
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
18

6 
70

2
A

1
*EP004186702A1*

(11) EP 4 186 702 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
31.05.2023 Bulletin 2023/22

(21) Application number: 22177336.9

(22) Date of filing: 04.06.2022

(51) International Patent Classification (IPC):
B41J 2/14 (2006.01)

(52) Cooperative Patent Classification (CPC): 
B41J 2/14209; B41J 2002/14362; 
B41J 2002/14419; B41J 2202/08; B41J 2202/12 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 25.11.2021 JP 2021191128

(71) Applicant: Toshiba TEC Kabushiki Kaisha
Tokyo 141-8562 (JP)

(72) Inventors:  
• Fukasawa, Masato

Shinagawa-ku, Tokyo 141-8562 (JP)
• Kusunoki, Ryutaro

Shinagawa-ku, Tokyo 141-8562 (JP)

(74) Representative: Bandpay & Greuter
30, rue Notre-Dame des Victoires
75002 Paris (FR)

(54) LIQUID DISCHARGE HEAD

(57) According to one embodiment, a liquid dis-
charge head includes a common liquid chamber, a com-
mon pressure chamber, an actuator, a substrate, a noz-
zle plate, a damper, and a bypass flow path. The common
liquid chamber includes an opening. The common pres-
sure chamber is connected to the common liquid cham-
ber. The actuator includes a plurality of pressure cham-
bers connected to the common pressure chamber. The

substrate is provided with the actuator and forms the
common pressure chamber together with the actuator.
The nozzle plate includes a plurality of nozzles arranged
in the plurality of pressure chambers, respectively. The
damper covers the opening of the common liquid cham-
ber. The bypass flow path connects the common liquid
chamber and the common pressure chamber.
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Description

FIELD

[0001] Embodiments described herein relate generally
to a liquid discharge head.

BACKGROUND

[0002] An inkjet head that discharges ink is known as
an example of a liquid discharge head used in a liquid
discharge device. Further, an inkjet head including a
damper for keeping the negative pressure in the common
pressure chamber constant at the time of ink discharge
is also known. The inkjet head needs to remove air bub-
bles inside when filling ink. However, such an inkjet head
has a problem in that many air bubbles remain in the
damper portion. Further, as an inkjet head, a technique
is also known in which a rib is provided in a damper cham-
ber to push out air bubbles in the same path as the ink
flow. Such an inkjet head needs to include a path com-
municating with the outside air for discharging air bub-
bles, which increases the size of the inkjet head.
[0003] To this end, there is provided a liquid discharge
head comprising: a common liquid chamber including an
opening; a common pressure chamber connected to the
common liquid chamber; an actuator including a plurality
of pressure chambers connected to the common pres-
sure chamber; a substrate provided with the actuator and
forming the common pressure chamber together with the
actuator; a nozzle plate including a plurality of nozzles
arranged to face the plurality of pressure chambers, re-
spectively; a damper covering the opening of the com-
mon liquid chamber; and a bypass flow path connecting
the common liquid chamber and the common pressure
chamber.
[0004] Preferably, the damper is a polyimide film
formed to have a thickness of 25 mm or less.
[0005] Preferably, the opening of the common liquid
chamber covered by the damper has a long shape in one
direction, and a width of the damper in a lateral direction
is 4 mm or more.
[0006] Preferably, a fluid resistance of the bypass flow
path is smaller than a fluid resistance of the common
liquid chamber and the common pressure chamber.
[0007] Preferably, a flow path cross section of the by-
pass flow path has a rectangular shape having a width
of 1 mm.
[0008] Preferably, a length of the bypass flow path is
10 mm or more.
[0009] Preferably, the damper has Young’s modulus
of 3.4 GPa.
[0010] The head may comprise a manifold unit includ-
ing a manifold formed in a plate shape or a block shape,
the manifold is fixed to a main surface of the substrate,
wherein the common liquid chamber is formed in the
manifold.
[0011] The manifold may comprise a lower part at a

side where the substrate is fixed and an upper part at a
side opposite to the side where the substrate is fixed, the
upper part forming a ceiling portion of the common liquid
chamber.
[0012] The opening may be formed in the upper part
and the damper may be fixed around the opening.
[0013] The bypass flow path may be connected to the
ceiling portion of the common liquid chamber.
[0014] The bypass flow path may be provided directly
below the damper.
[0015] The bypass flow path may be formed into a bent
shape in which at least a part of the bypass flow path is
bent.
[0016] The manifold unit may further comprise an ink
discharge pipe.
[0017] The present invention also relates to a printer
comprising the above-described liquid discharge head.

DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a perspective view showing a configuration
of a liquid discharge head according to an embodi-
ment;
FIG. 2 is a perspective view showing a configuration
of a head main body and a manifold unit;
FIG. 3 is a plan view showing the configuration of
the head main body;
FIG. 4 is a plan view showing the configuration of
the manifold unit;
FIG. 5 is a cross-sectional view showing the config-
uration of the head main body and the manifold unit
in a cross section taken along line V-V in FIG. 4;
FIG. 6 is a cross-sectional view showing the config-
uration of the head main body and the manifold unit;
FIG. 7 is a perspective view showing a part of the
flow path configuration of the head main body and
the manifold unit;
FIG. 8 is a plan view showing a part of the flow path
configuration of the head main body and the manifold
unit;
FIG. 9 is a side view showing a part of the flow path
configuration of the head main body and the manifold
unit;
FIG. 10 is a side view showing a part of the flow path
configuration of the head main body and the manifold
unit;
FIG. 11 is an explanatory diagram showing a change
in pressure in a common pressure chamber;
FIG. 12 is an explanatory diagram showing a change
in pressure in the common pressure chamber;
FIG. 13 is an explanatory diagram showing a change
in pressure in the common pressure chamber;
FIG. 14 is an explanatory diagram showing a change
in pressure in the common pressure chamber;
FIG. 15 is an explanatory diagram showing a change
in pressure in the common pressure chamber;
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FIG. 16 is an explanatory diagram showing a change
in pressure in the common pressure chamber;
FIG. 17 is an explanatory diagram showing the re-
lationship between the width of the damper and the
strain area;
FIG. 18 is an explanatory diagram showing the re-
lationship between the width of the damper and the
strain area; and
FIG. 19 is an explanatory diagram showing a con-
figuration of a liquid discharge device according to
an embodiment.

DETAILED DESCRIPTION

[0019] Embodiments of the present disclosure provide
a liquid discharge head capable of removing air bubbles
with a simple configuration.
[0020] In general, according to one embodiment, a liq-
uid discharge head includes a common liquid chamber,
a common pressure chamber, an actuator, a substrate,
a nozzle plate, a damper, and a bypass flow path. The
common liquid chamber includes an opening. The com-
mon pressure chamber is connected to the common liq-
uid chamber. The actuator includes a plurality of pressure
chambers connected to the common pressure chamber.
The substrate is provided with the actuator and forms the
common pressure chamber together with the actuator.
The nozzle plate includes a plurality of nozzles arranged
in the plurality of pressure chambers, respectively. The
damper covers the opening of the common liquid cham-
ber. The bypass flow path connects the common liquid
chamber and the common pressure chamber.
[0021] Hereinafter, a liquid discharge head 1 and a liq-
uid discharge device 2 using the liquid discharge head 1
according to an embodiment will be described with ref-
erence to FIGS. 1 to 19. FIG. 1 is a perspective view
showing a configuration of the liquid discharge head 1
according to the embodiment. FIG. 2 is a perspective
view showing a configuration of a head main body 11
and a manifold unit 12 of the liquid discharge head 1 and
FIG. 3 is a plan view showing the configuration of the
head main body 11 with a nozzle plate 114 omitted. FIG.
4 is a plan view showing the configuration of the manifold
unit 12.
[0022] FIG. 5 is a cross-sectional view showing the
configuration of the head main body 11 and the manifold
unit 12 in a cross section taken along line V-V in FIG. 4,
and FIG. 6 is a cross-sectional view showing the config-
uration of the head main body 11 and the manifold unit
12. FIG. 7 is a perspective view showing a part of the
flow path configuration of the head main body 11 and the
manifold unit 12, and FIG. 8 is a plan view showing a part
of the flow path configuration of the head main body 11
and the manifold unit 12. FIGS. 9 and 10 are side views
showing a part of the flow path configuration of the head
main body 11 and the manifold unit 12, and FIGS. 9 and
10 are shown from different directions. FIGS. 11 to 16
are explanatory diagrams showing changes in the pres-

sure of the common pressure chamber due to differences
in the shape of a damper 127, and FIGS. 17 and 18 are
explanatory diagrams showing the relationship between
the shape of the damper 127 and the strain area. FIG.
19 is an explanatory diagram showing the configuration
of the liquid discharge device 2. For the sake of expla-
nation in each drawing, the configuration is shown en-
larged, reduced, or omitted as appropriate.
[0023] The liquid discharge head 1 is, for example, an
inkjet head provided in the liquid discharge device 2 such
as an inkjet recording device shown in FIG. 19. The liquid
discharge head 1 is provided in a head unit 2130 including
a supply tank 2132 as a liquid accommodating unit pro-
vided in the liquid discharge device 2.
[0024] The liquid discharge head 1 is supplied with ink
as a liquid stored in the supply tank 2132. The liquid dis-
charge head 1 may be a non-circulation type head that
does not circulate ink, or may be a circulation type head
that circulates ink. In the present embodiment, the liquid
discharge head 1 will be described with reference to an
example of a non-circulation type head. Further, the liquid
discharge head 1 is connected to a temperature control
device 2116 provided in the liquid discharge device 2,
and a temperature control liquid (temperature control wa-
ter) for controlling the temperature of the ink is supplied.
[0025] As shown in FIGS. 1 to 5, the liquid discharge
head 1 includes the head main body 11, the manifold unit
12, a circuit board 13, and a cover 14. For example, the
liquid discharge head 1 is a side shooter type four-row
integrated structure head including two sets of head main
bodies 11 having a pair of actuators 113.
[0026] The head main body 11 discharges the liquid.
As shown in FIGS. 3, 5, and 6, the head main body 11
includes a substrate 111, a frame 112, an actuator 113,
and a nozzle plate 114. Further, the head main body 11
includes a common pressure chamber 116. In the exam-
ple of the present embodiment, an example in which one
head main body 11 has two actuators 113 will be de-
scribed.
[0027] The substrate 111 is formed in a rectangular
plate shape by, for example, a ceramic material. The sub-
strate 111 is formed, for example, in a rectangular shape
that is long in one direction. The substrate 111 includes
a single or a plurality of supply ports 1111 and a single
or a plurality of discharge ports 1112. The substrate 111
is provided with a pair of actuators 113 and has a wiring
pattern for driving the actuators 113 formed thereon. The
supply port 1111 and the discharge port 1112 are
through-holes penetrating between both main surfaces
of the substrate 111.
[0028] A single supply port 1111 is provided, for exam-
ple, at a position facing a first common pressure chamber
1161 described later in the common pressure chamber
116. The supply port 1111 is, for example, an elongated
hole long in one direction along the longitudinal direction
of the first common pressure chamber 1161.
[0029] Two discharge ports 1112 are provided, for ex-
ample, at positions facing one of the third common pres-
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sure chambers 1163 of the two third common pressure
chambers 1163 described later in the common pressure
chamber 116. Further, for example, the discharge port
1112 is provided on the substrate 111 adjacent to one
end portion in the longitudinal direction of the pair of ac-
tuators 113.
[0030] The frame 112 is fixed to one main surface of
the substrate 111 with an adhesive or the like. The frame
112 surrounds the supply port 1111, the plurality of dis-
charge ports 1112, and the actuators 113, which are pro-
vided on the substrate 111.
[0031] For example, the frame 112 is formed in a rec-
tangular frame shape to form a long opening in one di-
rection along the longitudinal direction of the frame 112.
A pair of actuators 113, the supply port 1111, and two
discharge ports 1112 are arranged in the opening of the
frame 112.
[0032] The pair of actuators 113 adhere to the mount-
ing surface of the substrate 111. The pair of actuators
113 are provided on the substrate 111 side by side in two
rows with the supply port 1111 interposed therebetween.
The actuator 113 is formed in the shape of a long plate
in one direction. The actuator 113 is disposed in the open-
ing of the frame 112 and adhered to the main surface of
the substrate 111. As a specific example, the actuator
113 is formed by adhering two pieces of piezoelectric
materials having a rectangular plate shape long in one
direction to face each other so that their polarization di-
rections are opposite to each other. Here, the piezoelec-
tric material is, for example, PZT (lead zirconate titanate).
The actuator 113 is adhered to the mounting surface of
the substrate 111 with, for example, a thermosetting
epoxy adhesive.
[0033] The actuator 113 has, for example, a plurality
of pressure chambers 1131 arranged at equal intervals
in the longitudinal direction. The actuator 113 has a plu-
rality of grooves formed in the longitudinal direction of
the actuator 113 on the main surface side opposite to the
substrate 111 side, and the pressure chamber 1131 is
formed by these grooves. In other words, the actuator
113 has a plurality of walls that are evenly spaced in the
longitudinal direction to form grooves therebetween. The
plurality of walls 1133 form a plurality of pressure cham-
bers 1131 between adjacent walls. The wall 1133 is a
piezoelectric body as a driving element that changes the
volume of the pressure chamber 1131 by applying a drive
voltage.
[0034] The surface of the actuator 113 opposite to the
substrate 111 adheres to the nozzle plate 114. Further,
the actuator 113 is formed with a wiring pattern for driving
the plurality of pressure chambers 1131.
[0035] The pressure chamber 1131 is a pressure
chamber for injecting ink from the nozzle 1141 during
operations such as printing by the liquid discharge head
1. In the present embodiment, the example in which the
actuator 113 has a plurality of pressure chambers 1131
is described, but for example, the actuator 113 may have
a configuration having air chambers alternately arranged

with the plurality of pressure chambers 1131. If the air
chamber adjacent to the pressure chamber 1131 is pro-
vided, the nozzle 1141 is disposed in the portion of the
nozzle plate 114 facing the pressure chamber 1131, and
the nozzle 1141 is not disposed in the portion facing the
air chamber. That is, ink is not discharged from the air
chamber. The air chamber is closed, for example, by a
wall formed of a photosensitive resin at both ends of the
groove of the actuator 113. The air chamber is formed
by closing the groove of the actuator 113 with the sub-
strate 111, the nozzle plate 114, and the walls at both
ends.
[0036] The nozzle plate 114 is formed in a plate shape.
The nozzle plate 114 is fixed to the main surface of the
frame 112 on the opposite side of the substrate 111 with
an adhesive or the like. The nozzle plate 114 includes a
plurality of nozzles 1141 formed at positions facing the
plurality of pressure chambers 1131. In the present em-
bodiment, the nozzle plate 114 has two rows of nozzles
in which the plurality of nozzles 1141 are arranged in one
direction.
[0037] The plurality of nozzles 1141 facing the plurality
of pressure chambers 1131 are holes for injecting ink
during operations such as printing by the liquid discharge
head 1.
[0038] The common pressure chamber 116 communi-
cates with the supply port 1111. The common pressure
chamber 116 is provided around the pair of actuators
113. Specifically, the common pressure chamber 116
communicates with the primary side and the secondary
side of the plurality of pressure chambers 1131 of each
actuator 113. Further, the common pressure chamber
116 communicates with the discharge port 1112.
[0039] As a specific example, the common pressure
chamber 116 includes a first common pressure chamber
1161 long in one direction, two second common pressure
chambers 1162 long in one direction, and a third common
pressure chamber 1163 connecting both ends of the first
common pressure chamber 1161 and both ends of the
two second common pressure chambers 1162. Further,
in the common pressure chamber 116, the supply port
1111 communicates with the primary sides of the plurality
of pressure chambers 1131 of the actuator 113 by the
first common pressure chamber 1161 and the third com-
mon pressure chamber 1163 communicates with the sec-
ondary sides of the plurality of pressure chambers 1131
by the second common pressure chamber 1162.
[0040] The primary side of the pressure chamber 1131
is the upstream side of the pressure chamber 1131 in
the direction in which the liquid flows, and in the present
embodiment, it is the first common pressure chamber
1161 side of the pressure chamber 1131. The secondary
side of the pressure chamber 1131 is the downstream
side of the pressure chamber 1131 in the direction in
which the liquid flows, but in the present embodiment, it
is the second common pressure chamber 1162 side of
the pressure chamber 1131.
[0041] The first common pressure chamber 1161 is
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formed between the pair of actuators 113. The first com-
mon pressure chamber 1161 constitutes an ink flow path
from the supply port 1111 to the openings on the primary
sides of the plurality of pressure chambers 1131 of each
actuator 113. Further, the first common pressure cham-
ber 1161 constitutes an ink flow path from the supply port
1111 to the two third common pressure chambers 1163
on both end sides in the longitudinal direction of the first
common pressure chamber 1161 (actuator 113).
[0042] The second common pressure chamber 1162
is formed between each actuator 113 and the frame 112,
respectively. The second common pressure chamber
1162 forms an ink flow path from the third common pres-
sure chamber 1163 to the secondary side openings of
the plurality of pressure chambers 1131.
[0043] The third common pressure chamber 1163 is
adjacent to both ends of the actuator 113 in the longitu-
dinal direction, for example. In the third common pressure
chamber 1163, the first common pressure chamber 1161
communicates with the two second common pressure
chambers 11162 on both end sides in the longitudinal
direction of the pair of actuators 113. The third common
pressure chamber 1163 forms a partial ink flow path from
the first common pressure chamber 1161 to the second
common pressure chamber 1162 without passing
through the plurality of pressure chambers 1131 of each
actuator 113. Further, the third common pressure cham-
ber 1163 forms an ink flow path from the first common
pressure chamber 1161 and the two second common
pressure chambers 1162 to the discharge port 1112.
[0044] As shown in FIGS. 1, 2, and 4 to 6, the manifold
unit 12 includes a manifold 121, a top plate 122, an ink
supply pipe 123, an ink discharge pipe 124, a tempera-
ture control water supply pipe 125 and a temperature
control water discharge pipe, which are a pair of temper-
ature control pipes, a damper 127, and a bypass flow
path 128. The number of the ink supply pipe 123, the ink
discharge pipe 124, the temperature control water supply
pipe 125, and the temperature control water discharge
pipe can be appropriately set.
[0045] The manifold 121 is formed in a plate shape or
a block shape. As shown in FIGS. 6 to 9, the manifold
121 includes a common liquid chamber 1211 continuous
with the supply port 1111 of the substrate 111 and forming
the liquid supply flow path, a discharge flow path 1212
continuous with the discharge port 1112 of the substrate
111 and forming the liquid discharge flow path, and a
temperature control flow path 1213 forming a flow path
of a temperature control fluid. FIGS. 7 to 10 are views
showing the configuration of the flow path formed by the
head main body 11 and the manifold unit 12.
[0046] One main surface of the manifold 121 is fixed
to the main surface of the substrate 111. Further, in the
manifold 121, the top plate 122 is fixed to the main surface
opposite to the main surface to which the substrate 111
is fixed. Further, in the manifold 121, the ink supply pipe
123, the ink discharge pipe 124, the temperature control
water supply pipe 125, and the temperature control water

discharge pipe are fixed via, for example, the top plate
122.
[0047] The common liquid chamber 1211 is a flow path
formed in the manifold 121 by holes and grooves. The
common liquid chamber 1211 fluidly connects the ink
supply pipe 123 and the supply port 1111 of the substrate
111.
[0048] For example, as shown in FIGS. 6 to 9, the com-
mon liquid chamber 1211 is a square-shaped flow path
extending along the longitudinal direction of the actuator
113 and the longitudinal direction of the supply port 1111.
The supply port 1111 is continuous below the common
liquid chamber 1211, and the damper 127 is provided on
a ceiling portion 12111 above the common liquid cham-
ber 1211.
[0049] For example, in the common liquid chamber
1211, the longitudinal width on the substrate 111 side is
larger than the longitudinal width of the supply port 1111,
and the longitudinal width of the ceiling portion 12111 is
smaller than the longitudinal width on the substrate 111
side. Further, for example, in the common liquid chamber
1211, the width of the upper ceiling portion 12111 is larger
than the width of the other portion (on the substrate 111
side) in the lateral direction orthogonal to the longitudinal
direction of the common liquid chamber 1211. For exam-
ple, the manifold 121 is formed by integrally assembling
two parts divided into upper and lower parts, the substrate
111 side is formed by the lower part, and the ceiling por-
tion 12111 is formed by the upper part.
[0050] The discharge flow path 1212 is a flow path
formed in the manifold 121 by holes and grooves. The
discharge flow path 1212 fluidly connects, for example,
the ink discharge pipe 124 and two discharge ports 1112
of the substrate 111.
[0051] The temperature control flow path 1213 is a flow
path formed in the manifold 121 by holes and grooves.
The temperature control flow path 1213 fluidly connects
the temperature control water supply pipe 125 and the
temperature control water discharge pipe.
[0052] Both ends of the temperature control flow path
1213 are openings connected to the temperature control
water supply pipe 125 and the temperature control water
discharge pipe provided on one main surface of the man-
ifold 121. Further, the temperature control flow path 1213
is formed to be capable of heat exchange with the sub-
strate 111 fixed to the manifold 121.
[0053] The top plate 122 is provided on the surface of
the manifold 121 opposite to the surface on which the
substrate 111 is provided. The top plate 122 covers the
manifold 121 to seal the common liquid chamber 1211,
the discharge flow path 1212, and the temperature con-
trol flow path 1213.
[0054] Further, the top plate 122 includes an opening
for connecting the pipes 123, 124, and 125 and causing
the pipes 123, 124, and 125 to communicate with the
flow paths 1211, 1212, and 1213.
[0055] The ink supply pipe 123 is connected to the
common liquid chamber 1211. The ink discharge pipe
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124 is connected to the discharge flow path 1212. The
temperature control water supply pipe 125 and the tem-
perature control water discharge pipe are connected to
the primary side and the secondary side of the temper-
ature control flow path 1213.
[0056] In the present embodiment, the ink supply pipe
123 is disposed on one end side in the longitudinal di-
rection of the manifold 121, and the ink discharge pipe
124 is disposed on the other end side in the longitudinal
direction of the manifold 121. Further, one of the temper-
ature control water supply pipe 125 and the temperature
control water discharge pipe is disposed on one end side
in the longitudinal direction of the manifold 121, and the
other of the temperature control water supply pipe 125
and the temperature control water discharge pipe is dis-
posed on the other end side in the longitudinal direction
of the manifold 121.
[0057] The damper 127 is formed in the form of a thin
film or a sheet that can be elastically deformed. The
damper 127 covers the opening 12112 of the ceiling por-
tion 12111 of the common liquid chamber 1211. Here,
the opening 12112 of the ceiling portion 12111 is an open-
ing formed on the surface of the manifold 121 on the side
where the top plate 122 is provided. The damper 127
elastically deforms in response to pressure fluctuations
in the common liquid chamber 1211. The damper 127 is
fixed around the opening 12112 of the ceiling portion
12111 of the manifold 121. Further, for example, the
damper 127 is sandwiched between the manifold 121
and the top plate 122. The lower surface of the damper
127 faces the common liquid chamber 1211, and the up-
per surface of the damper 127 faces the opening of the
top plate 122.
[0058] As a specific example, the damper 127 is
formed of a polyimide film. The damper 127 is formed in
a rectangular shape that is long in the same direction as
the longitudinal direction of the opening 12112 of the ceil-
ing portion 12111 of the common liquid chamber 1211
which is long in one direction.
[0059] As a suitable example, the width of the damper
127 in the lateral direction is 4 mm or more. The width of
the damper 127 in the lateral direction is a width that can
be secured if the damper 127 is used for the head main
body 11. Here, the width of the damper 127 in the lateral
direction is the width of the opening 12112 of the ceiling
portion 12111 of the common liquid chamber 1211 in the
lateral direction. The thickness of the damper 127 is 25
mm or less. The lower limit of the thickness of the damper
127 is a thickness at which the deformation of the damper
127 does not become a plastic deformation due to the
pressure of the common liquid chamber 1211, and is set
by the characteristics of the damper 127. Further, for ex-
ample, the damper 127 is formed by using, for example,
a polyimide film having Young’s modulus of 3.4 GPa.
[0060] Hereinafter, the relationship between the width
in the lateral direction, thickness, and Young’s modulus
of the damper 127 and the function of the damper 127
will be described with reference to FIGS. 11 to 18.

[0061] FIGS. 11 to 14 show the fluctuation of the pres-
sure if the width of the damper 127 in the lateral direction
is changed. FIGS. 11 to 14 graph the pressure detected
at the end portion of the common pressure chamber 116
in the longitudinal direction, the central portion of the com-
mon pressure chamber 116 in the longitudinal direction,
and the inlet of the common liquid chamber 1211 as the
inlet of the ink supply path. Further, FIG. 11 is an example
in which the width W of the damper 127 in the lateral
direction (the width in the lateral direction of the opening
12112 of the ceiling portion 12111 of the common liquid
chamber 1211) is set to 1.2 mm, and FIG. 12 is an ex-
ample in which the width W of the damper 127 in the
lateral direction (the width in the lateral direction of the
opening 12112 of the ceiling portion 12111 of the com-
mon liquid chamber 1211) is set to 2.0 mm. FIG. 15 is
an example in which the width W of the damper 127 in
the lateral direction (the width in the lateral direction of
the opening 12112 of the ceiling portion 12111 of the
common liquid chamber 1211) is set to 3.0 mm, and FIG.
16 is an example in which the width W of the damper 127
in the lateral direction (the width in the lateral direction
of the opening 12112 of the ceiling portion 12111 of the
common liquid chamber 1211) is set to 4.0 mm.
[0062] In any of the examples shown in FIGS. 11 to
14, the liquid discharge head 1 is driven under the same
conditions, and the damper 127 is formed by using a
polyimide film having a thickness t of 25 mm and Young’s
modulus E of 3.4 GPa.
[0063] As shown in FIG. 11, if the width W of the damp-
er 127 in the lateral direction is 1.2 mm, the pressure
fluctuation at each position is large. As shown in FIGS.
11 to 14, as the width of the damper 127 in the lateral
direction increases, the pressure fluctuation at each po-
sition becomes smaller, and if the width W of the damper
127 in the lateral direction becomes 4 mm, there is almost
no pressure fluctuation at each position. As is clear from
the results of these pressure fluctuations, as the width
W of the damper 127 in the lateral direction increases,
both the peak pressure value and the number of fluctu-
ations per hour decrease. As is clear from such a result,
if the damper 127 is provided, the effect of reducing the
pressure fluctuation can be obtained. Further, by setting
the width W of the damper 127 in the lateral direction to
4 mm or more, the pressure fluctuation can be suitably
reduced.
[0064] FIGS. 15 and 16 show the relationship of pres-
sure fluctuation if the thickness t of the damper 127 is 50
mm and 25 mm. In the examples shown in FIGS. 15 and
16, the width W of the damper 127 in the lateral direction
is 4.0 mm and the damper 127 is formed of a polyimide
film having Young’s modulus of 3.4 GPa. Further, FIGS.
15 and 16 graph the pressure at the end portion of the
common pressure chamber 116, the central portion of
the common pressure chamber 116, and the inlet of the
common liquid chamber 1211 as the inlet of the ink supply
path.
[0065] As shown in FIGS. 15 and 16, the pressure fluc-
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tuation if the damper 127 having a thickness of 50 mm is
used is larger than the pressure fluctuation if the damper
127 having a thickness of 25 mm is used. In particular, if
the thickness t of the damper 127 is 25 mm, almost no
pressure fluctuation is observed. As is clear from such a
result, if the damper 127 is provided, the effect of reducing
the pressure fluctuation can be obtained. Further, by set-
ting the thickness t of the damper 127 to 25 mm or less,
the pressure fluctuation can be suitably reduced.
[0066] FIGS. 17 and 18 are graphs of the relationship
of the strain area ds with respect to the width of the damp-
er 127 in the lateral direction if Young’s modulus E of the
polyimide film forming the damper 127 is 9.1 GPa and
3.4 Gpa, obtained at the thickness t of the damper 127
of 10 mm, 20 mm, 30 mm, 40 mm, and 50 mm, respectively.
[0067] Here, the strain area ds is calculated from the
following equation based on the thickness t (m) of the
damper 127 and the width W (m) of the damper 127 in
the lateral direction (short side). 

[0068] Here, the coefficient k varies depending on
Young’s modulus E of the damper 127. For example, if
Young’s modulus E of the damper 127 is 9.1 GPa, the
coefficient k is 2.066 3 10-12, and if Young’s modulus E
of the damper 127 is 3.4 GPa, the coefficient k is 5.530
3 10-12.
[0069] As shown in FIGS. 17 and 18, the damper 127
made of a polyimide film having Young’s modulus E of
3.4 GPa at each thickness t has a strain area ds larger
than the damper 127 made of a polyimide film having
Young’s modulus E of 9.1 GPa.
[0070] For example, in order to increase the strain area
ds, the damper 127 is preferably formed of a polyimide
film having Young’s modulus E of 3.4 GPa. Therefore, a
suitable example of the damper 127 is, for example, a
damper in which the width W in the lateral direction of
the damper 127 is 4 mm or more, the thickness t of the
damper 127 is 25 mm or less, and Young’s modulus E of
the polyimide film forming the damper 127 is 3.4 GPa.
[0071] Further, it is desirable that the strain area ds is,
for example, 3.18 3 10-10 or more. However, if the strain
area ds can be set to a desired value, the thickness t of
the damper 127, the width W in the lateral direction, and
Young’s modulus E can be appropriately set.
[0072] As shown in FIGS. 2, 4, and 6 to 9, the bypass
flow path 128 connects the ceiling portion 12111 of the
common liquid chamber 1211 with the common pressure
chamber 116 or the secondary side of the common pres-
sure chamber 116. The bypass flow path 128 is connect-
ed to, for example, a position of the ceiling portion 12111
of the common liquid chamber 1211 adjacent to the
damper 127. The common pressure chamber 116 or the
secondary side of the common pressure chamber 116
to which the bypass flow path 128 is connected is, for

example, the second common pressure chamber 1162
or the third common pressure chamber 1163 of the com-
mon pressure chamber 116, and the discharge flow path
1212 or the ink discharge pipe 124. The fluid resistance
of the bypass flow path 128 is larger than the fluid resist-
ance of the common liquid chamber 1211 and the fluid
resistance of the common pressure chamber 116.
[0073] The bypass flow path 128 bypasses the com-
mon liquid chamber 1211 and the common pressure
chamber 116 to discharge air bubbles in the common
liquid chamber 1211 during maintenance and ink filling.
The bypass flow path 128 is formed so that the cross
section of the flow path is rectangular or circular. The
shape of the bypass flow path 128 is formed, for example,
into a straight line or a bent shape in which a part of the
bypass flow path 128 is bent.
[0074] That is, the bypass flow path 128 is set in the
flow path cross-sectional area, length, and shape so that
the area, length, and shape can prevent ink from flowing
more than necessary. Here, preventing ink from flowing
more than necessary means the ink flow without hinder-
ing maintenance or ink filling while the air bubbles flow
during maintenance or ink filling, and/or the ink flow with-
out impeding the function of the liquid discharge head 1.
[0075] A specific example of the bypass flow path 128
of the present embodiment will be described. As in the
fluid configuration shown in FIGS. 7 to 9, one end of the
bypass flow path 128 is in the ceiling portion 12111 of
the common liquid chamber 1211 and directly below the
damper 127, and is connected to the side opposite to the
side on which the ink supply pipe 123 is connected in the
longitudinal direction of the common liquid chamber
1211. In other words, one end of the bypass flow path
128 is on the secondary side of the ceiling portion 12111
of the common liquid chamber 1211 and is connected
directly below the damper 127.
[0076] Further, the other end of the bypass flow path
128 is connected to the ink discharge pipe 124 connected
to the discharge flow path 1212. Further, the bypass flow
path 128 is formed, for example, in a rectangular shape
in the cross section of the flow path. The flow path cross
section of the bypass flow path 128 is, for example, 1
mm 3 1 mm. The length of the bypass flow path 128 is
10 mm. Further, the bypass flow path 128 is formed, for
example, in a shape that bends 90° at three points.
[0077] One end of the circuit board 13 is connected to
the wiring pattern of the actuator 113 via the wiring pattern
of the substrate 111. The circuit board 13 includes, for
example, a wiring film, a driver IC mounted on the wiring
film, and a printed wiring board mounted on the wiring
film.
[0078] The circuit board 13 drives the actuator by ap-
plying a drive voltage to the wiring pattern of the actuator
by the driver IC, increases or decreases the volume of
the pressure chamber 1131, and discharges droplets
from the nozzle 1141.
[0079] For example, a plurality of wiring films are pro-
vided. The wiring film is, for example, a Chip on Film
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(COF) on which a driver IC is mounted. The driver IC is
electrically connected to the wiring pattern formed in the
pressure chamber 1131 via the wiring film. The printed
wiring board is a Printing Wiring Assembly (PWA) on
which various electronic components and connectors are
mounted.
[0080] The cover 14 covers or accommodates a part
of the head main body 11, a part of the manifold unit 12,
and the circuit board 13.
[0081] The liquid discharge head 1 configured in this
way is provided in, for example, an inkjet recording device
which is an example of the liquid discharge device 2
shown in FIG. 19. Hereinafter, the liquid discharge device
2 will be described as an inkjet recording device 2. The
liquid discharge head 1 is connected to the supply tank
2132 as a liquid accommodating unit provided in the inkjet
recording device 2. The liquid discharge head 1 is a cir-
culation type head that circulates ink between the liquid
discharge head 1 and the supply tank 2132, or a non-
circulation type head in which ink is supplied from the
supply tank 2132 and the ink is discharged to a mainte-
nance device 2117 at the time of maintenance. The liquid
discharge head 1 is arranged so that the nozzle 1141 of
the nozzle plate 114 of the head main body 11 faces
downward.
[0082] Hereinafter, the inkjet recording device 2 having
the liquid discharge head 1 will be described with refer-
ence to FIG. 19. The inkjet recording device 2 includes
a housing 2111, a medium supply unit 2112, an image
forming unit 2113, a medium discharge unit 2114, a con-
veyance device 2115 which is a support device, a tem-
perature control device 2116, a maintenance device
2117, and a control unit 2118.
[0083] The inkjet recording device 2 is an inkjet printer
that performs image forming processing on paper P by
discharging a liquid such as ink or the like while convey-
ing, for example, the paper P as a recording medium
which is a target of the discharge along a predetermined
conveyance path 2001 from the medium supply unit 2112
to the medium discharge unit 2114 through the image
forming unit 2113.
[0084] The medium supply unit 2112 includes a plural-
ity of paper feed cassettes 21121. The image forming
unit 2113 includes a support unit 2120 that supports the
paper, and a plurality of head units 2130 that are arranged
so as to face each other above the support unit 2120.
The medium discharge unit 2114 includes a paper dis-
charge tray 21141.
[0085] The support unit 2120 includes a conveyance
belt 21201 provided in a loop shape in a predetermined
region for image formation, a support plate 21202 for
supporting the conveyance belt 21201 from the back
side, and a plurality of belt rollers 21203 provided on the
back side of the conveyance belt 21201.
[0086] The head unit 2130 includes the liquid dis-
charge heads 1 which are a plurality of inkjet heads, a
plurality of supply tanks 2132 as liquid tanks mounted on
the liquid discharge heads 1, respectively, a pump 2134

for supplying ink, and connection flow paths 2135 for con-
necting the liquid discharge heads 1 and the supply tanks
2132.
[0087] In the present embodiment, the liquid discharge
head 1 includes the liquid discharge heads 1 of four colors
of cyan, magenta, yellow, and black, and the supply tanks
2132 of four colors for accommodating inks of each of
these colors. The supply tank 2132 is connected to the
liquid discharge head 1 by the connection flow path 2135.
[0088] The pump 2134 is, for example, a liquid feed
pump composed of a piezoelectric pump. The pump 2134
is connected to the control unit 2118 and is driven and
controlled by the control unit 2118.
[0089] The connection flow path 2135 includes a sup-
ply flow path connected to the ink supply pipe 123 of the
liquid discharge head 1. Further, the connection flow path
2135 includes a recovery flow path connected to the ink
discharge pipe 124 of the liquid discharge head 1. For
example, since the liquid discharge head 1 is of a non-
circulation type, the recovery circuit is connected to the
maintenance device 2117. For example, if the liquid dis-
charge head 1 is of a circulation type, the recovery flow
path is connected to the supply tank 2132.
[0090] The conveyance device 2115 conveys the pa-
per P along the conveyance path 2001 from the paper
feed cassette 21121 of the medium supply unit 2112 to
the paper discharge tray 21141 of the medium discharge
unit 2114 through the image forming unit 2113. The con-
veyance device 2115 includes a plurality of guide plate
pairs 21211 to 21218 arranged along the conveyance
path 2001, and a plurality of conveyance rollers 21221
to 21228. The conveyance device 2115 supports the pa-
per P to be relatively movable to the liquid discharge head
1.
[0091] The temperature control device 2116 includes
a temperature control water tank 21161, a temperature
control circuit 21162 such as pipes or tubes for supplying
temperature control water, a pump for supplying temper-
ature control water, and a temperature control device for
adjusting the temperature of the temperature control wa-
ter. The temperature control device 2116 supplies the
temperature control water of the temperature control tank
21161 adjusted to a predetermined temperature by the
temperature control device to the temperature control
water supply pipe 125 via the temperature control circuit
21162 by the water supply of the pump. Further, the tem-
perature control device 2116 collects the water dis-
charged from the temperature control water discharge
pipe through the manifold 121 into the temperature con-
trol water tank 21161 via the temperature control circuit
21162. The temperature control device is, for example,
a heater or a cooler.
[0092] The maintenance device 2117 sucks and col-
lects the ink remaining on the outer surface of the nozzle
plate 114 at the time of maintenance, for example. If the
liquid discharge head 1 is of a non-circulating type, the
maintenance device 2117 collects the ink in the head
main body 11 from the nozzle 1141 at the time of main-
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tenance. Such a maintenance device 2117 includes a
tray, a tank, or the like for storing the collected ink.
[0093] The control unit 2118 includes a CPU 21181 as
an example of a processor, a memory such as a Read
Only Memory (ROM) for storing various programs, and
a Random Access Memory (RAM) for temporarily storing
various variable data and image data, and an interface
unit for inputting data from the outside and outputting
data to the outside.
[0094] Next, the flow of ink as a liquid in the liquid dis-
charge head 1 configured in this way will be described.
First, if the ink as a liquid is supplied to the ink supply
pipe 123, the ink flows through the common liquid cham-
ber 1211 of the manifold 121. Then, the ink moves from
the supply port 1111 of the substrate 111 facing the com-
mon liquid chamber 1211 to the first common pressure
chamber 1161.
[0095] A part of the ink that moved to the first common
pressure chamber 1161 moves to the plurality of pres-
sure chambers 1131 as shown by arrows in FIG. 3. Fur-
ther, a part of the ink that moved to the first common
pressure chamber 1161 moves to the third common pres-
sure chamber 1163 as shown by arrows in FIG. 3. The
ink that moved to the third common pressure chamber
1163 moves to the second common pressure chamber
1162. The ink that moved to the second common pres-
sure chamber 1162 moves to the plurality of pressure
chambers 1131. That is, in the example of the present
embodiment, the ink is supplied to the plurality of pres-
sure chambers 1131 from both the first common pressure
chamber 1161 and the second common pressure cham-
ber 1162. By driving the pressure chamber 1131, the ink
in the driven pressure chamber 1131 is discharged from
the nozzle 1141.
[0096] In the present embodiment, since the liquid dis-
charge head 1 is of a non-circulation type, the ink in the
second common pressure chamber 1162 moves to the
plurality of pressure chambers 1131. If the secondary
side of the ink discharge pipe 124 is opened during main-
tenance or ink filling, the ink in the second common pres-
sure chamber 1162 moves to the ink discharge pipe 124
through the third common pressure chamber 1163, the
discharge port 1112 of the substrate 111, and the dis-
charge flow path 1212 of the manifold 121.
[0097] Further, if the pressure chamber 1131 is driven
during maintenance or ink filling, the ink in the pressure
chamber 1131 is discharged from the nozzle 1141 to-
gether with the air bubbles accumulated in, for example,
the first common pressure chamber 1161, the second
common pressure chamber 1162, and the third common
pressure chamber 1163.
[0098] Further, since the liquid discharge head 1 is in
a posture in which the head main body 11 is located
downward and the manifold unit 12 is located upward in
the direction of gravity, if air bubbles are present in the
common liquid chamber 1211, the air bubbles inside the
common liquid chamber 1211 exist directly below the
damper 127. Therefore, during maintenance or ink filling,

the ink and air bubbles in the common liquid chamber
1211 move to the common pressure chamber 116 or the
secondary side of the common pressure chamber 116
through the bypass flow path 128 and are discharged
from the inside of the common liquid chamber 1211. The
air bubbles having passed through the bypass flow path
128 from the common liquid chamber 1211 are dis-
charged from the nozzle 1141. The air bubbles having
passed through the bypass flow path 128 from the com-
mon liquid chamber 1211 may be discharged from the
ink discharge pipe 124 to the maintenance device 2117.
[0099] According to the liquid discharge head 1 and
the liquid discharge device 2 using the liquid discharge
head 1 configured in this way, the damper 127 is provided
on the ceiling portion 12111 of the common liquid cham-
ber 1211 connected to the common pressure chamber
116. The damper 127 is in contact with the ink in the
common liquid chamber 1211 and is deformed by the
pressure fluctuation of the ink. As a result, the damper
127 reduces the pressure fluctuation and it is possible to
keep the negative pressure of the common pressure
chamber 116 connected to the common liquid chamber
1211 constant, or keep the negative pressure of the com-
mon pressure chamber 116 substantially constant.
[0100] Therefore, the liquid discharge head 1 can re-
duce pressure fluctuations in the flow path of the common
liquid chamber 1211 and the flow path of the liquid dis-
charge head 1 such as the common pressure chamber
116 and the actuator 113 which are the secondary sides
of the common liquid chamber 1211. The liquid discharge
head 1 can obtain high discharge stability by reducing
pressure fluctuations.
[0101] Further, the liquid discharge head 1 can further
suppress pressure fluctuations by using the damper 127
in a suitable shape and material. As a specific example,
by setting the width W of the damper 127 in the lateral
direction to 4 mm or more, the liquid discharge head 1
can further reduce the pressure fluctuation as shown in
FIG. 14. By setting the thickness of the damper 127 to
25 mm or less, the liquid discharge head 1 can further
reduce the pressure fluctuations as shown in FIG. 16.
Further, as shown in FIG. 18, by setting Young’s modulus
E of the polyimide film forming the damper 127 to 3.4
GPa, the strain area ds can be further increased, and
thus, the pressure fluctuation can be further reduced.
[0102] Further, the liquid discharge head 1 is config-
ured to provide the damper 127 on the ceiling portion
12111 of the common liquid chamber 1211 facing the
supply port 1111 of the substrate 111 continuous with
the common pressure chamber 116. That is, the liquid
discharge head 1 has a simple configuration in which an
opening for forming the common liquid chamber 1211 is
provided in the manifold 121, and the damper 127 is fixed
to the manifold 121 to cover the opening. Therefore, the
liquid discharge head 1 can be easily manufactured. Fur-
ther, since the damper 127 is formed in the common liquid
chamber 1211 formed by the manifold 121, the damper
127 can ensure a region having a sufficient size to contact
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the common liquid chamber 1211. As described above,
the liquid discharge head 1 having the damper 127 can
obtain a damper having sufficient performance at a low
cost and can be easily manufactured.
[0103] Further, the liquid discharge head 1 connects
the common liquid chamber 1211 and the common pres-
sure chamber 116 or the secondary side of the common
pressure chamber 116 by the bypass flow path 128. As
a result, the liquid discharge head 1 can easily discharge
air bubbles in the common liquid chamber 1211 during
maintenance or ink filling. Therefore, the liquid discharge
head 1 can easily perform maintenance including ink fill-
ing work and cleaning of the flow path of the liquid dis-
charge head 1.
[0104] Further, according to the liquid discharge head
1, the bypass flow path 128 is connected to the ceiling
portion 12111 of the common liquid chamber 1211 and
directly below the damper 127. As a result, the liquid dis-
charge head 1 can efficiently discharge the air bubbles
accumulated directly below the damper 127. Further, by
setting the fluid resistance of the bypass flow path 128
to, for example, a flow path cross section of 1 mm 3 1
mm and a length of 10 mm or more, the liquid discharge
head 1 can prevent the ink from flowing more than nec-
essary through the bypass flow path 128.
[0105] According to the liquid discharge head 1 and
the liquid discharge device 2 configured in this way, air
bubbles in the common liquid chamber 1211 can be re-
moved with a simple configuration in which the damper
127 and the bypass flow path 128 are provided.
[0106] The embodiment of the present disclosure is
not limited to the above-described configuration. For ex-
ample, in the above-mentioned example, as another ex-
ample, although the example of a non-circulation type is
described, the head main body 11 may be of a circulation
type or may be configured not to have the third common
pressure chamber 1163. For example, if the liquid dis-
charge head 1 is of a non-circulation type or a circulation
type, the liquid discharge head 1 may have a configura-
tion in which the third common pressure chamber 1163
is not provided and the discharge port 1112 is provided
in the second common pressure chamber 1162.
[0107] Further, in the above-mentioned example, the
example in which the bypass flow path 128 connects the
secondary side of the common liquid chamber 1211 and
the flow path in the common pressure chamber 116 or
the secondary side of the common pressure chamber
116 is described, but the present disclosure is not limited
thereto. For example, the bypass flow path 128 may be
configured to connect the primary side of the common
liquid chamber 1211 and the flow path in the common
pressure chamber 116 or the secondary side of the com-
mon pressure chamber 116. Further, a plurality of bypass
flow paths 128 may be provided. For example, the liquid
discharge head 1 may be configured to provide two by-
pass flow paths 128. The liquid discharge head 1 having
such a configuration may be connected with the bypass
flow paths 128 in which one bypass flow path 128 con-

nects the secondary side of the common liquid chamber
1211 and the flow path in the common pressure chamber
116 or the secondary side of the common pressure cham-
ber 116, and the other bypass flow path 128 connects
the primary side of the common liquid chamber 1211 and
the flow path in the common pressure chamber 116 or
the secondary side of the common pressure chamber
116.
[0108] Further, in the above embodiment, an example
in which the liquid discharge head 1 and the liquid dis-
charge device 2 are used in a recording device for dis-
charging ink as a liquid is illustrated, but the present dis-
closure is not limited thereto. That is, the liquid discharge
head 1 and the liquid discharge device 2 can also be
used, for example, in a 3D printer, an industrial manu-
facturing machine, and a medical application.
[0109] According to at least one embodiment de-
scribed above, air bubbles in the common liquid chamber
can be removed by a simple configuration in which a
damper and a bypass flow path are provided.
[0110] While certain embodiments have been de-
scribed, these embodiments are presented by way of ex-
ample 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; fur-
thermore, 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 equivalents are in-
tended to cover such forms or modifications as would fall
within the scope of the inventions.

Claims

1. A liquid discharge head comprising:

a common liquid chamber (1211) including an
opening;
a common pressure chamber (116) connected
to the common liquid chamber;
an actuator (113) including a plurality of pres-
sure chambers connected to the common pres-
sure chamber;
a substrate (111) provided with the actuator and
forming the common pressure chamber togeth-
er with the actuator;
a nozzle plate (114) including a plurality of noz-
zles (1141) arranged to face the plurality of pres-
sure chambers, respectively;
a damper (127) covering the opening of the com-
mon liquid chamber; and
a bypass flow path (128) connecting the com-
mon liquid chamber and the common pressure
chamber.

2. The head according to claim 1, wherein

17 18 



EP 4 186 702 A1

11

5

10

15

20

25

30

35

40

45

50

55

the damper is a polyimide film formed to have a
thickness of 25 mm or less, and
the opening of the common liquid chamber cov-
ered by the damper has a long shape in one
direction, and a width of the damper in a lateral
direction is 4 mm or more.

3. The head according to claim 1 or 2, wherein
a fluid resistance of the bypass flow path is smaller
than a fluid resistance of the common liquid chamber
and the common pressure chamber.

4. The head according to claim 3, wherein

a flow path cross section of the bypass flow path
has a rectangular shape having a width of 1 mm,
and
a length of the bypass flow path is 10 mm or
more.

5. The head according to any one of claims 1 to 4,
wherein
the damper has Young’s modulus of 3.4 GPa.

6. The head according to any one of claims 1 to 5, com-
prising a manifold unit (12) including a manifold (121)
formed in a plate shape or a block shape, the man-
ifold is fixed to a main surface of the substrate (111),
wherein the common liquid chamber (1211) is
formed in the manifold (121).

7. The head according to claim 6, the manifold com-
prising a lower part at a side where the substrate
(111) is fixed and an upper part at a side opposite
to the side where the substrate (111) is fixed, the
upper part forming a ceiling portion (12111) of the
common liquid chamber (1211).

8. The head according to claim 7, wherein the opening
(12112) is formed in the upper part wherein the
damper is fixed around the opening (12112).

9. The head according to any one of claims 6 to 8,
wherein the bypass flow path (128) is connected to
the ceiling portion (12111) of the common liquid
chamber (1211) and is provided directly below the
damper (127).

10. The head according to any one of claims 1 to 9,
wherein the bypass flow path (128) is formed into a
bent shape in which at least a part of the bypass flow
path (128) is bent.

11. The head according to any one of claims 1 to 10,
wherein the manifold unit (12) further comprises an
ink discharge pipe (124).

12. A printer comprising a liquid discharge head accord-

ing to any one of claims 1 to 11.
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