recovery flow path 123 is formed
from the first discharge port 143 communicating with the
secondary side of the common liquid chamber 115 of one
actuator 1121 to the first recovery opening 162 commu-
nicating with the first recovery port 144 provided on the
main surface on one side of the base portion 120.
[0024] The second ink supply flow path 124 is formed
from the second supply opening 164 communicating with
the second supply port 148 provided on the main surface
on the other side of the base portion 120 to the second
introduction port 147 communicating with the primary
side of the common liquid chamber 115 of the other ac-
tuator 1122.
[0025] The second ink recovery flow path 125 is formed
from the second discharge port 146 communicating with
the secondary side of the common liquid chamber 115
of the other actuator 1122 to the second recovery opening
163 communicating with the second recovery port 145
provided on the main surface on the other side of the
base portion 120.
[0026] The temperature control flow path 126 is formed
from the temperature control supply opening 165 that
communicates with the temperature control supply port
149 arranged on one end side of the base portion 120 in
the first direction to the temperature control recovery
opening 166 that communicates with the temperature
control recovery port 150 arranged on the other end side
of the first direction of the base portion 120 through a
target region where the drive IC is arranged and a region
adjacent to the common liquid chamber 115 of each of
the actuators 1121 and 1122. The temperature control
flow path 126 partially branches to pass through the re-
spective regions.
[0027] Flow paths of three systems of the first ink flow
path 128 configured with the first ink supply flow path 122
and the first ink recovery flow path 123, the second ink
flow path 129 configured with the second ink supply flow
path 124 and the second ink recovery flow path 125, and
the temperature control flow path 126 are provided in the
same base portion 120. That is, the flow paths are formed
by the grooves formed on the facing surfaces of the pair
of base plates 1211 and 1212, most of the flow paths are
formed at the same position in the second direction along
the thickness direction of the base portion 120. That is,
the pair of ink flow paths 128 and 129 and the temperature
control flow path 126 include a flow path portion config-
ured by the grooves formed on the same surface.
[0028] The temperature control flow path 126 includes
a main flow path portion 127 arranged at the center of
the base portion 120 in the first direction. The main flow
path portion 127 is arranged in a region where heat gen-
erating components such as the drive IC are arranged
and a region where the actuators 1121 and 1122 are
arranged. The second ink recovery flow path 125 is fluidly
and independently arranged adjacent to one side of the

main flow path portion 127 of the temperature control
flow path 126 in the first direction, and further, the first
ink supply flow path 122 is fluidly and independently ar-
ranged adjacent to one side of the second ink recovery
flow path 125 in the first direction. The first ink recovery
flow path 123 is fluidly and independently arranged ad-
jacent to the other side of the main flow path portion 127
of the temperature control flow path 126 in the first direc-
tion, and further, the second ink supply flow path 124 is
fluidly and independently arranged adjacent to the other
side of the first ink recovery flow path 123 in the first
direction.
[0029] The primary side and secondary side end por-
tions of the first ink flow path 128 are guided to the main
surface on one side of the base portion 120, and are
connected to the first supply port 141 and the first recov-
ery port 144 arranged on the main surface on one side,
respectively.
[0030] The first supply port 141 and the first recovery
port 144 are respectively connected to the ink supply pipe
151 and the ink recovery pipe 153, and are connected
to the ink tank 251 via a connection flow path 253 con-
figured with the ink supply pipe 151, the ink recovery pipe
153, and a connection pipe such as other pipe-shaped
members.
[0031] The primary side and secondary side end por-
tions of the second ink flow path 129 are guided to the
main surface on other side of the base portion 120, and
are connected to the second supply port 148 and the
second recovery port 145 provided on the other main
surface side, respectively.
[0032] The second supply port 148 and the second re-
covery port 145 are respectively connected to the ink
supply pipe 154 and the ink recovery pipe 152, and are
connected to another ink tank 251 via the connection flow
path 253 configured with the ink supply pipe 154, the ink
recovery pipe 152, and a connection pipe such as other
pipe-shaped members.
[0033] The temperature control flow path 126 branch-
es from the temperature control supply port 149 provided
on the other main surface side of the base portion 120,
which is one end side in the first direction, into two flow
paths, flows from one side to the other side in the first
direction through the target portion where the actuators
1121 and 1122 are arranged, merges, and reaches the
temperature control recovery port 150 provided on one
main surface side of the base portion 120, which is the
other end side in the first direction.
[0034] The primary side end portion of the temperature
control channel 126 is connected to the temperature con-
trol supply port 149 arranged on the other main surface
side of the base portion 120, and the secondary side end
portion of the temperature control channel 126 is con-
nected to the temperature control recovery port 150 ar-
ranged on one main surface side of the base portion 120.
[0035] The temperature control supply port 149 and
the temperature control recovery port 150 are connected
to the temperature control supply pipe 155 and the tem-
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perature control recovery pipe 156, respectively, and are
connected to a hot water tank 255 via a connection flow
path 258 configured with the temperature control supply
pipe 155, the temperature control recovery pipe 156 and
other connecting pipes such as pipe-shaped members.
[0036] The circuit board units 130 are provided on both
sides of the base portion 120 to sandwich the base por-
tion 120 in the second direction. One pair of circuit board
units 130 includes a circuit board 131, flexible wiring
boards 132, and the drive IC 133. Various electronic com-
ponents and connectors are mounted on the circuit. A
plurality of flexible wiring boards 132 are disposed in par-
allel in the first direction. The drive IC 133 is mounted on
the plurality of flexible wiring boards 132. One end side
of the flexible wiring board 132 in the third direction is
connected to the circuit board 131, and the other end
side is connected to the actuators 1121 and 1122. The
circuit board unit 130 is arranged in the central portion
of the base portion 120 in the first direction. That is, a
part of the base portion 120 extends outward in the first
direction of the circuit board unit 130, and the ports 141,
144, 145, 148, 149, and 150 and the pipes 151 to 156
are arranged outside the circuit board unit 130 in the first
direction.
[0037] The drive IC 133 is electrically connected to the
electrode formed in the pressure chamber via the wiring
on the circuit board 131, via the flexible wiring board 132.
[0038] The liquid ejection head 100 configured as de-
scribed above applies a drive voltage to the electrodes
of the actuators 1121 and 1122 by the drive IC to increase
or decrease the volume of the pressure chamber to eject
liquid droplets from the nozzles 114 facing the pressure
chamber.
[0039] In the liquid ejection head 100 configured as
described above, ink flows from the plurality of ink tanks
251 to pass through the first ink supply flow path 122 and
the second ink supply flow path 124 of the base portion
120, respectively, through the pair of supply pipes 151
and 154, and reaches the plurality of pressure chambers
from the common liquid chamber 115 of the pair of actu-
ators. The ink is ejected from the nozzles 114 of the noz-
zle row disposed to face the pressure chamber. The ink
is recovered again in the ink tank 251 by being flowed
from the pressure chamber and passed through the com-
mon liquid chamber 115 and the first ink recovery flow
path 123 and the second ink recovery flow path 125 of
the base portion 120 through the pair of recovery pipes
153 and 152, and circulates. The supply pipes 151 and
154 are provided with filters 176. The filter 176 includes
a supply port portion 177 and an outlet portion 178 for
removing air bubbles.
[0040] In the liquid ejection head 100, hot water or cold
water passes through the temperature control flow path
126 to exchange heat with the members surrounding the
temperature control flow path 126 in order to make the
temperature of the liquid discharge head 100 uniform.
[0041] Hereinafter, the liquid ejection apparatus 200
including the liquid ejection head 100 will be described

with reference to FIG. 8. FIG. 8 is an explanatory diagram
illustrating the configuration of an ink jet printer as the
liquid ejection apparatus 200. As illustrated in FIG. 8, the
liquid ejection apparatus 200 is an apparatus that per-
forms various processing such as image formation while
conveying, for example, paper P which is a recording
medium. The liquid ejection apparatus 200 includes a
casing 210 configuring an outer shell, a paper feed cas-
sette 211 as a paper supply unit, a paper discharge tray
212 as a discharge unit, a holding roller 213 as a moving
device that moves paper P relative to the liquid ejection
head 100 by rotating while holding the paper P on the
outer surface thereof, a conveyance device 214, a hold-
ing device 215, an image forming device 216, a discharg-
ing and peeling device 217, a plurality of liquid supply
devices 218, and a plurality of temperature control de-
vices 219. In FIG. 8, only one of the plurality of liquid
supply devices 218 and one of the plurality of temperature
control devices 219 is illustrated.
[0042] The paper feed cassette 211 is provided inside
the casing 210, and the paper discharge tray 212 holding
the paper P as a recording medium is provided at the
upper part of the casing 210. The paper discharge tray
212 supports the paper P discharged to the outside of
the casing 210 by the conveyance device 214.
[0043] The holding roller 213 is configured in a cylin-
drical shape having a constant length in the axial direc-
tion. The holding roller 213 conveys the paper P by ro-
tating while holding the paper P on the surface thereof.
Here, the holding roller 213 rotates clockwise in FIG. 7
to convey the paper P clockwise along the outer periph-
ery.
[0044] The holding device 215, the image forming de-
vice 216, and the discharging and peeling device 217 are
provided in order from the upstream side to the down-
stream side in the outer peripheral portion of the holding
roller 213.
[0045] The conveyance device 214 includes a plurality
of guide members 221 to 223 and a plurality of convey-
ance rollers 224 to 229 provided along a conveyance
path. The conveyance rollers 224 to 229 rotate by being
driven by a conveyance motor to send the paper P to the
downstream side along the conveyance path 201. The
conveyance device 214 conveys the paper P along a
predetermined conveyance path formed from the paper
feed cassette 211 through the outer periphery of the hold-
ing roller 213 to the paper discharge tray 212.
[0046] The holding device 215 includes a charging roll-
er 237 disposed to face the surface of the holding roller
213. The charging roller 237 is configured in a columnar
shape to include a metal rotating shaft and a conductive
rubber layer arranged around a rotating shaft. The charg-
ing roller 237 is configured to be able to switch a charge
supply state and to move in the direction of contacting
and separating from the surface of the holding roller 213.
The charging roller 237 is connected to a high voltage
generating circuit. The holding device 215 presses the
paper P against the outer surface of the holding roller
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213 and sucks and holds the paper P on the surface
(outer peripheral surface) of the holding roller 213 and
supplies electric power to the charging roller 237 with the
charging roller 237 in close proximity to the holding roller
213, thereby generating (charging) an electrostatic force
in the direction of sucking the paper P to the holding roller
213. The paper P is sucked on the surface of the holding
roller 213 by this electrostatic force.
[0047] The image forming apparatus 216 includes the
plurality of liquid ejection heads 100 disposed to face a
portion above the surface of the holding roller 213, which
is the downstream side of the charging roller 237. The
plurality of liquid ejection heads 100 are ink jet heads that
eject ink onto the paper P from the nozzles provided at
predetermined pitches to form an image.
[0048] The discharging and peeling device 217 dis-
charges the paper P and peels the paper P from the hold-
ing roller 213. The discharging and peeling device 217
includes a discharging device 241 for discharging the
paper P and a peeling device 242 for peeling the paper
P from the surface of the holding roller 213 after dis-
charge. The discharging and peeling device 217 dis-
charges the paper P and peels the paper P from the hold-
ing roller 213.
[0049] The discharging device 241 is provided on the
downstream side of the image forming device 216 in the
direction in which the paper P is conveyed, and includes
a chargeable static elimination roller 243. The discharg-
ing device 241 supplies an electric charge to discharge
the paper P, thereby releasing a sucking force and mak-
ing the paper P easy to peel off from the holding roller 213.
[0050] The peeling device 242 is provided on the down-
stream side of the discharging device 241 and includes
a separation blade 245 capable of rotating (moving). The
separation blade 245 is rotatable between a peeling po-
sition inserted between the paper P and the holding roller
213 and a retracting position retracted from the holding
roller 213, and peels the paper P from the surface of the
holding roller 213 while being disposed at the peeling
position.
[0051] Each ink supply device 218 is provided for each
of the actuators 1121 and 1122 of each liquid ejection
head 100. The ink supply device 218 includes the ink
tank 251 connected to the liquid ejection head 100, an
ink pump 252 as a supply mechanism, and a pressure
adjustment mechanism. Each ink tank 251 is connected
to each of the ink flow paths 128 and 129 of the liquid
ejection head 100 via the connection flow path 253 for
ink. The plurality of liquid supply devices 218 circulate
the ink in the ink tanks 251 with the liquid ejection heads
100.
[0052] Each temperature control device 219 is provid-
ed for each liquid ejection head 100. The temperature
control device 219 includes the hot water tank 255, a
heater 256, and a hot water pump 257 as a supply mech-
anism. The hot water tank 255 is connected to the tem-
perature control flow path of the liquid ejection head 100
via a hot water connection flow path 258. The heater 256

heats the inside of the hot water tank 255 under the con-
trol of a control unit, and adjusts the temperature of the
water in the hot water tank 255 to a desired temperature.
The temperature control device 219 sends the water or
hot water in the hot water tank 255 to the liquid ejection
head 100 by a pump driven by the control of the control
unit, and circulates water or hot water between the hot
water tank 255 and the temperature control flow path 126
of the liquid discharge head 100.
[0053] The control unit 280 includes a central process-
ing unit (CPU) as an example of a processor, a read only
memory (ROM) that stores various programs, and the
like, a random access memory (RAM) that temporarily
stores various variable data and image data, and an in-
terface portion for receiving data input from the outside
and outputting data to the outside.
[0054] In the liquid ejection head 100 and the liquid
ejection apparatus 200, when driving to eject liquid from
the nozzles 114, the control unit 280 changes the pres-
sure in the pressure chamber by applying a drive voltage
to the actuators 1121 and 1122 by the drive IC 133, and
causes ink droplets to be ejected from the nozzles 114
disposed to face each pressure chamber.
[0055] According to the present embodiment, it is pos-
sible to provide a liquid ejection head and a liquid ejection
apparatus that are small and have high printing perform-
ance. In the liquid ejection head 100 according to the
embodiment described above, the ink flow paths 128 and
129 and the temperature control flow path 126 are pro-
vided in the same base portion 120, and thus the thick-
ness dimension of the liquid ejection head 100 can be
reduced as compared with a configuration in which other
members are stacked. For example, the stacking dimen-
sion of tubular members can be reduced as compared
with a configuration in which the tubular members form-
ing the ink flow paths are provided by being stacked on
a plate including the flow path for temperature control.
Accordingly, the ink temperature and the base tempera-
ture can be kept uniform with the small liquid ejection
head, and the printing performance can be improved. In
particular, when aligning a plurality of liquid ejection
heads in the thickness direction, the distance between
colors can be reduced.
[0056] In the liquid ejection head 100, by providing the
ink flow paths of two systems in the same base portion
120, two-color ink flow paths can be configured in a small
size. The common liquid chamber 115 communicating
with the ink flow paths 128 and 129 of the base portion
120 is formed as a part of the actuators 1121 and 1122,
and a path for ink to flow from one side to the other side
or from the other side to one side in the first direction is
formed by using a part of the actuators 1121 and 1122,
thereby capable of realizing a common liquid chamber
circulation in a small size.
[0057] By configuring the ink flow paths 128 and 129
and the temperature control flow path 126 by forming
grooves on a pair of the ceramic base plates 1211 and
1212 and bonding the base plates 1211 and 1212 togeth-
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er, the flow path resistance can be reduced and the dis-
tance between the flow paths can also be reduced.
[0058] The present disclosure is not limited to the em-
bodiment described above as it is, and at an implemen-
tation stage, constituent elements can be modified and
embodied without departing from the gist thereof.
[0059] In the first embodiment described above, the
two-color head provided with the ink flow paths of two
systems is illustrated, but is not limited thereto. For ex-
ample, the second ink flow path may be omitted and a
single color may be used.
[0060] As the liquid ejection head 100, a head of a type
that circulates a liquid is exemplified, but is not limited
thereto. The liquid ejection head 100 can also be applied
to a head of a type that does not circulate a liquid. In the
type that does not circulate the liquid, since the discharge
port that communicates with the common liquid chamber
is not provided, the ink does not flow in the ink recovery
flow path, and thus the ink recovery flow path does not
need to be formed.
[0061] Liquid to be ejected is not limited to ink for print-
ing, and for example, a device for ejecting a liquid con-
taining conductive particles for forming a wiring pattern
of a printed wiring board may be used.
[0062] In addition to the matters described above, the
liquid ejection head may have a structure in which ink
droplets are ejected by deforming a diaphragm by static
electricity, or a structure in which ink droplets are ejected
from a nozzle by utilizing thermal energy of a heater or
the like.
[0063] In the embodiment described above, the liquid
ejection head is illustrated as an example of being used
in the liquid ejection apparatus such as an ink jet record-
ing device, but is not limited thereto, and can also be
used for, for example, a 3D printer, an industrial manu-
facturing machine, and a medical application, and can
be reduced in size, weight, and cost.
[0064] According to at least one embodiment de-
scribed above, it is possible to provide a liquid ejection
head and a liquid ejection apparatus having a high heat
dissipation property.
[0065] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the scope of the
inventions. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
as would fall within the scope of the inventions.

Claims

1. A liquid ejection head comprising:

a liquid ejection unit configured to eject liquid;
and
a base portion comprising:

an ink flow path connected to the liquid ejec-
tion unit and through which ink supplied to
the liquid ejection unit passes; and
a temperature control flow path through
which a fluid for temperature control pass-
es,

wherein the liquid ejection unit comprises an ac-
tuator including a plurality of pressure chambers
communicating with a plurality of nozzles for
ejecting liquid and a common liquid chamber
communicating with the plurality of pressure
chambers,
the base portion comprises a pair of base plates
that are assembled facing each other, and
the ink flow path and the temperature control
flow path are formed by grooves formed on at
least one of facing surfaces of the pair of the
base plates.

2. The liquid ejection head according to claim 1, where-
in a port on a primary side and a port on a secondary
side of the temperature control flow path are ar-
ranged on one main surface side and the other main
surface side of the base portion, respectively.

3. The liquid ejection head according to claim 1 or 2,
wherein the base portion comprises:

a plurality of the ink flow paths each communi-
cating with the common liquid chamber of a plu-
rality of the actuators, and
the temperature control flow path.

4. The liquid ejection head according to claim 1 or 2,
wherein
the liquid ejection unit comprises a pair of the actu-
ators, and
the base portion comprises a pair of the ink flow paths
respectively connected to the pair of the actuators,
ports on a primary side and a secondary side of the
ink flow path connected to one of the actuators are
arranged on one main surface side of the base por-
tion,
ports on the primary side and the secondary side of
the ink flow path connected to the other of the actu-
ators are arranged on the other main surface side of
the base portion.

5. A liquid ejection apparatus comprising:

the liquid ejection head according to any one of
claims 1 to 4; and
a moving device configured to move a recording
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medium relative to the liquid ejection head.
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