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(54) LINEAR HYDRAULIC ACTUATOR

(57) The Present invention relates to a linear hydrau-
lic actuator comprising: a housing having an inner space
in which fluid can be accommodated; a piston formed so
as to reciprocate in a longitudinal direction by receiving
pressure from the fluid accommodated in the inner space;
a piston rod connected to the piston by penetrating the
housing and an inner flow path provided at an outer end
of the housing or the piston rod so as to receive the fluid
from a hinge part connected to the outside. The linear
hydraulic actuator according to the present invention can
transmit hydraulic pressure to the hinge part or a joint
without a hose by using an actuator structure, such that
the influence of elasticity of the hose ca be ignored, so
as to increase control stiffness, thereby enabling precise
and robust control performance to be ensured, an free-
dom of design to be increased by allowing the hose to
be ignored during designing.
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Description

Technical Field

[0001] The present invention relates to a linear hydrau-
lic actuator, and more particularly, to a linear hydraulic
actuator that supplies a hydraulic pressure using a flow
path formed within a structure thereof.

Background Art

[0002] A hydraulic actuator is an element that receives
a hydraulic pressure to finally perform a movement
among elements of a hydraulic pressure apparatus.
Among them, a linear actuator includes a housing and a
piston provided within the housing, and when a hydraulic
pressure is applied to a bi-direction of the piston, the pis-
ton may perform a linear reciprocating motion.
[0003] In this case, a hydraulic pressure is supplied to
a chamber within the housing in a state pressed by a
hydraulic pressure pump, and in order to transfer a fluid,
a tube is used from the pump to the actuator. As an ac-
tuator, in Korean Patent No. 891,552, a linear actuator
having a hydraulic pressure tube is disclosed.
[0004] However, because an existing actuator trans-
fers a fluid through a hose or a tube, when a hydraulic
pressure operates, the hose or the tube is expanded by
itself elasticity to have an influence on control rigidity and
there is a problem that the hose or the tube may interfere
a movement of the actuator and thus there may be a
limitation upon designing.

Disclosure

Technical Problem

[0005] The present invention has been made in an ef-
fort to provide a linear hydraulic actuator for transferring
a hydraulic pressure without a hose in order to solve a
problem of a conventional linear hydraulic actuator.

Technical Solution

[0006] In accordance with an exemplary embodiment,
a hydraulic actuator includes a housing having an internal
space that may receive a fluid; a piston that receives a
pressure from the fluid received at the internal space to
perform a reciprocating motion in a length direction; a
piston load that penetrates the housing to be connected
to the piston; and an internal flow path that receives a
fluid from a hinge portion connected to the outside at an
external end portion of the housing or the piston load.
[0007] The hinge portion may be connected to a con-
nection pin inserted in a orthogonal direction to a length
direction of the actuator, and the internal flow path may
be connected to a connection pin flow path formed in the
connection pin in order to receive a fluid through the con-
nection pin.

[0008] The connection flow path may be formed in a
rotation direction in a connection portion of the connec-
tion pin flow path and the internal flow path in order to
connect a flow path when the connection pin rotates.
[0009] The connection flow path may be formed be-
tween an inner surface of the hinge portion and an outer
surface of the connection pin. The connection flow path
may include a first cavity and a second cavity formed in
a ring shape at an inner surface of the hinge portion.
[0010] The first cavity and the second cavity each may
be separated at a predetermined distance in order to form
an independent fluid path, and the hydraulic actuator may
further include a first sealing member for preventing a
fluid from being leaked between the first cavity and the
second cavity.
[0011] The hydraulic actuator may further include sec-
ond sealing members provided at the outside of a length
direction of each of the first cavity and the second cavity
in order prevent the fluid from being leaked in a length
direction of the connection pin from the first cavity or the
second cavity when the connection pin is fastened.
[0012] The internal space may be divided into a first
chamber and a second chamber by the piston, and the
internal flow path may include a first internal flow path
and a second internal flow path formed in a length direc-
tion from the hinge portion in order to supply the fluid to
each of the first chamber and the second chamber.
[0013] One side of the first internal flow path may be
connected to the first cavity and be formed in a length
direction within the housing, and the other side thereof
may be connected to the first chamber, and one side of
the second flow path may be connected to the second
chamber and be formed in a length direction within the
housing, and the other side thereof may be connected
to the second chamber.
[0014] The hydraulic actuator may further include a
wear ring provided at a periphery of the first cavity and
the second cavity between the connection pin and the
hinge portion in order to support a load of a length direc-
tion operating to the actuator.
[0015] In accordance with another exemplary embod-
iment, a hydraulic actuator includes a housing having an
internal space that may receive a fluid; a piston that re-
ceives a pressure from the fluid received at the internal
space to perform a reciprocating motion in a length di-
rection; a hinge portion configured at an external end
portion of the housing; a connection pin inserted into the
hinge portion to be rotated; and a flow path formed
through the connection pin, the hinge portion, and the
housing such that the fluid is supplied to the internal
space or is returned from the internal space.
[0016] The internal space may be divided into a first
chamber and a second chamber by the piston, and the
flow path may include: a first flow path that fluidically com-
municates with the first chamber and the outside; and a
second flow path that fluidically communicates with the
second chamber and the outside.
[0017] The first flow path and the second flow path may
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include a first cavity and a second cavity, respectively,
configured with an inner surface of the hinge portion and
an outer surface of the connection pin in order to fluidi-
cally communicate even when the connection pin rotates
within the hinge portion.
[0018] The first cavity and the second cavity are formed
in a ring shape between an inner surface of the hinge
portion and an outer surface of the connection pin.
[0019] The hydraulic actuator may further include sec-
ond sealing members spaced from the first cavity and
the second cavity in an axial direction of the connection
pin in order to prevent the fluid from being leaked to the
outside when the connection pin rotates.

Advantageous Effects

[0020] Because a linear hydraulic actuator according
to an exemplary embodiment of the present invention
may transfer a hydraulic pressure to a hinge portion or a
joint using an actuator structure without a hose, an influ-
ence of elasticity of the hose may be ignored and thus
control rigidity is enhanced and a precise and robust con-
trol performance can be thus secured, and upon design-
ing, a hose may be ignored and thus the degree of free-
dom of a design can be enhanced.

Description of Drawings

[0021]

FIG. 1 is a perspective view illustrating a linear hy-
draulic actuator according to a first exemplary em-
bodiment.
FIG. 2 is a diagram illustrating an internal flow path
of FIG. 1.
FIG. 3 is a cross-sectional view illustrating the linear
hydraulic actuator taken along line A-A’ and B-B’ of
FIG. 1.
FIG. 4 is a cut-away perspective view illustrating a
hinge portion taken along line C-C’ of FIG. 1.
FIG. 5 is a cross-sectional view illustrating the linear
hydraulic actuator taken along line C-C’ of FIG. 1.
FIG. 6 is a conceptual diagram illustrating a linear
hydraulic actuator according to a second exemplary
embodiment.
FIG. 7 is a cross-sectional view illustrating the linear
hydraulic actuator taken along line A-A’ and B-B’ of
a second exemplary embodiment.
FIG. 8 is a cross-sectional view illustrating a linear
hydraulic actuator according to a third exemplary
embodiment.

Mode for Invention

[0022] Hereinafter, a linear hydraulic actuator accord-
ing to an exemplary embodiment of the present invention
will be described in detail with reference to the accom-
panying drawings. In a description of the following exem-

plary embodiment, a name of each constituent element
may be referred to as a different name in the art. However,
when the constituent elements have functional similarity
and identity, even if a changed exemplary embodiment
is adapted, the constituent elements may be regarded
as equivalent elements. Further, for convenience of a
description, a reference numeral is added to each con-
stituent element. However, contents shown on a drawing
having these reference numerals do not limit a range of
each constituent element to a range within the drawing.
Similarly, even if an exemplary embodiment is adapted
in which a constituent element on a drawing is partially
changed, when the constituent elements have functional
similarity and identity, the constituent elements may be
regarded as equivalent elements. Further, when the con-
stituent element is recognized as a constituent element
that should be naturally included in a level of a person of
ordinary skill in the art, a detailed description thereof will
be omitted.
[0023] FIG. 1 is a perspective view illustrating a linear
hydraulic actuator according to a first exemplary embod-
iment.
[0024] As shown in FIG. 1, the linear hydraulic actuator
according to an exemplary embodiment of the present
invention may include a housing 100, a piston 310, a
piston load 320, a hinge portion 200, a connection pin
400, and a flow path. In the linear hydraulic actuator, a
location of the piston 310 is changed according to a sup-
ply direction of a hydraulic pressure, and the piston load
320 may finally linearly move. The hinge portion 200 is
provided at each of both ends of the linear hydraulic ac-
tuator, i.e., an end portion of the housing 100 and an end
portion of the piston load 320, and the linear hydraulic
actuator is connected to an external structure or a link to
transfer power to the outside.
[0025] The housing 100 forms an entire external form
of the actuator and is configured in a long pillar shape in
an operation direction of the actuator. At the inside of the
housing 100, a cylinder-shaped chamber is provided
such that the piston 310 performs a linear reciprocating
motion. In this case, a first chamber 510 and a second
chamber 520 may be divided by the piston 310. At the
outside thereof, the hinge portion 200 for connecting with
the outside at one side may be provided.
[0026] The piston 310 is configured to receive a pres-
sure from a fluid within the chamber to generate a force.
The piston 310 may have a cross-section of a cylinder
shape, and in order to prevent a fluid from being leaked
between each chamber within the housing 100 and to
reduce a friction upon moving, a seal complex may be
provided at an edge of a circumferential direction of the
piston 310.
[0027] The piston load 320 is provided to operate a
force generated in the piston 310 to the outside. One side
of the piston load 320 is connected to the piston 310 and
is installed to penetrate the housing 100 in a length di-
rection, and the hinge portion 200 may be provided such
that the other side of the piston load 320 is connected to
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an external structure. In a lower end cap portion in which
the piston load 320 and the housing 100 contact, a seal
kit may be provided not to leak a fluid within the chamber.
A general configuration of the housing 100 and the piston
310 is a widely used configuration and therefore a de-
tailed description thereof may be omitted.
[0028] The connection pin 400 is inserted into the hinge
portion 200 provided in the housing 100 to be connected
to an external structure, and is inserted into the hinge
portion 200 in a pin form and is configured to rotate in a
connection portion when an entire length is changed ac-
cording to an operation of the actuator to perform a
smooth mechanical movement. A connection pin flow
path 630, 730 may be provided within the connection pin
400 and this will be described in detail later.
[0029] In order to receive a fluid from the outside with-
out a hose to supply the fluid to the chamber, a flow path
that supplies a hydraulic pressure is formed within the
housing 100. Such an internal flow path will be described
in detail hereinafter.
[0030] FIG. 2 is a diagram illustrating an internal flow
path of FIG. 1, and FIG. 3 is a cross-sectional view illus-
trating the linear hydraulic actuator taken along line A-A’
and B-B’ of FIG. 1.
[0031] Referring to FIG. 2, the internal flow path may
include a first flow path 600 that forms a path for fluidical
communication of the first chamber 510 and the outside
and a second flow path 700 that forms a path for fluidical
communication of the second chamber 520 and the out-
side. The first flow path 600 and the second flow path
700 each form a independent path of a fluid, and a hy-
draulic pressure may be selectively transferred by a valve
provided at the outside of the actuator.
[0032] The first flow path 600 may include a first inter-
nal flow path 610, a first cavity 620, and a first connection
pin flow path 630, and the second flow path 700 may
include a second internal flow path 710, a second cavity
720, and a second connection pin flow path 730 to cor-
respond thereto.
[0033] Here, a flow of a fluid entered from the outside
may be performed in order of a connection pin flow path,
a cavity, an internal flow path, and a chamber. Upon op-
erating the actuator the first flow path 600 and the second
flow path 700, a fluid flows in an opposite direction. That
is, when a fluid increases to the first chamber 510, the
piston 310 moves toward the second chamber 520, and
a fluid received in the second chamber 520 is discharged
to the outside. In this case, a fluid is discharged to the
outside in order opposite to the foregoing order.
[0034] When specifically describing a flow path, the
first connection pin flow path 630 and the second con-
nection pin flow path 730 are extended in an axial direc-
tion from a central portion of the connection pin 400 to
be formed to a predetermined length. In this case, the
first connection pin flow path 630 and the second con-
nection pin flow path 730 are not directly connected to
be each extended in a radial direction, and both sides
communicate with the outside of the connection pin 400,

respectably. One side of each each connection pin flow
path 630, 730 communicates with the outside of the ac-
tuator, and the other side thereof communicates with the
first cavity 620 and the second cavity 720, respectably
to be described. Although not shown in the drawing, a
connection pin flow path 630, 730 are extended in an
axial direction to be connected to the outside or when
the connection pin 400 is fixed not to rotate to the outside,
the flow path of the connection pin 400 may be extended
in an axial direction to be connected to a flow path of the
outside.
[0035] The first cavity 620 and the second cavity 720
may be a space formed by an outer surface of the con-
nection pin 400 and an inner surface of the hinge portion
200. The first cavity 620 and the second cavity 720 be-
come a ring-shaped space in a rotation direction at an
outer surface of the connection pin 400 in order to enclose
the connection pin 400 to each be a connection flow path.
The first cavity 620 and the second cavity 720 each are
disposed to secure an independent fluid path at a dis-
tance separated by a predetermined distance in an axial
direction of the connection pin 400. In this case, for a
smooth movement of a fluid, a concave groove may be
formed along an inner surface of the hinge portion 200.
Therefore, a flow cross-sectional area may be secured
to smoothly move a fluid of a predetermined flow rate or
more.
[0036] The first connection pin flow path 630 and the
second connection pin flow path 730 may be connected
to the first cavity 620 and the second cavity 720, respec-
tively. That is, a point communicated in an axial direction
in the first connection pin flow path 630 and the second
connection pin flow path 730 may be a point on the first
cavity 620 and the second cavity 720.
[0037] The first internal flow path 610 and the second
internal flow path 710 connect the first cavity 620 and the
second cavity 720; and the first chamber 510 and the
second chamber 520, respectively. The first internal flow
path 610 is formed from an inside of the hinge portion
200 so as to be connected to the first cavity 620, is formed
from one point of the first cavity 620 in a radial direction
of the hinge portion 200, and is extended by a predeter-
mined distance in a length direction of the housing 100.
Thereafter, the first internal flow path 610 may be formed
in a radial direction of the housing 100 to be connected
to the first chamber 510 within the housing 100. The sec-
ond internal flow path 710 is formed within the housing
100 so as to connect the second cavity 720 and the sec-
ond chamber 520. Even when a volume of the first cham-
ber 510 and the second chamber 520 is changed accord-
ing to a movement of the piston 310, a fluid should be
continuously supplied into or returned from the first inter-
nal flow path 610 and the second internal flow path 710,
and thus the first internal flow path 610 and the second
internal flow path 710 are connected to the first chamber
510 and the second chamber 520, respectively, in con-
sideration of a stroke of the piston 310. That is, the first
internal flow path 610 and the second internal flow path
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710 may be connected to the opposite end portion side
of the first chamber 510 and the second chamber 520.
However, although not shown in the drawing, the first
internal flow path 610 and the second internal flow path
710 may include various shapes and paths according to
a shape and a connection pipe of the hinge portion 200
and a cylinder and a shape of the housing 100.
[0038] In order to be a independent flow path, the first
flow path 600 and the second flow path 700 may be
formed at the inside of the housing 100, the hinge portion
200, and the inside of the connection pin 400. In this
case, because the first connection pin flow path 630 and
the second connection pin flow path 730 are formed in a
radial direction of the connection pin 400, even if the con-
nection pin 400 rotates, the first connection pin flow path
630 and the second connection pin flow path 730 may
be continuously connected to the first cavity 620 and the
second cavity 720.
[0039] Referring again to FIG. 3, a portion of the first
connection pin flow path 630, the first cavity 620, the first
internal flow path 610, and the housing 100 are shown.
As shown in FIG. 3a, even if the connection pin 400 ro-
tates in an arrow direction, a first flow path 600 is formed
in which the first connection pin flow path 630 formed in
a radial direction is continuously connected to the first
cavity 620 and thus the first connection pin flow path 630
and the first chamber 510 are finally connected. Further,
FIG. 3b illustrates a configuration in which the second
connection pin flow path 730 is connected to the second
chamber 520 through the second cavity 720, and even
if the connection pin 400 rotates, the second flow path
700 may continuously be connected to the second cham-
ber 520.
[0040] Hereinafter, the first cavity 620, the second cav-
ity 720, a first sealing member 810, and second sealing
members 820 will be described in detail with reference
to FIGS. 4 and 5.
[0041] FIG. 4 is a cut-away perspective view illustrating
a hinge portion 200 taken along line C-C’ of FIG. 1, and
FIG. 5 is a cross-sectional view illustrating the linear hy-
draulic actuator taken along line C-C’ of FIG. 1.
[0042] As shown in FIGS. 4 and 5, the first cavity 620
and the second cavity 720 maybe separated by a prede-
termined distance in an axial direction of the connection
pin 400. In this case, if a hydraulic fluid is leaked in an
axial direction of the connection pin 400, a loss of a pres-
sure and a fluid may occur, and a control error may occur.
Therefore, in order to prevent a fluid from flow between
the first cavity 620 and the second cavity 720, the first
sealing member 810 may be provided. A type of the first
sealing member 810 may be selected according to a fluid
kind, and as the first sealing member 810 is formed in a
ring shape, even if the connection pin 400 rotates, the
first sealing member 810 prevents a fluid from moving in
an axial direction.
[0043] In order to prevent a fluid from being leaked to
the outside of the hinge portion 200, the second sealing
members 820 are provided at the outside of each of the

first cavity 620 and the second cavity 720, respectably.
Each second sealing member 820 prevents a fluid from
being leaked in an axial direction, as in the first sealing
member 810 and may be configured to seal even when
the connection pin 400 rotates.
[0044] A wear ring 900 is provided within the hinge
portion 200 and is configured to prevent the hinge portion
200 or the connection pin 400 from being damaged by a
friction when the connection pin 400 rotates. Further,
when a force operates in a length direction of the actuator,
i.e., a radial direction of the connection pin 400, the wear
ring 900 is provided to uniformly support. A plurality of
wear rings 900 may be provided to be separated by a
predetermined gap in a length direction of the connection
pin 400. Such a wear ring 900 is a generally much used
configuration and therefore a detailed description of a
material and a shape thereof may be omitted.
[0045] Hereinafter, a second exemplary embodiment
of the present invention will be described in detail with
reference to FIGS. 6 and 7.
[0046] The present exemplary embodiment may in-
clude constituent elements corresponding to those of the
foregoing exemplary embodiment, and in order to avoid
a repeated description, a detailed description thereof is
omitted, and only dissimilar constituent elements will be
described.
[0047] FIG. 6 is a conceptual diagram illustrating a lin-
ear hydraulic actuator according to a second exemplary
embodiment, and FIG. 7 is a cross-sectional view illus-
trating the linear hydraulic actuator taken along line A-A’
and B-B’ of a second exemplary embodiment.
[0048] As shown in FIGS. 6 and 7, the connection pin
400 is connected to the hinge portion 200 provided to-
ward the piston load 320, and a configuration is shown
that supplies a fluid to each chamber through the first
internal flow path 610 and the second internal flow path
710 formed within the piston load 320.
[0049] In this case, a distance is determined in which
the piston load 320 may perform a reciprocating motion,
and a fluid should be supplied to a location of an end
portion. Therefore, the first internal flow path 610 com-
municates with the first chamber 510 through the the pis-
ton 310, and the second internal flow path 710 passes
through the piston 310 to communicate with the second
chamber 520 side.
[0050] In this case, the first internal flow path 610 and
the second internal flow path 710 may be extended in a
length direction from the hinge portion 200 of the piston
load 320 through the piston 310 and be separated by a
predetermined distance in a thickness direction.
[0051] Even if the connection pin 400 rotates within the
hinge portion 200, for continuous inflow and outflow of a
fluid, cavities 620 and 720 and connection pin flow paths
630 and 730 may be provided, as in a first exemplary
embodiment.
[0052] FIG. 8 is a cross-sectional view illustrating a lin-
ear hydraulic actuator according to a third exemplary em-
bodiment. The present exemplary embodiment may in-
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clude constituent elements corresponding to those of the
foregoing exemplary embodiment, and in order to avoid
a repeated description, a detailed description thereof is
omitted, only dissimilar constituent elements will be de-
scribed.
[0053] As shown in FIG. 8, in the present exemplary
embodiment, the first cavity 620 and the second cavity
720 are formed in an arc shape instead of a ring shape
when viewed from an axial direction of the connection
pin 400. In the linear actuator, a relative rotation angle
of the fixed hinge portion 200 may be 360° or less, and
even when a stroke of the piston 310 is maximum-mini-
mum, the hinge portion 200 moves only a predetermined
angle θ. Therefore, because the connection pin 400 ro-
tates within a predetermined angle, a cavity is formed to
correspond to a predetermined angle θ and thus even
when the connection pin 400 is rotating, the cavity may
continuously fluidically communicate. In this case, the
connection pin 400 is fixed to an external structure, and
a flow path of the connection pin 400 formed in a radial
direction moves only within an angle in which a cavity is
formed when the actuator drives.
[0054] As described above, because a linear hydraulic
actuator according to the present invention is configured
to receive a hydraulic pressure from the hinge portion
200 and the connection pin 400, an influence of elasticity
of a hose may be ignored and thus by enhancing control
rigidity, a precise and robust control performance can be
secured, and upon designing, a hose may be ignored
and thus the degree of freedom of a design can be en-
hanced.

Claims

1. A hydraulic actuator, comprising:

a housing having an internal space that may re-
ceive a fluid;
a piston that receives a pressure from the fluid
received at the internal space to perform a re-
ciprocating motion in a length direction;
a piston load that penetrates the housing to be
connected to the piston; and
an internal flow path that receives a fluid from a
hinge portion connected to the outside at an ex-
ternal end portion of the housing or the piston
load,
wherein the hinge portion comprises a connec-
tion flow path formed in a rotation direction in
order to receive the supply of the fluid.

2. The hydraulic actuator of claim 1, wherein the hinge
portion is connected to a connection pin inserted in
an orthogonal direction to a length direction of the
actuator, and
the internal flow path is connected to a connection
pin flow path formed in the connection pin in order

to receive a fluid through the connection pin.

3. The hydraulic actuator of claim 2, wherein the con-
nection flow path is formed in a rotation direction in
a connection portion of the connection pin flow path
and the internal flow path in order to connect a flow
path when the connection pin rotates.

4. The hydraulic actuator of claim 3, wherein the con-
nection flow path is formed between an inner surface
of the hinge portion and an outer surface of the con-
nection pin.

5. The hydraulic actuator of claim 3, wherein the con-
nection flow path comprises a first cavity and a sec-
ond cavity formed in a ring shape at an inner surface
of the hinge portion.

6. The hydraulic actuator of claim 5, wherein the first
cavity and the second cavity each are separated at
a predetermined distance in order to form an inde-
pendent fluid path, and
wherein the hydraulic actuator further comprises a
first sealing member for preventing a fluid from being
leaked between the first cavity and the second cavity.

7. The hydraulic actuator of claim 6, further comprising
second sealing members provided at the outside of
a length direction of each of the first cavity and the
second cavity in order prevent the fluid from being
leaked in a length direction of the connection pin from
the first cavity or the second cavity when the con-
nection pin is fastened.

8. The hydraulic actuator of claim 6, wherein the inter-
nal space is divided into a first chamber and a second
chamber by the piston, and
the internal flow path comprises a first internal flow
path and a second internal flow path formed in a
length direction from the hinge portion in order to
supply the fluid to each of the first chamber and the
second chamber.

9. The hydraulic actuator of claim 8, wherein one side
of the first internal flow path is connected to the first
cavity and is formed in a length direction within the
housing, and the other side thereof is connected to
the first chamber, and
Wherein one side of the second flow path is connect-
ed to the second chamber and is formed in a length
direction within the housing, and the other side there-
of is connected to the second chamber.

10. The hydraulic actuator of claim 6, further comprising
a wear ring provided at a periphery of the first cavity
and the second cavity between the connection pin
and the hinge portion in order to support a load of a
length direction operating to the actuator.
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11. A hydraulic actuator, comprising:

a housing having an internal space that receive
a fluid;
a piston that receives a pressure from the fluid
received at the internal space to perform a re-
ciprocating motion in a length direction;
a hinge portion configured at an external end
portion of the housing;
a connection pin inserted into the hinge portion
to be rotated; and
a flow path formed through the connection pin,
the hinge portion, and the housing such that the
fluid is supplied to the internal space or is re-
turned from the internal space.

12. The hydraulic actuator of claim 11, wherein the in-
ternal space is divided into a first chamber and a
second chamber by the piston, and
wherein the flow path comprises:

a first flow path that fluidically communicates
with the first chamber and the outside; and
a second flow path that fluidically communicates
with the second chamber and the outside.

13. The hydraulic actuator of claim 12, wherein the first
flow path and the second flow path comprise a first
cavity and a second cavity, respectively, configured
with an inner surface of the hinge portion and an
outer surface of the connection pin in order to fluid-
ically communicate when the connection pin rotates
within the hinge portion.

14. The hydraulic actuator of claim 13, wherein the first
cavity and the second cavity are formed in a ring
shape between an inner surface of the hinge portion
and an outer surface of the connection pin.

15. The hydraulic actuator of claim 14, further compris-
ing second sealing members spaced from the first
cavity and the second cavity in an axial direction of
the connection pin in order to prevent the fluid from
being leaked to the outside when the connection pin
rotates.
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