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(57) ABSTRACT 

Provided are a liquid ejection head and a liquid ejection 
apparatus which make it possible to suppress deterioration 
of image quality. Therefore, a plurality of second beam 
shaped members is provided on the downstream side of a 
first beam-shaped member which divides a flow passage 
connected to an ejection element Substrate into two flow 
passages in a liquid-flowing direction so as to Sandwich a 
line extending the first beam-shaped member in the liquid 
flowing direction. 
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LIQUID EJECTION HEAD AND LIQUID 
EUECTION APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

0001. The present invention relates to a liquid ejection 
head used in a liquid ejection apparatus, and the liquid 
ejection apparatus. 

Description of the Related Art 

0002. In the liquid ejection head, there are cases where 
ejected bubbles are generated from the vicinity of an ejec 
tion port along with ejection. The ejected bubbles generated 
along with ejection floats in a flow passage with the aid of 
their own buoyancy and remain above the flow passage. In 
the case where the flow rate of liquid in the flow passage is 
increased by an ejecting operation, the Velocity of the liquid 
in the flow passage is increased, and small bubbles derived 
from the ejected bubbles which remain above the flow 
passage are carried away by the flow and fall downward 
toward an ejection element substrate. In the case where the 
small bubbles which have fallen downward in this way reach 
an ejection port, the Small bubbles sometimes generate 
nonejection of not ejecting the liquid. In a case where 
generation places and generation timing of nonejection are 
randomly distributed, it is difficult to visually confirm such 
nonejection, and thus nonejection may rarely deteriorate 
sensory image quality. 
0003. In liquid ejection heads that supply the liquid to the 
ejection element Substrate provided with a comparatively 
long ejection port array, there is a liquid ejection head 
having a long-hole flow passage which guides the liquid to 
a long hole-like liquid Supply port of the ejection element 
Substrate and which is widely opened in a long-hole shape. 
Such a structure makes it possible to supply a large amount 
of liquid simultaneously and uniformly to the entire ejection 
element substrate in comparison with a structure of a flow 
passage accompanied with a steep throttle directly upstream 
of the ejection element substrate. 
0004. In Japanese Patent Laid-Open No. 2011-079246, 
there is disclosed a liquid ejection head in which a beam 
shaped member is provided in the flow passage for rein 
forcement and the like in order to prevent deformation in the 
process of manufacturing the long-hole flow passage. 
0005. There are cases where flow velocities are different 
from each other between one side and the other side of the 
long-hole flow passage in a longitudinal direction depending 
on the structure of the liquid ejection head. In a case where 
the beam-shaped member is provided in the flow passage 
and a difference in flow velocities between the flow passages 
on the both sides of the beam-shaped member is large as that 
in Japanese Patent Laid-Open No. 2011-079246, a flow 
directed from a high-velocity flow passage toward a low 
Velocity flow passage is generated at a downstream-side 
terminal of the beam-shaped member. 
0006. At this time, also the small bubbles having fallen 
downward together with the flow of the liquid are carried 
away toward the low-velocity flow passage side. However, 
in many cases, the Small bubbles are Sucked into a flow 
directed toward the ejection port of the ejection element 
Substrate in the case of passing through the downstream-side 
terminal of the beam-shaped member. Therefore, there are 
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cases where nonejection frequently occurs in the ejection 
port located directly under the beam-shaped member and 
causes deterioration of the image quality. 

SUMMARY OF THE INVENTION 

0007. Therefore, the present invention aims to provide a 
liquid ejection head and a liquid ejection apparatus which 
make it possible to Suppress deterioration of the image 
quality. 
0008 According to the present invention, there is pro 
vided a liquid ejection head including: an ejection element 
Substrate configured to eject liquid; and a flow passage 
configured to guide the liquid to the ejection element Sub 
strate, wherein the flow passage includes a first beam-shaped 
member configured to divide the flow passage into a plu 
rality of flow passages and a plurality of second beam 
shaped members which are provided on a downstream side 
of the first beam-shaped member in a liquid-flowing direc 
tion so as to sandwich a line extending the first beam-shaped 
member in the liquid-flowing direction. 
0009. According to the present invention, it is possible to 
achieve the liquid ejection head and the liquid ejection 
apparatus which make it possible to suppress deterioration 
of the image quality. 
0010 Further features of the present invention will 
become apparent from the following description of exem 
plary embodiments (with reference to the attached draw 
ings). 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a perspective view illustrating a liquid 
ejection apparatus; 
0012 FIG. 2 is an exploded perspective view illustrating 
a liquid ejection head; 
0013 FIG. 3 is a cross-sectional diagram taken along in 
FIG. 2: 
0014 FIG. 4 is a diagram illustrating a flow passage 
region in which a first beam-shaped member and a second 
beam-shaped member are provided; 
0015 FIG. 5A is a diagram illustrating a flow passage 
region of a comparative example: 
0016 FIG. 5B is a diagram illustrating the flow passage 
region of the comparative example: 
0017 FIG. 6 is a diagram illustrating a modification of 
the liquid ejection head; 
0018 FIG. 7A is a diagram illustrating a flow passage of 
a liquid ejection head according to another embodiment; 
0019 FIG. 7B is a diagram illustrating a flow passage of 
a liquid ejection head according to another embodiment; and 
0020 FIG. 7C is a diagram illustrating a flow passage of 
a liquid ejection head according to another embodiment. 

DESCRIPTION OF THE EMBODIMENTS 

First Embodiment 

0021 Hereinafter, the first embodiment of the present 
invention will be described with reference to the drawings. 
0022 FIG. 1 is a perspective view illustrating a liquid 
ejection apparatus 200 to which the present invention is 
applicable. A carriage 102 on which a liquid ejection head is 
to be mounted is Supported to be reciprocally movable along 
a guide 103 extending in a main Scanning direction. The 
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carriage 102 to which a liquid Supply tube has been con 
nected is driven by a carriage motor (not illustrated). 
0023 Aprinting medium such as a sheet of paper is fed 
by a sheet feed roller (not illustrated) driven by a sheet feed 
motor (not illustrated) of a sheet feed mechanism via a gear 
train, and is sent out onto a platen 106 by a conveying roller 
104 and a pinch roller (not illustrated). Liquid is ejected 
from an ejection port of the liquid ejection head and printing 
is performed on the printing medium which is conveyed on 
the platen 106 by the conveying roller 104 and a sheet 
discharge roller (not illustrated). 
0024. In the case of performing printing on the printing 
medium, the carriage 102 is accelerated from a stopped 
state, and then is moved at a constant speed throughout a 
scanning range for a printing operation. At this time, the 
liquid is ejected from the ejection port of the liquid ejection 
head onto the printing medium to thereby form an image on 
the printing medium. After printing for one line has been 
completed by performing one time or a plurality of times of 
scanning, the carriage 102 is decelerated and comes to a 
standstill. Then, the printing medium is fed by a predeter 
mined amount by rotation of the conveying roller 104 and 
the sheet discharge roller. 
0025 FIG. 2 is an exploded perspective view illustrating 
a liquid ejection head 100 according to the first embodiment. 
The liquid ejection head 100 includes a liquid supply unit 
110, an ejection element unit 150 for accepting supply of the 
liquid from the liquid Supply unit 110 and ejecting the liquid 
onto the printing medium. The liquid ejection head 100 is 
fixedly Supported on the carriage 102 by a positioning unit 
and an electric contact of the carriage 102 provided in the 
liquid ejection apparatus (not illustrated) and is made to be 
detachable relative to the carriage 102. 
0026. The liquid ejection apparatus 200 is provided with 
a liquid Supply tube connected with a liquid tank (not 
illustrated), and a leading end of the liquid Supply tube is 
provided with a liquid connector. In the case where the 
liquid ejection head 100 is mounted, the liquid connector 
and a liquid connector insertion port 113 are air-tightly 
connected together and the liquid in the liquid tank is 
supplied to the liquid ejection head 100. In the present 
embodiment, the liquid ejection head 100 is one capable of 
mounting six kinds of liquid, liquid connector insertion ports 
113a to 113fare provided respectively corresponding to the 
liquid Supply tubes, and Supply paths are individually 
formed. 
0027. The ejection element unit 150 includes two ejection 
element substrates 155a and 155b, a first support member 
151, a second support member 152, an electric wiring tape 
153, an electric contact substrate 154. Although, in the 
present embodiment, the first support member 151 and the 
second Support member 152 are made of calcined alumina, 
the first support member 151 and the second support mem 
ber 152 may be formed by a resin mold similarly to a 
housing 111. 
0028. An ejection element substrate 155 of the ejection 
element unit 150 includes an energy generation element 
which generates energy utilized for ejecting the liquid onto 
one surface of a Si substrate having a thickness of 0.5 to 1 
mm. In the present embodiment, a plurality of heaters is used 
as the energy generation element, and electric wiring which 
supplies electric power to each heater is formed by a film 
deposition technology. Then, a plurality of liquid flow 
passages and a plurality of ejection ports which respectively 
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correspond to the heaters are formed by a photolithographic 
technology, and ejection port liquid chambers (not illus 
trated) are formed so as to be opened to the back surface in 
order to supply the liquid to the plurality of liquid flow 
passages. Note that the energy generation element used may 
be a piezoelectric element. 
0029. The second support member 152 having an open 
ing for the ejection element substrate is adhesively fixed to 
the first support member 151, and the electric wiring tape 
153 is held so as to be electrically connected to an ejection 
element substrate 155 (155a, 155b) via the second support 
member 152. The electric wiring tape 153 is adapted to 
apply an electric signal for ejecting the liquid to the ejection 
element substrate 155. An electric contact substrate 154 
which includes an external signal input terminal adapted to 
receive the electric signal from the liquid ejection apparatus 
200 is thermally crimped and electrically connected to an 
end of the electric wiring tape 153, by using an anisotropic 
electro-conductive film (not illustrated). 
0030. The ejection element substrate 155 is adhesively 
fixed to the first support member 151 which includes a liquid 
supply port 156. Six liquid supply ports 156a to 156fare 
formed in the first support member 151, and the liquid 
supply ports 156a to 156fare respectively connected with 
third liquid chambers 123a to 123f provided in the housing 
111. 

0031 FIG. 3 is a cross-sectional diagram taken along 
III-III in FIG. 2 illustrating liquid supply from the liquid 
connector insertion port 113c to the ejection element unit 
150. Other five liquid supply systems such as a liquid supply 
system which includes the liquid connector insertion port 
113a have the same structures as the above. The liquid 
Supplied from the liquid connector insertion port 113c passes 
through a filter 114c which prevents mixing of foreign 
Substances into the ejection port, and is Supplied to the 
ejection element unit 150 through a first liquid chamber 
121c, a second liquid chamber 122c and the third liquid 
chamber 123c. Resin molded parts are adopted as the 
housing 111 and a lid member 112. 
0032. The first liquid chamber 121c, the second liquid 
chamber 122c, the third liquid chamber 123c and the liquid 
Supply port 156c are all flow passages which are arranged in 
long hole shapes in an ejection port arrangement direction 
and forms a long-hole communication flow passage 130c by 
mutually communicating them. The communication flow 
passage 130c is a deviated Supply path in which the center 
of a long-hole flow passage located directly downstream of 
the filter 114c shifts in the ejection port arrangement direc 
tion of the ejection element substrate 155a. An amount of 
deviation of the deviated supply path is determined in 
accordance with a size of the liquid ejection head 100 and a 
layout of Supply paths for the liquid of a plurality of colors. 
0033. In addition, a flow passage (not illustrated) located 
adjacent to the communication flow passage 130c has a 
structure in which the left and the right are reversed relative 
to an almost central axis B-B in FIG. 3. Accordingly, the 
respective flow passages are densely arranged, and minia 
turization of the liquid ejection head is achieved. A slope 124 
is for preventing stagnation of liquid flows and the Small 
bubbles in the communication flow passage 130c, and has a 
structure in which the slope is preferably provided in the 
deviated Supply path. 
0034 FIG. 4 is a diagram illustrating a flow passage 
region where a first beam-shaped member and a second 
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beam-shaped member of the liquid ejection head 100 
according to the present embodiment are provided. The 
beam-shaped members are respectively provided in the 
liquid chamber 123c and the liquid supply port 156c. A first 
beam-shaped member 131c extending from the upstream 
(the filter side) to the downstream (the ejection element side) 
of the flow passage in the liquid chamber 123c is arranged 
approximately at a central part in a width direction of the 
liquid chamber 123c of about 26 mm in width in the ejection 
port arrangement direction. Consequently, the liquid cham 
ber 123c is divided into two chambers of a left-side liquid 
chamber 123p and a right-side liquid chamber 123g of the 
beam-shaped member 131c. The left liquid chamber 123p is 
located on the side where the filter 114c is provided, and is 
a deviated-side flow passage. 
0035. In addition, the right liquid chamber 1234 is 
located on the side where the filter 114c is not provided, and 
is a reversely-deviated-side flow passage. The liquid which 
has flown into the second liquid chamber 122c from the 
oblique upper left-hand side in the drawing is Supplied to the 
third liquid chamber 123c through the second liquid cham 
ber 122c. The flow of the liquid is partially regulated by the 
beam-shaped member 131c which vertically extends, and 
the liquid reaches the ejection element substrate 155a. 
0036. One set of second beam-shaped members 132i and 
132i is provided in the vicinity of a joint section between the 
support member 151 of a liquid supply port 156c and the 
housing 111 at intervals of about 10 mm so as to sandwich 
an extension line L of the first beam-shaped member 131c. 
0037. The first beam-shaped member 131c is arranged at 
a central part of the liquid chamber 123c which is favorable 
for reinforcement as a reinforcement member for preventing 
deformation of the resinous liquid chamber 123c in resin 
molding into a long-hole shape. On the other hand, the 
second beam-shaped members 132i and 132i are provided as 
reinforcement members against deformation in alumina cal 
cination. It is advantageous to reduce the number of the 
beam-shaped members 132 from the viewpoint of reducing 
flow resistance in the liquid supply port 156c by providing 
the second beam-shaped members. However, a problem is 
generated in the case of one beam-shaped member 132. 
Regarding the point, description will be made in a later 
described comparative example. 
0038 Next, the behavior of small bubbles 140 in the flow 
passage during ejection according to the present embodi 
ment will be described. 

0039. The small bubbles 140 derived from ejected 
bubbles generated from the ejection port along with ejection 
floats in the communication flow passage 130c with the aid 
of the buoyancy, and are accumulated by floating above the 
first liquid chamber 121c which is located downstream of 
the filter 114C with the aid of a meniscus stretched over the 
filter 114c. Some of them are accumulated also in the second 
liquid chamber 122c. In a case where the flow rate in the 
communication flow passage 130c in ejection is compara 
tively small, the small bubbles remain above the first liquid 
chamber 121C and the like. However, in the case where the 
flow rate of the liquid flowing through the communication 
flow passage 130c is increased in high-speed ejection and 
force of pushing the small bubbles downstream exceeds the 
flow power of the small bubbles 140, the small bubbles 140 
fall downward toward the downstream through a path such 
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as a flow 141. The number of the small bubbles carried 
toward the downstream becomes larger as the flow velocity 
becomes larger. 
0040. In case of the liquid supply unit 110 including the 
deviated Supply path as in the present embodiment, even in 
a case where there is no particular deviation in ejection 
distribution of liquid droplets ejected from the ejection ports 
which are arranged just like a belt-shaped pattern in the 
ejection port arrangement direction, the flow rate in the 
deviated side flow passage becomes larger than the flow rate 
in the reversely deviated side flow passage in the deviated 
flow passage. Accordingly, also the flow velocity becomes 
higher in the deviated side flow passage. That is, in the third 
liquid chamber 123c, the flow velocity in the left liquid 
chamber 123p becomes higher than the flow velocity in the 
right liquid chamber 1234. Therefore, a larger number of the 
small bubbles fall downward in the left liquid chamber 123p 
than in the right liquid chamber 1234. 
0041. The liquid flowing through the left liquid chamber 
123p is divided into two flows 141a and 141b by the 
beam-shaped member 132i. In the two flows, one flow 141b 
merges with a flow 141d from the right liquid chamber 123g 
directly under a lower end of a beam-shaped member 131c, 
and flows through a region 158b between the beam-shaped 
member 132i and the beam-shaped member 132i of the 
liquid supply port 156c by more reducing the flow velocity 
than that of the flow in the left liquid chamber 123p. The 
other flow 141a in the left liquid chamber 123p passes on the 
left side of the beam-shaped member 132i and reduces its 
flow velocity due to a spread 157 at an end of the liquid 
supply port 156c. 
0042. The liquid flowing through the right liquid cham 
ber 1234 is divided into two flows 141c and 141d by the 
beam-shaped member 132i. In the two flows, one flow 141d 
merges with the flow 141b from the left liquid chamber 123p 
flowing under the beam-shaped member 131c, and flows 
through the region 158b between the beam-shaped member 
132i and the beam-shaped member 132i of the liquid supply 
port 156c by more increasing the flow velocity than that of 
the flow in the right liquid chamber 1239. The other flow 
141c of the liquid in the right liquid chamber 1239 passes on 
the left side of the beam-shaped member 132i and reduces 
its flow velocity due to the spread 157 at the end of the liquid 
supply port 156c. 
0043. As a result, a difference in flow velocity between 
adjacent regions in three regions 158a, 158b and 158c of the 
liquid supply port 156c divided by the beam-shaped mem 
bers 132i and 132i is made smaller than the difference in 
flow velocity of the liquid between the left liquid chamber 
123p and the right liquid chamber 1234. Since the difference 
in flow velocity between the adjacent regions is Small, 
almost no flow of the liquid flowing between the respective 
regions is generated in parts at the lower end portions of the 
beam-shaped member 132i and the beam-shaped member 
132i. Consequently, the small bubbles 140 carried to the 
three regions of the liquid supply port 156c are distributedly 
carried to the vicinity of the ejection ports via ejection port 
liquid chambers located downstream of the respective 
regions without concentrating on the parts under the beam 
shaped members. 
0044. The amount of the small bubbles carried from each 
of the left and right liquid chambers of the beam-shaped 
member 131 to the region 158b is changed depending on the 
flow rate in each of the left and right liquid chambers of the 
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third liquid chamber 123c, associated with details of ejec 
tion. Supposing that the liquid droplets are continuously 
ejected from all of the ejection ports, the flow rate in the left 
liquid chamber 123p is larger than that in the right liquid 
chamber 1234. In addition, the flow rate of the liquid flowing 
from the left liquid chamber 123p into the region 158b is 
larger than the flow rate of the liquid flowing from the right 
liquid chamber 1234 into the region 158b. Therefore, the 
amount of the small bubbles carried from the left liquid 
chamber 123p into the region 158b becomes larger than that 
of the small bubbles carried from the right liquid chamber 
1234 into the region 158b. 
0045. As described above, the small bubbles carried to 
the liquid supply port 156c fall downward by being distrib 
uted in the three regions divided by one set of beam-shaped 
members 132, thereby not concentrating on a specific place. 
Accordingly, although there is the possibility that the fallen 
Small bubbles may jump into the ejection ports, the places 
are distributed in the ejection port arrangement direction, 
and thus a visible ejection failure is hardly generated. 
0046 FIG. 5A is a diagram illustrating a flow passage 
region in which the beam-shaped member of a liquid ejec 
tion head of a comparative example of the present embodi 
ment is provided. In the liquid ejection head of the com 
parative example, the reinforcement beam-shaped member 
131 to be provided in the third liquid chamber 123c has the 
same structure as the liquid ejection head according to the 
embodiment of the present invention in FIG. 4 and one 
beam-shaped member 132k is provided in the liquid supply 
port 156c apart from the ejection element substrate 155a by 
the distance which is the same as that in the example in FIG. 
4. The beam-shaped member 132k is provided at a central 
part of the liquid supply port 156c which is a favorable 
position for preventing deformation of the long-hole liquid 
supply port 156c by one beam-shaped member, that is, 
directly downstream of the beam-shaped member 131c. 
0047 FIG. 5B is for describing a moving state of the 
small bubbles in the liquid ejection head in the comparative 
example. At this time, the small bubbles carried by the liquid 
flow fall downward toward the downstream through the path 
such as the flow 141. Since a gap between a lower end of the 
beam-shaped member 131c and the beam-shaped member 
132k is smaller than a space under the beam-shaped member 
132k, the liquid flow from the left liquid chamber 123p to the 
region 158e moves along a path 141b passing through a 
lower end of the beam-shaped member 132k. 
0048. In the configuration in which the two beam-shaped 
members are provided according to the embodiment of the 
present invention, the small bubbles are distributed in the 
ejection port arrangement direction, whereas, in the com 
parative example, a constant flow is generated along the 
ejection element substrate 155a directly under the beam 
shaped member 132k. A constant ratio of the small bubbles 
contained in the flow is sucked into the flow toward the 
ejection port located directly under the beam-shaped mem 
ber 132k, and causes Sudden nonejection in the ejection port 
in the vicinity of the beam-shaped member 132k. Since the 
Sudden nonejection concentrates on some regions, visible 
ejection failures are generated. 
0049. Note that the shapes of the one set of the beam 
shaped members 132i and 132i may be different from each 
other. For example, the vertical length of the deviated-side 
beam-shaped member 132i may be made longer than that of 
the beam-shaped member 132i, and thus flow regulation of 
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the liquid flow from the left liquid chamber 123p in which 
the flow rate is comparatively large may be performed. 
0050 FIG. 6 is a diagram illustrating a modification of 
the liquid ejection head according to the present embodi 
ment. Although, in the present embodiment, an example of 
the communication flow passage having a deviated liquid 
Supply structure has been described, the present invention is 
not limited to the deviated liquid supply structure. For 
example, even in a long-hole communication flow passage 
through which the liquid is supplied without deviation as 
illustrated in FIG. 6, the difference in flow velocity is 
generated between left and right regions of the beam-shaped 
member 131c depending on the liquid to be ejected. In this 
case, it is possible to distribute the positions where the small 
bubbles jump into the ejection ports as in the present 
embodiment by setting a positional relation among the 
beam-shaped member 131c, the beam-shaped member 132i 
and the beam-shaped member 132i as illustrated in FIG. 6. 
0051. In this way, the plurality of second beam-shaped 
members is arranged downstream of the first beam-shaped 
member which divides the flow passage connected to the 
ejection element Substrate into two flow passages in the 
liquid-flowing direction so as to sandwich the line extending 
the first beam-shaped member in the liquid-flowing direc 
tion. Accordingly, it becomes possible to achieve the liquid 
ejection head and the liquid ejection apparatus which make 
it possible to Suppress deterioration of the image quality. 

Other Embodiments 

0.052 Hereinafter, other embodiments of the present 
invention will be described with reference to the drawings. 
Note that, since the basic configurations of the embodiments 
are the same as that of the first embodiment, hereinafter, only 
characteristic configurations will be described. 
0053 FIG. 7A to FIG. 7C are diagrams illustrating flow 
passages of liquid ejection heads according to other embodi 
ments of the present invention. FIG. 7A is an example in 
which the distance between the beam-shaped member 132i 
and the extension line L has been made longer than the 
distance between the beam-shaped member 132i and the 
extension line L, and thus the region 158b has been made 
wider than the region 158a. Accordingly, the difference in 
flow velocity between the adjacent regions is reduced, and 
the small bubbles fall downward by being distributed in the 
three regions, thereby not concentrating on the specific 
place. 
0054. In addition, the positions in the height direction of 
the beam-shaped members 132i and 132i may be different 
from each other. FIG. 7B is an example that a vertical 
distanced between the lower end of beam-shaped member 
131 and the beam-shaped member 132i has been made larger 
than the distance between the lower end of the beam-shaped 
member 131 and the beam-shaped member 132i, and thus an 
inlet of the liquid from the right liquid chamber 123g into the 
region 158b has been made large. 
0055. In addition, the beam-shaped member 131 may be 
shifted to one side of the liquid chamber 123 if there is no 
hindrance in reinforcement of the flow passage as illustrated 
in FIG. 7C. At that time, the three beam-shaped members 
132i, 132i and 132k are provided in the liquid supply port 
156c as illustrated in the drawing. 
0056. As described above, the plurality of second beam 
shaped members is provided on the downstream side of the 
first beam-shaped member which divides the flow passage 
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into the two flow passages in the liquid-flowing direction so 
as to Sandwich the line extending the first beam-shaped 
member in the liquid-flowing direction. Accordingly, the 
difference in flow velocity between the adjacent regions 
becomes smaller, and the small bubbles fall downward by 
being distributed to the three regions to thereby not concen 
trate on the specific place, with the result that it becomes 
possible to achieve the liquid ejection head and the liquid 
ejection apparatus which make it possible to Suppress dete 
rioration of the image quality. 
0057 While the present invention has been described 
with reference to exemplary embodiments, it is to be under 
stood that the invention is not limited to the disclosed 
exemplary embodiments. The scope of the following claims 
is to be accorded the broadest interpretation so as to encom 
pass all Such modifications and equivalent structures and 
functions. 
0058. This application claims the benefit of Japanese 
Patent Application No. 2015-107269, filed May 27, 2015, 
which is hereby incorporated by reference wherein in its 
entirety. 
What is claimed is: 
1. A liquid ejection head comprising: 
an ejection element Substrate configured to eject liquid; 

and 
a flow passage configured to guide the liquid to the 

ejection element Substrate, wherein 
the flow passage includes 

a first beam-shaped member configured to divide the 
flow passage into a plurality of flow passages and 

a plurality of second beam-shaped members which are 
provided on a downstream side of the first beam 
shaped member in a liquid-flowing direction so as to 
sandwich a line extending the first beam-shaped 
member in the liquid-flowing direction. 

2. The liquid ejection head according to claim 1, wherein 
the flow passage is divided into two flow passages of a 

first flow passage and a second flow passage by the first 
beam-shaped member extending in the liquid-flowing 
direction, and the first flow passage and the second flow 
passage are different from each other in Velocity at 
which the liquid flows. 
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3. The liquid ejection head according to claim 1, wherein 
the plurality of second beam-shaped members is two 

second beam-shaped members, one of the two second 
beam-shaped members divides a flow from the first 
flow passage into two flows and the other of the two 
second beam-shaped members divides a flow from the 
second flow passage into two flows. 

4. The liquid ejection head according to claim 3, wherein 
a flow passage located downstream of the flow passages 

divided into two by the first beam-shaped member is 
divided into three regions by the second beam-shaped 
members, and 

the region Sandwiched by the two second beam-shaped 
members is a widest region in the three regions. 

5. The liquid ejection head according to claim 4, wherein 
a distance from the other of the two second beam-shaped 
members to the line extending the first beam-shaped 
member in the liquid-flowing direction is longer than a 
distance from one of the two second beam-shaped 
members to the line extending the first beam-shaped 
member in the liquid-flowing direction. 

6. The liquid ejection head according to claim 3, wherein 
one of the two second beam-shaped members is provided 

on a downstream side of the other of the two second 
beam-shaped members in the liquid-flowing direction. 

7. The liquid ejection head according to claim 1, wherein 
the plurality of second beam-shaped members is config 

ured by three second beam-shaped members. 
8. Aliquid ejection apparatus capable of mounting a liquid 

ejection head including an ejection element Substrate that 
ejects liquid and a flow passage configured to guide the 
liquid to the ejection element Substrate, wherein 

the flow passage includes 
a first beam-shaped member configured to divide the 

flow passage into a plurality of flow passages and 
a plurality of second beam-shaped members which are 

provided on a downstream side of the first beam 
shaped member in a liquid-flowing direction so as to 
sandwich a line extending the first beam-shaped 
member in the liquid-flowing direction. 
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