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(54) LIQUID DISCHARGE HEAD

(57) Provided is a liquid discharge head capable of
securing a compact size even when a discharge perform-
ance is secured. According to one embodiment, the liquid
discharge head includes: an actuator; a base plate; a first
manifold; and a second manifold. The actuator includes
a plurality of pressure chambers. The base plate is pro-
vided with the actuator on one surface thereof, and is

formed with a supply hole that is configured to supply a
liquid to the actuator and that is an elongated hole. The
first manifold is provided on the other surface of the base
plate and is formed with a first opening continuous with
the supply hole. The second manifold is provided on the
first manifold and is formed with a second opening form-
ing a supply path together with the first opening.
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Description

FIELD

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

BACKGROUND

[0002] An inkjet head that discharges an ink as a liquid
is known as an example of a liquid discharge head used
in a liquid discharge apparatus. The liquid discharge
head is provided with an actuator and a manifold on a
base plate. A standard base plate in the related art is
mainly ink supply in which a plurality of holes are ar-
ranged. Further, an ink liquid chamber formed inside the
manifold is mainly ink supply at a low position along a
bottom surface of the manifold. However, in recent years,
in a printer industry in which there is a demand for high-
speed printing with high productivity, there is a concern
that ink supply in a structure in the related art cannot
catch up with the demand, and a liquid discharge head
capable of supplying a large amount of ink quickly is re-
quired.
[0003] However, when a stable discharge perform-
ance capable of withstanding the supply in a large
amount is secured, components become large, and a
size and a cost of the liquid discharge head increase,
which results in a burden on a customer side printer ap-
paratus.
[0004] To this end, there is provided a liquid discharge
head according to claim 1.
[0005] Preferably, the surface of the base plate on
which the actuator is provided extends in a first direction
and a second direction.
[0006] Preferably, the supply hole, the first opening,
and the second opening each extend in the first direction.
[0007] Preferably, the supply hole, the first opening,
and the second opening are arranged in parallel in a third
direction perpendicular to the first direction and the sec-
ond direction.
[0008] The head may further comprise a frame body
provided on the one surface of the base plate and around
the actuator.
[0009] The head may further comprise a nozzle plate
covering the actuator and the frame body and formed
with a plurality of nozzles facing the plurality of pressure
chambers.
[0010] The actuator may comprise a pair of actuators.
[0011] The head may comprise a common liquid cham-
ber formed by the base plate, the nozzle plate, and the
frame body and continuous between the pair of actuators
and between the actuator and the frame body.
[0012] The supply hole may be arranged between the
pair of actuators.
the second manifold may be formed with a supply flow
path connected to the first opening and an ink supply
pipe configured to supply the liquid.

[0013] The head may further comprise a pair of head
bodies each comprising the actuator and the base plate.
[0014] The second manifold may be formed with a da-
tum hole configured to define a position of the head body.
[0015] Preferably, the length of the first opening of the
first manifold in the first direction is larger than the length
of the supply hole in the first direction.
[0016] Preferably, the first opening is a rectangular
through hole formed across both main surfaces of the
first manifold.
[0017] Preferably, the length of the first opening in the
first direction is larger than the length in the first direction
of a zone of the actuator in which the pressure chambers
are formed.
[0018] A third opening may be formed on the first man-
ifold.
[0019] A fourth opening connected to the second open-
ing may be formed on the second manifold.
[0020] The fourth opening may connect the third open-
ing and an ink discharge pipe for discharging the liquid.
[0021] A pair of the first openings may be formed on
the first manifold.
[0022] A pair of said second openings may be formed
on the second manifold.
[0023] A pair of supply holes may be formed on the
base plate.
[0024] Each first opening may be continuous with the
corresponding supply hole.
[0025] Each second opening may forme the supply
path together with the corresponding first opening to form
a pair of the supply paths.
[0026] The second opening may form a ceiling portion
of the supply path.
[0027] The length of the second opening in the first
direction may be smaller than the length of the first open-
ing in the first direction.
[0028] The present invention further relates to an inkjet
printer including said liquid discharge head.

DESCRIPTION OF THE DRAWINGS

[0029]

FIG. 1 is a perspective view illustrating a configura-
tion of a liquid discharge head according to an em-
bodiment.
FIG. 2 is an exploded perspective view illustrating
the configuration.
FIG. 3 is a side view illustrating the configuration.
FIG. 4 is a bottom view illustrating the configuration.
FIG. 5 is a perspective view illustrating configura-
tions of a head body and a manifold unit.
FIG. 6 is an exploded perspective view illustrating
the configurations.
FIG. 7 is a perspective view illustrating the configu-
rations taken along a line VII-VII in FIG. 5.
FIG. 8 is a cross sectional view illustrating the con-
figurations taken along the line VII-VII in FIG. 5.
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FIG. 9 is a perspective view illustrating the configu-
rations taken along a line VIII-VIII in FIG. 5.
FIG. 10 is a cross sectional view illustrating the con-
figurations taken along an arrow IX in FIG. 9.
FIG. 11 is an enlarged cross sectional view illustrat-
ing the configurations.
FIG. 12 is a perspective view illustrating the config-
uration of the manifold unit.
FIG. 13 is a perspective view illustrating the config-
uration taken along a line XIII-XIII in FIG. 12.
FIG. 14 is a perspective view illustrating a configu-
ration of a base plate of the head body.
FIG. 15 is a perspective view illustrating the config-
uration taken along a line XV-XV in FIG. 14.
FIG. 16 is a bottom view illustrating the configuration
of the head body with a part thereof omitted.
FIG. 17 is a perspective view illustrating a part of a
flow path configuration of the head body and the
manifold unit.
FIG. 18 is a top view illustrating a part of the flow
path configuration.
FIG. 19 is a side view illustrating a part of the flow
path configuration.
FIG. 20 is a side view illustrating a part of the flow
path configuration.
FIG. 21 is a view illustrating a configuration of a liquid
discharge apparatus.

DETAILED DESCRIPTION

[0030] In general, according to one embodiment, a liq-
uid discharge head capable of securing a compact size
even when a discharge performance is secured is pro-
vided.
[0031] According to an embodiment, a liquid discharge
head includes: an actuator; a base plate; a first manifold;
and a second manifold. The actuator includes a plurality
of pressure chambers. The base plate is provided with
the actuator on one surface thereof, and is formed with
a supply port (supply hole) that is configured to supply a
liquid to the actuator and that is an elongated hole. The
first manifold is provided on the other surface of the base
plate and is formed with a first opening continuous with
the supply port. The second manifold is provided on the
first manifold and is formed with a second opening form-
ing a supply path together with the first opening.
[0032] Hereinafter, a liquid discharge head 1 and a liq-
uid discharge apparatus 2 using a liquid discharge head
1 according to an embodiment will be described with ref-
erence to FIGS. 1 to 21. FIG. 1 is a perspective view
illustrating a configuration of the liquid discharge head 1
according to the embodiment. FIG. 2 is an exploded per-
spective view illustrating the configuration of the liquid
discharge head 1. FIG. 3 is a side view illustrating the
configuration of the liquid discharge head 1. FIG. 4 is a
bottom view illustrating the configuration of the liquid dis-
charge head 1.
[0033] FIG. 5 is a perspective view illustrating config-

urations of a head body 11 and a manifold unit 12 of the
liquid discharge head 1 according to the embodiment.
FIG. 6 is an exploded perspective view illustrating the
configurations of the head body 11 and the manifold unit
12 according to the embodiment. FIG. 7 is a perspective
view illustrating the configurations of the head body 11
and the manifold unit 12, taken along a line VII-VII in FIG.
5. FIG. 8 is a cross sectional view illustrating the config-
urations of the head body 11 and the manifold unit 12,
taken along the line VII-VII in FIG. 5. FIG. 9 is a perspec-
tive view illustrating the configurations of the head body
11 and the manifold unit 12, taken along a line VIII-VIII
in FIG. 5. FIG. 10 is a cross sectional view illustrating the
configurations of the head body 11 and the manifold unit
12, taken along an arrow IX in FIG. 9. FIG. 11 is an en-
larged cross sectional view illustrating the configurations
of the head body 11 and the manifold unit 12.
[0034] FIG. 12 is a perspective view illustrating the con-
figuration of the manifold unit 12. FIG. 13 is a perspective
view illustrating the configuration of the manifold unit 12,
taken along a line XIII-XIII in FIG. 12. FIG. 14 is a per-
spective view illustrating a configuration of a base plate
111 of the head body 11. FIG. 15 is a perspective view
illustrating a configuration of the base plate 111, taken
along a line XV-XV in FIG. 14. FIG. 16 is a bottom view
illustrating the configuration of the head body 11 with a
part thereof omitted.
[0035] FIG. 17 is a perspective view illustrating a part
of a flow path configuration of the head body 11 and the
manifold unit 12. FIG. 18 is a top view illustrating a part
of the flow path configuration of the head body 11 and
the manifold unit 12. FIG. 19 is a side view illustrating a
part of the flow path configuration of the head body 11
and the manifold unit 12. FIG. 20 is a side view illustrating
a part of the flow path configuration of the head body 11
and the manifold unit 12. FIG. 21 is a view illustrating a
configuration of the liquid discharge apparatus 2. In
FIGS. 13 to 16, an example of a flow of a liquid is illus-
trated by arrows.
[0036] In FIGS. 1 to 21, an X axis, a Y axis, and a Z
axis orthogonal to each other are illustrated. In the fol-
lowing description, a direction along the X axis is referred
to as a first direction X, a direction along the Y axis is
referred to as a second direction Y, and a direction along
the Z axis is referred to as a third direction Z. In addition,
in the drawings, configurations are enlarged, reduced, or
omitted as appropriate for the sake of description.
[0037] The liquid discharge head 1 is, for example, an
inkjet head provided in the liquid discharge apparatus 2
such as an inkjet record apparatus illustrated in FIG. 21.
The liquid discharge head 1 is provided in a head unit
2130 including a supply tank 2132 as a liquid storage
unit provided in the liquid discharge apparatus 2.
[0038] The liquid discharge head 1 is supplied with an
ink as a liquid stored in the supply tank 2132. The liquid
discharge head 1 may be a non-recycling head that does
not recycle the ink, or may be a recycling head that re-
cycles the ink. In the present embodiment, the liquid dis-
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charge head 1 is described using a non-recycling head
as an example.
[0039] As illustrated in FIGS. 1 to 3, the liquid discharge
head 1 includes the head body 11, the manifold unit 12,
a circuit board 13, and a cover 14. For example, the liquid
discharge head 1 is a side chute type four-row integrated
structure head including two sets of head bodies 11 each
having a pair of actuators 113.
[0040] The head body 11 discharges the liquid. As il-
lustrated in FIGS. 1 to 11 and 16, the head body 11 in-
cludes the base plate 111, a frame body 112, the actu-
ators 113, a nozzle plate 114, and a mask plate 115. In
addition, the head body 11 includes a common liquid
chamber 116. The present embodiment will be described
using an example of one head body 11 including two
actuators 113.
[0041] As illustrated in FIGS. 14 to 16, the base plate
111 is formed of, for example, a ceramic material in a
rectangular plate shape. The base plate 111 is formed
in, for example, a rectangular shape long in one direction
(first direction X). The base plate 111 has a single supply
port (hole) 1111 and a single or a plurality of discharge
ports 1112. The base plate 111 is provided with a pair of
actuators 113, and is formed with a wiring pattern for
driving the actuators 113. The supply port 1111 and the
discharge port 1112 are through holes that penetrate
both main surfaces of the base plate 111.
[0042] The single supply port 1111 is provided, for ex-
ample, at a position facing a first common liquid chamber
1161 of the common liquid chamber 116, which will be
described later. The supply port 1111 is, for example, an
elongated hole long in one direction along a longitudinal
direction of the first common liquid chamber 1161 (first
direction X). The supply port 1111 is, for example, a rec-
tangular shape long in one direction, or an elongated hole
that is semicircular and has a uniform width at both ends.
A width of the supply port 1111 in the longitudinal direc-
tion is set to, for example, a length equal to or greater
than a width (length) of the actuator 113 in the longitudinal
direction, or a length smaller than a length of the actuator
113 and substantially equal to a range (entire nozzle
range) in which a pressure chamber 1131 driven during
normal ink discharge and formed in the actuator 113 is
provided.
[0043] For example, two discharge ports 1112 are pro-
vided at positions facing at least a third common liquid
chamber 1163 of two third common liquid chambers 1163
of the common liquid chamber 116, which will be de-
scribed later. For example, as illustrated in FIG. 14, two
discharge ports 1112 are provided in each third common
liquid chamber 1163 of the common liquid chamber 116.
As illustrated in FIG. 16, the discharge ports 1112 may
be provided in the base plate 111 adjacent to one end of
the pair of actuators 113 in the longitudinal direction.
[0044] As illustrated in FIG. 16, the frame body 112 is
fixed to one main surface of the base plate 111 via an
adhesive or the like. The frame body 112 surrounds the
supply port 1111, the plurality of discharge ports 1112,

and the actuators 113 provided on the base plate 111.
[0045] For example, the frame body 112 is formed in
a rectangular frame shape long in one direction (first di-
rection X), thereby forming an opening long in one direc-
tion along the longitudinal direction of the frame body
112. The pair of actuators 113, the supply port 1111, and
two discharge ports 1112 are arranged in the opening of
the frame body 112.
[0046] The actuator 113 is formed in a long plate shape
in one direction (first direction X). The pair of actuators
113 is adhered to a mounting surface of the base plate
111. As illustrated in FIG. 16, the pair of actuators 113
is provided on the base plate 111 and arranged in two
rows in a lateral direction (second direction Y) orthogonal
to the longitudinal direction of the actuator 113 with the
supply port 1111 interposed therebetween. The actua-
tors 113 are arranged in the opening of the frame body
112 and adhered to a main surface of the base plate 111.
As a specific example, the actuator 113 is formed by ad-
hering two rectangular plate-shaped piezoelectric mate-
rials, which are long in one direction, to face each other
such that polarization directions thereof are opposite to
each other. Here, the piezoelectric material is, for exam-
ple, lead zirconium titanate (PZT). The actuator 113 is
adhered to the mounting surface of the base plate 111
via, for example, a thermosetting epoxy adhesive.
[0047] The actuator 113 includes, for example, a plu-
rality of pressure chambers 1131 arranged at equal in-
tervals in the longitudinal direction (first direction X). In
the actuator 113, a plurality of grooves are formed in the
longitudinal direction of the actuator 113 on a main sur-
face side opposite to a base plate 111 side, and the pres-
sure chambers 1131 are formed by the grooves. In other
words, the actuator 113 has a plurality of walls 1133 ar-
ranged at equal intervals in the longitudinal direction and
forming grooves therebetween. The plurality of walls
1133 form the plurality of pressure chambers 1131 be-
tween adjacent walls. That is, the plurality of walls 1133
are partition walls that separate the plurality of pressure
chambers 1131. In addition, the wall 1133 is a piezoe-
lectric body serving as a drive element that changes a
volume of the pressure chamber 1131 when a drive volt-
age is applied thereto.
[0048] A surface of the actuator 113 opposite to the
base plate 111 is adhered to the nozzle plate 114. In
addition, in the actuator 113, a wiring pattern for driving
the plurality of pressure chambers 1131 is formed.
[0049] The pressure chamber 1131 is a pressure
chamber for ejecting the ink from a nozzle 1141 during
an operation such as printing by the liquid discharge head
1. In the present embodiment, an example in which the
actuator 113 includes the plurality of pressure chambers
1131 is described. Alternatively, the actuator 113 may
include air chambers that are alternately arranged with
the plurality of pressure chambers 1131 and that do not
discharge the ink.
[0050] As illustrated in FIGS. 4, 7, 8, 10, and 11, the
nozzle plate 114 is formed in a plate shape. The nozzle
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plate 114 is fixed to a main surface of the frame body
112 on a side opposite to the base plate 111 via an ad-
hesive or the like. The nozzle plate 114 includes a plu-
rality of nozzles 1141 formed at positions facing the plu-
rality of pressure chambers 1131. In the present embod-
iment, the nozzle plate 114 has two nozzle rows 1142 in
which the plurality of nozzles 1141 are arranged in one
direction (first direction X).
[0051] The plurality of nozzles 1141 facing the plurality
of pressure chambers 1131 are holes for ejecting the ink
during the operation such as printing by the liquid dis-
charge head 1.
[0052] The mask plate 115 covers, for example, a main
surface of the nozzle plate 114 on an outer surface side,
an outer peripheral side of the nozzle plate 114, an outer
peripheral surface of the frame body 112, and an outer
peripheral surface of the base plate 111. In addition, the
mask plate 115 covers a first manifold 1213 of the man-
ifold unit 12, which will be described later.
[0053] As illustrated in FIG. 2, the mask plate 115 in-
cludes a pair of windows 1151 that exposes the nozzle
rows 1142 implemented by the plurality of nozzles 1141
for discharging the liquid from a pair of nozzle plates 114.
[0054] As illustrated in FIG. 16, the common liquid
chamber 116 communicates with the supply port 1111.
The common liquid chamber 116 is provided around the
pair of actuators 113. Specifically, the common liquid
chamber 116 communicates with a primary side and a
secondary side of the plurality of pressure chambers
1131 of each actuator 113. In addition, the common liquid
chamber 116 communicates with the discharge ports
1112.
[0055] As a specific example, as illustrated in FIG. 16,
the common liquid chamber 116 includes the first com-
mon liquid chamber 1161 long in one direction (first di-
rection X), two second common liquid chambers 1162
long in one direction (first direction X), and the third com-
mon liquid chambers 1163 continuous with two ends of
the first common liquid chamber 1161 and two ends of
each of the two second common liquid chambers 1162.
In addition, the common liquid chamber 116 communi-
cates with the supply port 1111 and one opening of each
of the plurality of pressure chambers 1131 of the actuator
113 via the first common liquid chamber 1161, and com-
municates with the third common liquid chambers 1163
and the other opening of each of the plurality of pressure
chambers 1131 via the second common liquid chambers
1162.
[0056] The first common liquid chamber 1161 is formed
between the pair of actuators 113. The first common liq-
uid chamber 1161 forms an ink flow path from the supply
port 1111 to one opening of each of the plurality of pres-
sure chambers 1131 of each actuator 113. In addition,
the first common liquid chamber 1161 forms an ink flow
path from the supply port 1111 to the two third common
liquid chambers 1163 on both end sides of the first com-
mon liquid chamber 1161 (actuator 113) in the longitudi-
nal direction (first direction X).

[0057] The second common liquid chamber 1162 is
formed between each actuator 113 and the frame body
112. The second common liquid chambers 1162 form an
ink flow path from the third common liquid chambers 1163
to the other opening of each of the plurality of pressure
chambers 1131.
[0058] The third common liquid chamber 1163 is ad-
jacent to both ends of the actuator 113 in the longitudinal
direction. The third common liquid chamber 1163 com-
municates with the first common liquid chamber 1161
and the two second common liquid chambers 1162 on
both end sides of the pair of actuators 113 in the longi-
tudinal direction. The third common liquid chambers 1163
form a part of an ink flow path from the first common liquid
chamber 1161 to the second common liquid chambers
1162 without passing through the plurality of pressure
chambers 1131 of each actuator 113. In addition, the
third common liquid chambers 1163 form an ink flow path
from the first common liquid chamber 1161 and the two
second common liquid chambers 1162 to the discharge
ports 1112.
[0059] As illustrated in FIGS. 1 to 13, the manifold unit
12 includes a manifold 121, a top plate 122, an ink supply
pipe 123, an ink discharge pipe 124, a damper 127, and
a bypass flow path 128. The number of the ink supply
pipe 123 and the number of the ink discharge pipe 124
can be set as appropriate.
[0060] The manifold 121 is formed in a plate shape or
a block shape. As illustrated in FIGS. 10 and 11, the
manifold 121 includes a supply path 1211 that is contin-
uous with the supply port 1111 of the base plate 111 and
that forms a liquid supply path, and a discharge path 1212
that is continuous with the discharge port 1112 of the
base plate 111 and that forms a liquid discharge path.
The manifold 121 includes a pair of supply paths 1211
and a pair of discharge paths 1212 because of being
connected to the pair of head bodies 11. FIGS. 17 to 20
illustrate one flow path configuration formed by one head
body 11 and the manifold unit 12.
[0061] One main surface of the manifold 121 is fixed
to the main surface of the base plate 111. In addition, the
top plate 122 is fixed to a main surface opposite to the
main surface of the manifold 121 to which the base plate
111 is fixed. In the manifold 121, the ink supply pipe 123
and the ink discharge pipe 124 are fixed via, for example,
the top plate 122.
[0062] The manifold 121 includes the first manifold
1213 and a second manifold 1214. The manifold 121 is
formed by integrally assembling the first manifold 1213
and the second manifold 1214.
[0063] The supply path 1211 is a rectangular parallel-
epiped liquid chamber formed in the manifold 121 by a
hole and a groove and is long in one direction (first di-
rection X). The supply path 1211 fluidly connects the ink
supply pipe 123 and the supply port 1111 of the base
plate 111.
[0064] For example, the supply path 1211 is a rectan-
gular parallelepiped liquid chamber extending along the
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longitudinal direction of the actuators 113 and the longi-
tudinal direction of the supply port 1111. The supply path
1211 is a liquid flow path between the ink supply pipe
123 and the supply port 1111. The supply port 1111 is
continuous below the supply path 1211, and the damper
127 is provided on a ceiling portion 12111 which is an
upper portion of the supply path 1211.
[0065] For example, a width of the supply path 1211
along the longitudinal direction (first direction X) on the
base plate 111 side is larger than a width of the supply
port 1111 in the longitudinal direction (first direction X),
and a width of the upper ceiling portion 12111 in the lon-
gitudinal direction (first direction X) is smaller than a width
of a lower bottom 12112 in the longitudinal direction (first
direction X) on the base plate 111 side. In addition, for
example, in the supply path 1211, in the lateral direction
(second direction Y) orthogonal to the longitudinal direc-
tion (first direction X) of the supply path 1211, the width
of the ceiling portion 12111 is larger than the width of the
bottom 12112. In other words, the ceiling portion 12111
and the bottom 12112 are formed in a rectangular par-
allelepiped shape long in one direction (first direction X),
and the ceiling portion 12111 is larger in the lateral di-
rection (second direction Y) and smaller in the longitudi-
nal direction (first direction X) than the bottom 12112. For
example, in the supply path 1211, the bottom 12112 is
formed by the first manifold 1213, and the ceiling portion
12111 is formed by the second manifold 1214.
[0066] The discharge path 1212 is a flow path formed
in the manifold 121 by a hole and a groove. The discharge
path 1212 fluidly connects, for example, the ink discharge
pipe 124 and the two discharge ports 1112 of the base
plate 111.
[0067] The first manifold 1213 is formed in a rectangu-
lar plate shape. In the first manifold 1213, for example,
the groove and the opening that form a part of the pair
of supply paths 1211 and a part of the pair of discharge
paths 1212 are formed. Arrangement, sizes, and the like
of the groove and the opening that form a part of the
supply paths 1211 and the discharge paths 1212 are set
as appropriate based on shapes of the supply path 1211
and the discharge path 1212 and a shape of another fluid
flow path.
[0068] In the present embodiment, for example, a pair
of first openings 12131 forming the bottom 12112 of the
supply path 1211 and a pair of second openings 12132
forming a part of the discharge path 1212 are formed in
the first manifold 1213.
[0069] The first opening 12131 is a rectangular hole
formed across both main surfaces of the first manifold
1213. In other words, the first opening 12131 is a rectan-
gular through hole formed in the same shape as the bot-
tom 12112. The first opening 12131 is formed longer than
the supply port 1111 of the base plate 111. A width of
the first opening 12131 in the longitudinal direction (first
direction X) is formed to be larger than the range (entire
nozzle range) in which the pressure chamber 1131 driven
during the normal ink discharge and formed in the actu-

ator 113 is provided.
[0070] The second opening 12132 is formed of, for ex-
ample, a groove provided in both the main surfaces of
the first manifold 1213, a hole formed in a thickness di-
rection (third direction Z), or the like.
[0071] The second manifold 1214 is formed in a rec-
tangular plate shape. In the second manifold 1214, for
example, the groove and the opening that form a part of
the pair of supply paths 1211 and a part of the pair of
discharge paths 1212 are formed. The arrangement, the
sizes, and the like of the groove and the opening that
form a part of the supply path 1211 and the discharge
path 1212 are set as appropriate based on the shapes
of the supply path 1211 and the discharge path 1212 and
the shape of another fluid flow path.
[0072] In the present embodiment, for example, a pair
of third openings 12141 (second opening according to
claims), a pair of fourth openings 12142, a pair of fifth
openings 12143, a pair of sixth openings 12144, and a
pair of attachment grooves 12145 are formed in the sec-
ond manifold 1214.
[0073] The third opening 12141 forms the ceiling por-
tion 12111 of the supply path 1211. The third opening
12141 is a rectangular hole formed across both main
surfaces of the second manifold 1214. In other words,
the third opening 12141 is a rectangular through hole
formed in the same shape as the ceiling portion 12111.
The third opening 12141 has a width in the longitudinal
direction (first direction X) smaller than the width of the
first opening 12131 in the longitudinal direction and a
width in the lateral direction (second direction Y) larger
than a width of the first opening 12131 in the lateral di-
rection. A width of the third opening 12141 in a thickness
direction (third direction Z) of the second manifold 1214
is smaller than a width of the first opening 12131 in the
thickness direction (third direction Z).
[0074] The fourth opening 12142 is connected to the
first opening 12131. The fourth opening 12142 connects
the bottom 12112 of the supply path 1211 and the ink
supply pipe 123. For example, the fourth opening 12142
is arranged at a position facing the first opening 12131
forming the bottom 12112, and is formed by a hole formed
in the thickness direction (third direction Z) of the second
manifold 1214.
[0075] The fifth opening 12143 is connected to the sec-
ond opening 12132. The fifth opening 12143 connects
the second opening 12132 and the ink discharge pipe
124. The fifth opening 12143 is formed by a groove
formed in the main surface of the second manifold 1214,
a hole formed in the thickness direction (third direction
Z), and the like.
[0076] The sixth opening 12144 forms the bypass flow
path 128. The sixth opening 12144 is formed in the same
shape as the bypass flow path 128. The sixth opening
12144 connects the fifth opening 12143 and the ceiling
portion 12111 of the supply path 1211. The sixth opening
12144 is, for example, a groove formed in the main sur-
face of the second manifold 1214 to which the top plate
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122 is joined. The sixth opening 12144 is covered with,
for example, the top plate 122 to form the bypass flow
path 128.
[0077] The attachment groove 12145 is a groove for
positioning the damper 127 and for joining the damper
127. The attachment groove 12145 is the main surface
to which the top plate 122 of the second manifold 1214
is joined, and is formed around the third opening 12141.
The attachment groove 12145 is, for example, a recess
that is formed in a shape the same as an outer shape of
the damper 127 or slightly larger than the outer shape of
the damper 127, and in which the third opening 12141 is
arranged at the center.
[0078] In addition, the second manifold 1214 fixes the
liquid discharge head 1 in the liquid discharge apparatus
2, and also serves as a datum plate that defines the po-
sition of the head body 11. As a specific example, as
illustrated in FIGS. 12 and 13, the second manifold 1214
includes a pair of flange portions 12147 formed at both
ends in the longitudinal direction (first direction X). In the
flange portion 12147, a datum hole 12148 for fixing and
positioning the liquid discharge head 1 is formed.
[0079] That is, the second manifold 1214 is formed to
have a length in the longitudinal direction longer than that
of the first manifold 1213 by an amount corresponding
to the pair of flange portions 12147. The pair of flange
portions 12147 and the datum hole 12148 are used for
positioning with respect to the liquid discharge apparatus
2 and attachment to the liquid discharge apparatus 2.
[0080] Such first manifold 1213 and second manifold
1214 are integrally joined to form the supply path 1211
and the discharge path 1212.
[0081] The top plate 122 is provided on a surface of
the manifold 121 opposite to the surface on which the
base plate 111 is provided. The top plate 122 has open-
ings through which the ink supply pipe 123 and the ink
discharge pipe 124 communicate with the supply path
1211 and the discharge path 1212 of the manifold 121.
[0082] The ink supply pipe 123 is connected to the sup-
ply path 1211. The ink discharge pipe 124 is connected
to the discharge path 1212. In the present embodiment,
the liquid discharge head 1 includes the pair of head bod-
ies 11, and thus a pair of ink supply pipes 123 and a pair
of ink discharge pipes 124 are provided.
[0083] In the present embodiment, the pair of ink sup-
ply pipes 123 is provided on one end side in the longitu-
dinal direction of the manifold 121, and the pair of ink
discharge pipes 124 is arranged at the other end side in
the longitudinal direction of the manifold 121.
[0084] As illustrated in FIG. 6, the damper 127 is
formed in an elastically deformable thin film shape or
sheet shape. As illustrated in FIG. 7, the damper 127
covers the third opening 12141 forming the ceiling portion
12111 of the supply path 1211 formed in the second man-
ifold 1214. The damper 127 elastically deforms in accord-
ance with a pressure variation in the supply path 1211.
The damper 127 is fixed to the attachment grooves 12145
around the third opening 12141 of the ceiling portion

12111 of the second manifold 1214. A lower surface of
the damper 127 faces the supply path 1211.
[0085] As a specific example, the damper 127 is
formed of a polyimide film. The damper 127 is formed in
a rectangular shape which is long in the same direction
as the longitudinal direction (first direction X) of the open-
ing of the ceiling portion 12111 of the supply path 1211
which is long in one direction (first direction X).
[0086] As a preferred example, a width of the damper
127 in the lateral direction (second direction Y) is 4 mm
or more. The width of the damper 127 in the lateral di-
rection is a width that can be secure the use of the damper
127 in the head body 11. Here, the width of the damper
127 in the lateral direction is a width of the opening of
the ceiling portion 12111 of the supply path 1211 in the
lateral direction. In addition, a 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 deformation of
the damper 127 does not become plastic deformation
due to the pressure of the supply path 1211, and is set
depending on characteristics of the damper 127. In ad-
dition, for example, the damper 127 is formed using a
polyimide film having a Young’s modulus of 3.4 GPa.
[0087] As illustrated in FIG. 5, the bypass flow path
128 connects the ceiling portion 12111 of the supply path
1211 and the common liquid chamber 116 or the sec-
ondary side of the common liquid chamber 116. The com-
mon liquid chamber 116 or the secondary side of the
common liquid chamber 116 to which the bypass flow
path 128 is connected is, for example, the second com-
mon liquid chamber 1162 or the third common liquid
chamber 1163 of the common liquid chamber 116, the
discharge path 1212, or the ink discharge pipe 124. A
fluid resistance in the bypass flow path 128 is larger than
a fluid resistance in the supply path 1211 and a fluid re-
sistance in the common liquid chamber 116.
[0088] The bypass flow path 128 bypasses the supply
path 1211 and the common liquid chamber 116 to dis-
charge air bubbles in the supply path 1211 during main-
tenance or ink filling. The bypass flow path 128 has a
flow path cross section formed in a rectangular shape or
a circular shape. The shape of the bypass flow path 128
is, for example, a linear shape, a partially bent vent
shape, or the like.
[0089] That is, a flow path cross sectional area, a
length, and the shape of the bypass flow path 128 are
set to an area, a length, and a shape that can prevent a
flow of the ink more than necessary. Here, the flow of the
ink more than necessary means a flow of the ink in which
the air bubbles flow and that does not inhibit maintenance
or ink filling and/or a flow of the ink that does not inhibit
a function of the liquid discharge head 1 during mainte-
nance or ink filling.
[0090] A specific example of the bypass flow path 128
according to the present embodiment will be described.
As a fluid configuration illustrated in FIGS. 17 to 20, one
end of the bypass flow path 128 is connected to the ceiling
portion 12111 of the supply path 1211, directly below the
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damper 127, and on a side opposite to a side of the supply
path 1211 to which the ink supply pipe 123 is connected
in the longitudinal direction (first direction X).
[0091] In other words, the one end of the bypass flow
path 128 is connected to the secondary side of the ceiling
portion 12111 of the supply path 1211 and directly below
the damper 127. The other end of the bypass flow path
128 is connected to the ink discharge pipe 124 connected
to the discharge path 1212.
[0092] In addition, the bypass flow path 128 has a flow
path cross section in, for example, a rectangular shape.
The flow path cross section of the bypass flow path 128
is, for example, 1 mm 3 1 mm. In addition, the length of
the bypass flow path 128 is 10 mm. The bypass flow path
128 is formed, for example, in a shape bent by 90° at
three places.
[0093] As illustrated in FIGS. 1 to 3, one end of the
circuit board 13 is connected to the wiring pattern of the
actuator 113 via the wiring pattern of the base plate 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.
[0094] The circuit board 13 drives the actuator 113 by
applying a drive voltage to the wiring pattern of the actu-
ator 113 by using the driver IC, and increases or decreas-
es a volume of the pressure chamber 1131 to discharge
liquid droplets from the nozzles 1141.
[0095] For example, a plurality of wiring films are pro-
vided. The wiring film is, for example, a chip on film (COF)
on which the driver IC is mounted. The driver IC is elec-
trically connected to, via the wiring films, the wiring pat-
tern formed in the pressure chamber 1131. The printed
wiring board is a printing wiring assembly (PWA) on which
various electronic components and connectors are
mounted.
[0096] The cover 14 covers or accommodates a part
of the head body 11, a part of the manifold unit 12, and
the circuit board 13.
[0097] The liquid discharge head 1 configured as de-
scribed above is attached to, for example, an inkjet record
apparatus, which is an example of the liquid discharge
apparatus 2 illustrated in FIG. 21, via the second manifold
1214 that also serves as the datum plate. Hereinafter,
the liquid discharge apparatus 2 is described as an inkjet
record apparatus 2. The liquid discharge head 1 is con-
nected to the supply tank 2132 as the liquid storage unit
provided in the inkjet record apparatus 2. The liquid dis-
charge head 1 is a recycling head that recycles ink with
the supply tank 2132, or a non-recycling head that is sup-
plied with ink from the supply tank 2132 and discharges
the ink to a maintenance device 2117 during mainte-
nance. The liquid discharge head 1 is arranged in a pos-
ture in which the nozzles 1141 of the nozzle plate 114 of
the head body 11 face downward.
[0098] Hereinafter, the inkjet record apparatus 2 in-
cluding the liquid discharge head 1 will be described with
reference to FIG. 21. The inkjet record apparatus 2 in-
cludes a housing 2111, a medium supply unit 2112, an

image forming unit 2113, a medium discharge unit 2114,
a conveyance device 2115 which is a support device, the
maintenance device 2117, and a control unit 2118.
[0099] The inkjet record apparatus 2 is an inkjet printer
in which a liquid such as an ink is discharged while con-
veying, for example, the sheet P as a recording medium
which is a discharge target along a predetermined con-
veyance path 2001 from the medium supply unit 2112 to
the medium discharge unit 2114 through the image form-
ing unit 2113, thereby forming an image on the sheet P.
[0100] The medium supply unit 2112 includes a plural-
ity of sheet feed cassettes 21121. The image forming
unit 2113 includes a support unit 2120 that supports a
sheet and a plurality of head units 2130 that are arranged
above the support unit 2120 so as to face the support
unit 2120. The medium discharge unit 2114 includes a
sheet discharge tray 21141.
[0101] The support unit 2120 includes a conveyance
belt 21201 provided in a loop shape in a predetermined
region where an image is to be formed, a support plate
21202 that supports the conveyance belt 21201 from a
back side, and a plurality of belt rollers 21203 provided
on the back side of the conveyance belt 21201.
[0102] The head unit 2130 includes a plurality of liquid
discharge heads 1 which are inkjet heads, a plurality of
supply tanks 2132 which are liquid tanks mounted on the
liquid discharge heads 1, pumps 2134 that supply the
ink, and connection flow paths 2135 that connect the liq-
uid discharge heads 1 and the supply tanks 2132.
[0103] The present embodiment includes liquid dis-
charge heads 1 of four colors of cyan, magenta, yellow,
and black as the liquid discharge heads 1, and the supply
tanks 2132 of four colors for accommodating inks of these
colors. The supply tank 2132 is connected to the liquid
discharge head 1 via the connection flow path 2135.
[0104] The pump 2134 is, for example, a liquid feed
pump implemented by a piezoelectric pump. The pump
2134 is connected to the control unit 2118 and is driven
and controlled by the control unit 2118.
[0105] The connection flow path 2135 includes a sup-
ply flow path connected to the ink supply pipe 123 of the
liquid discharge head 1. In addition, the connection flow
path 2135 includes a collection 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-recycling type, the collection flow path is connected
to the maintenance device 2117. For example, when the
liquid discharge head 1 is of a recycling type, the collec-
tion flow path is connected to the supply tank 2132.
[0106] The conveyance device 2115 conveys the
sheet P along the conveyance path 2001 from the sheet
feed cassette 21121 of the medium supply unit 2112 to
the sheet 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 and a plurality of conveyance rollers
21221 to 21228 arranged along the conveyance path
2001. The conveyance device 2115 supports the sheet
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P to be relatively movable with respect to the liquid dis-
charge head 1.
[0107] The maintenance device 2117 sucks and col-
lects, for example, the ink remaining on an outer surface
of the nozzle plate 114 during maintenance. When the
liquid discharge head 1 is of a non-recycling type, the
maintenance device 2117 collects the ink in the head
body 11 from the nozzles 1141 during maintenance. The
maintenance device 2117 described above includes a
tray, a tank, and the like for storing the collected ink.
[0108] The control unit 2118 includes a CPU 21181 as
an example of a processor, a memory such as a read
only memory (ROM) that stores various programs and
the like and a random access memory (RAM) that tem-
porarily stores various variable data, image data, and the
like, and an interface unit that inputs data from the outside
and outputs data to the outside.
[0109] Next, a flow of the ink as the liquid of the liquid
discharge head 1 configured as described above will be
described. First, when the ink as the liquid is supplied to
the ink supply pipes 123, the ink flows along the supply
path 1211 of the manifold 121. Then, the ink moves to
the first common liquid chamber 1161 through the supply
ports 1111 of the base plate 111 facing the supply path
1211.
[0110] A part of the ink that moved to the first common
liquid chamber 1161 moves to the plurality of pressure
chambers 1131 as illustrated by the arrows in FIG. 16.
In addition, a part of the ink that moved to the first common
liquid chamber 1161 moves to the third common liquid
chambers 1163 as illustrated by the arrows in FIG. 16.
The ink that moved to the third common liquid chambers
1163 moves to the second common liquid chambers
1162. The ink that moved to the second common liquid
chambers 1162 moves to the plurality of pressure cham-
bers 1131. That is, in the present embodiment, the ink is
supplied to the plurality of pressure chambers 1131
through both the first common liquid chamber 1161 and
the second common liquid chambers 1162. When the
pressure chamber 1131 is driven, the ink in the driven
pressure chamber 1131 is discharged from the nozzle
1141.
[0111] In the present embodiment, since the liquid dis-
charge head 1 is of a non-recycling type, the ink in the
second common liquid chambers 1162 moves to the plu-
rality of pressure chambers 1131. When the secondary
side of the ink discharge pipe 124 is open during main-
tenance or ink filling, the ink in the second common liquid
chambers 1162 moves to the ink discharge pipe 124
through the third common liquid chambers 1163, the dis-
charge ports 1112 of the base plate 111, and the dis-
charge paths 1212 of the manifold 121.
[0112] In addition, during maintenance or ink filling,
when the pressure chamber 1131 is driven, the ink in the
pressure chamber 1131 is discharged from the nozzle
1141 together with air accumulated in the first common
liquid chamber 1161, the second common liquid cham-
bers 1162, and the third common liquid chambers 1163,

for example.
[0113] In addition, in a posture in which the liquid dis-
charge head 1 is provided in the liquid discharge appa-
ratus 2, for example, the liquid discharge head 1 is in a
posture in which the head body 11 is positioned down-
ward and the manifold unit 12 is positioned upward in a
gravity direction (third direction Z). In addition, in the pos-
ture in which the liquid discharge head 1 is provided in
the liquid discharge apparatus 2, for example, in the liquid
discharge head 1, the longitudinal direction (first direction
X) and the lateral direction (second direction Y) of the
actuator 113 are along a horizontal direction. That is, in
the posture in which the liquid discharge head 1 is pro-
vided in the liquid discharge apparatus 2, main surface
directions of the base plate 111 and the nozzle plate 114
are along the horizontal direction. Therefore, when air
bubbles are present in the supply path 1211, the air bub-
bles in the supply path 1211 are directly below the damp-
er 127. Therefore, during maintenance or ink filling, the
ink and the air bubbles in the supply path 1211 pass
through the bypass flow path 128 to move to the common
liquid chamber 116 or the secondary side of the common
liquid chamber 116 and are discharged through the sup-
ply path 1211. The air bubbles passing through the by-
pass flow path 128 from the supply path 1211 are dis-
charged from the nozzles 1141. The air bubbles passing
through the bypass flow path 128 from the supply path
1211 may be discharged from the ink discharge pipe 124
to the maintenance device 2117.
[0114] According to the liquid discharge head 1 and
the liquid discharge apparatus 2 using the liquid dis-
charge head 1 configured as described above, the supply
port 1111, which is an elongated hole extending in the
longitudinal direction (first direction X) parallel to the noz-
zle row 1142, is provided in the base plate 111. As illus-
trated in FIG. 16, since the supply port 1111 is provided
along the longitudinal direction of the actuator 113, a
width of the supply port 1111 comparable to that of the
actuator 113 can be secured, so that the supplied ink can
be spread over the entire nozzle range, that is, the plu-
rality of pressure chambers 1131 to be driven. In addition,
the ink can be supplied from the third common liquid
chambers 1163 to the second common liquid chambers
1162 on both end sides of the base plate 111 in the lon-
gitudinal direction (first direction X), from the supply ports
1111 which are elongated holes in one row. In this way,
the liquid discharge head 1 can efficiently supply the ink
to the plurality of pressure chambers 1131 of the pair of
actuators 113 by branching the ink supplied from the sup-
ply ports 1111 into two rows.
[0115] In addition, the liquid discharge head 1 forms
the supply path 1211 to penetrate the manifold 121 in
the thickness direction (third direction Z). In other words,
the liquid discharge head 1 forms the supply path 1211
by the first opening 12131 penetrating the first manifold
1213 and the third opening 12141 penetrating the second
manifold 1214. As illustrated in FIG. 7, the width of the
first opening 12131 of the first manifold 1213 in the lon-
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gitudinal direction (first direction X) is larger than the width
of the supply port 1111 in the longitudinal direction (first
direction X). Accordingly, since a liquid chamber shape
of the supply path 1211 can be secured to be large in
both width and height, the ink can be spread over the
entire nozzle range through the supply ports 1111.
[0116] In addition, as illustrated in FIG. 7, when the
main surface directions (first direction X and second di-
rection Y) of the base plate 111 are defined as the hori-
zontal direction, the supply port 1111 of the base plate
111, the supply path 1211 which is a liquid chamber of
the manifold 121, an opening shape (window shape) of
the supply path 1211 (third opening 12141) formed in the
second manifold 1214, and the damper 127 all extend
along the horizontal direction such that the longitudinal
direction is the first direction X, and are arranged in par-
allel to a height direction (third direction Z) of the liquid
discharge head 1. Therefore, the liquid discharge head
1 forms a consistent and smooth ink flow path, and can
cope with high-speed printing.
[0117] A phase of the supply port 1111 of the base
plate 111 is arranged in a range of the bottom 12112 of
the supply path 1211 which is the liquid chamber of the
manifold 121. Therefore, a size of the liquid discharge
head 1 can be reduced to a compact size.
[0118] The second manifold 1214 also serves as the
datum plate by having the datum holes 12148 in the pair
of flange portions 12147. Therefore, in the liquid dis-
charge head 1, it is not necessary to separately provide
the datum plate, and a dimension of the liquid discharge
head 1 in the height direction (third direction Z) can be
reduced. The head body 11 has a configuration in which
the discharge port 1112 formed in the base plate 111 is
provided adjacent to the end portion of the actuator 113
in the longitudinal direction (first direction X), so that the
width of the base plate 111 in the lateral direction (second
direction Y) can be reduced. Therefore, a dimension of
the liquid discharge head 1 in the lateral direction (second
direction Y) (dimension in the thickness direction (second
direction Y)) can be reduced, and the pair of head bodies
11 can be arranged side by side. Therefore, the size of
the liquid discharge head 1 can be reduced to a compact
size.
[0119] In addition, in the liquid discharge head 1, the
damper 127 is provided in the ceiling portion 12111 of
the supply path 1211 connected to the common liquid
chamber 116. The damper 127 is in contact with the ink
in the supply path 1211, and is deformed by a pressure
variation of the ink. Accordingly, the damper 127 can pre-
vent the pressure variation and make a negative pressure
of the common liquid chamber 116 connected to the sup-
ply path 1211 constant or make the negative pressure of
the common liquid chamber 116 substantially constant.
[0120] Therefore, the liquid discharge head 1 can pre-
vent pressure variations in the flow paths of the liquid
discharge head 1 such as the supply path 1211, the com-
mon liquid chamber 116 which is the secondary side of
the supply path 1211, the actuator 113, and the like. The

liquid discharge head 1 can obtain high discharge stabil-
ity by preventing the pressure variations. Therefore, in
the liquid discharge head 1, a measure against pulsation
is possible by using the damper 127 as a buffer, and a
performance capable of high-speed printing can be se-
cured.
[0121] The liquid discharge head 1 includes the damp-
er 127 in the ceiling portion 12111 of the supply path
1211 facing the supply port 1111 of the base plate 111
continuous with the common liquid chamber 116. The
liquid discharge head 1 has a simple configuration in
which an opening for forming the supply path 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 produced. Since
the liquid discharge head 1 is a configuration in which
the damper 127 is formed in the supply path 1211 formed
by the manifold 121, the damper 127 can secure a region
having a sufficient size to come into contact with the liquid
in the supply path 1211. In this way, the liquid discharge
head 1 including the damper 127 can obtain a damper
having a sufficient performance at a low cost, and can
be easily produced.
[0122] The liquid discharge head 1 connects the supply
path 1211 and the common liquid chamber 116 or the
secondary side of the common liquid chamber 116 via
the bypass flow path 128. Accordingly, the liquid dis-
charge head 1 can easily discharge the air bubbles in
the supply path 1211 during maintenance or ink filling.
Therefore, the liquid discharge head 1 can easily perform
maintenance including an ink filling operation and clean-
ing of the flow path of the liquid discharge head 1.
[0123] The liquid discharge head 1 connects the by-
pass flow path 128 to the ceiling portion 12111 of the
supply path 1211 and directly below the damper 127.
Accordingly, the liquid discharge head 1 can easily dis-
charge air bubbles accumulated directly below the damp-
er 127.
[0124] According to the liquid discharge head 1 and
the liquid discharge apparatus 2 configured as described
above, by providing the manifold 121 with the damper
127 and the supply path 1211 continuous with the supply
port 1111 of the base plate 111, a compact size can be
secured even when the discharge performance is se-
cured.
[0125] The embodiments herein are not limited to the
above-described configurations. For example, in the ex-
amples described above, the head body 11 is described
using a non-recycling type head body as an example,
but may be a recycling type head body.
[0126] In addition, in the examples described above,
the bypass flow path 128 is described to connect the
secondary side of the supply path 1211 to the flow path
of the common liquid chamber 116 or the secondary side
of the common liquid chamber 116, but the embodiments
are not limited thereto. For example, the bypass flow path
128 may connect a primary side of the supply path 1211
to the flow path of the common liquid chamber 116 or the
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secondary side of the common liquid chamber 116. In
addition, a plurality of bypass flow paths 128 may be pro-
vided. For example, in the liquid discharge head 1, two
bypass flow paths 128 may be provided. In the liquid
discharge head 1 having such a configuration, one by-
pass flow path 128 may be connected to the secondary
side of the supply path 1211 and the common liquid
chamber 116 or the flow path on the secondary side of
the common liquid chamber 116, and the other bypass
flow path 128 may be connected to the primary side of
the supply path 1211 and the common liquid chamber
116 or the flow path on the secondary side of the common
liquid chamber 116. Further, the liquid discharge head 1
may not include the bypass flow path 128.
[0127] In the embodiments described above, an exam-
ple is described in which the liquid discharge head 1 and
the liquid discharge apparatus 2 are used in a recording
apparatus that discharges an ink as a liquid, but the em-
bodiments are not limited thereto. That is, the liquid dis-
charge head 1 and the liquid discharge apparatus 2 can
also be used for, for example, a 3D printer, an industrial
manufacturing machine, and a medical application.
[0128] According to at least one of the embodiments
described above, by providing a manifold with a supply
path and a damper, a compact size can be secured even
when the discharge performance is secured.
[0129] 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 disclosure. 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
disclosure. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
as would fall within the scope of the disclosure.

Claims

1. A liquid discharge head (1), comprising:

an actuator (113) comprising a plurality of pres-
sure chambers;
a base plate (111) provided with the actuator on
one surface thereof, and formed with a supply
hole (1111) that is configured to supply a liquid
to the actuator and that is an elongated hole;
a first manifold (1213) provided on the other sur-
face of the base plate and formed with a first
opening (12131) continuous with the supply
hole; and
a second manifold (1214) provided on the first
manifold and formed with a second opening
forming (12141) a supply path (1211) together
with the first opening.

2. The head according to claim 1, wherein

the surface of the base plate on which the actu-
ator is provided extends in a first direction and
a second direction,
the supply hole, the first opening, and the sec-
ond opening each extend in the first direction,
and
the supply hole, the first opening, and the sec-
ond opening are arranged in parallel in a third
direction perpendicular to the first direction and
the second direction.

3. The head according to claim 2, further comprising:

a frame body (122) provided on the one surface
of the base plate and around the actuator; and
a nozzle plate (114) covering the actuator and
the frame body and formed with a plurality of
nozzles facing the plurality of pressure cham-
bers, wherein
the actuator comprises a pair of actuators,
the head comprises a common liquid chamber
formed by the base plate, the nozzle plate, and
the frame body and continuous between the pair
of actuators and between the actuator and the
frame body, and
the supply hole is arranged between the pair of
actuators.

4. The head according to claim 3, wherein
the second manifold is formed with a supply flow
path connected to the first opening and an ink supply
pipe (123) configured to supply the liquid.

5. The head according to any one of claims 1 to 4, fur-
ther comprising:

a pair of head bodies each comprising the actu-
ator and the base plate, wherein
the second manifold is formed with a datum hole
(12148) configured to define a position of the
head body.

6. The head according to any one of claims 2 to 5,
wherein the length of the first opening (12131) of the
first manifold (1213) in the first direction is larger than
the length of the supply hole (1111) in the first direc-
tion.

7. The head according to any one of claims 1 to 6,
wherein the first opening (12131) is a rectangular
through hole formed across both main surfaces of
the first manifold (1213).

8. The head according to any one of claims 2 to 7,
wherein the length of the first opening (12131) in the
first direction is larger than the length in the first di-
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rection of a zone of the actuator in which the pressure
chambers (1131) are formed.

9. The head according to any one of claims 1 to 8,
wherein a third opening (12132) is formed on the first
manifold (1213) and a fourth opening (12143) con-
nected to the second opening (12132) is formed on
the second manifold, the fourth opening (12143) con-
necting the third opening (12132) and an ink dis-
charge pipe (124) for discharging the liquid.

10. The head according to any one of claims 1 to 9,
wherein a pair of said first openings (12131) are
formed on the first manifold, a pair of said second
openings (12141) are formed on the second mani-
fold, and a pair of supply holes (1111) are formed on
the base plate, each first opening (12131) being con-
tinuous with the corresponding supply hole, each
second opening (12141) forming the supply path
(1211) together with the corresponding first opening
(12131) to form a pair of said supply paths (1211).

11. The head according to any one of claims 1 to 10,
wherein the second opening (12141) forms a ceiling
portion (12111) of the supply path (1211).

12. The head according to any one of claims 1 to 11,
wherein the length of the second opening (12141) in
the first direction is smaller than the length of the first
opening (12131) in the first direction.

13. An inkjet printer including a liquid discharge head (1)
according to any one of claims 1 to 12.
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