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(57) A hydraulic cylinder of a quick coupler has an
elongated hole formed at either a cylinder rod or a cylin- FIG. 3
derbody suchthat one of the cylinder rod and the cylinder
body is fitted onto a cylinder shaft of a coupler body and
the other is rotatably coupled to a movable hook, and
rotates the movable hook such that the movable hook is
coupled to or released from a second coupling pin ac-
cording to extension or retraction. A rotary key has a ro-
tary key protrusion inserted into or withdrawn from a cou-
pling groove of a fixed hook according to a rotation po-
sition thereof, and the rotary key protrusion is maintained
in a state in which the protrusion is inserted into the cou-
pling groove of the fixed hook by means of the elastic
force of arotary key spring, so as to prevent the separa-
tion of a first coupling pin from the coupling groove of the
fixed hook. A stopper has a stopper hook coupled to or
separated from a cylinder hook around the elongated
hole, is supported by the elastic force of a stopper spring,
and rotates the rotary key such that the rotary key pro-
trusion is withdrawn from the coupling groove of the fixed
hook when the hydraulic cylinder is retracted.
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Description
[Technical Field]

[0001] The present disclosure relates to a quick cou-
pler employedin heavy equipment, and more particularly,
to a quick coupler that allows an attachment to be re-
placed according to a task purpose of heavy equipment.

[Background Art]

[0002] Heavy equipment such as an excavator used
in civil engineering and construction sites performs var-
ious tasks with various forms of attachments such as a
bucket being replaced in a quick coupler disposed at a
front end of an arm of a boom pole.

[0003] Generally, a quick coupler is configured so that
an attachment is attached or detached by a hydraulic
cylinder, the attachment may be released from the quick
coupler and fall to the ground due to damage to the hy-
draulic cylinder and the like, and an accident in which the
attachment falls by mistake may occur while attempting
an attachment mounting task. In this way, when the at-
tachment is unintentionally released from the quick cou-
pler and falls, it leads to a serious accident in most cases
due to the size and weight of the attachment. To prevent
such an accident, a quick coupler having a safety device
has been proposed.

[0004] As an example thereof, there is a technology
disclosed in Korean Utility Model Registration No.
20-211608. According to this technology, a cylinder
housing of a hydraulic cylinder is fixed to one side of a
locker, and a cylinder rod of the hydraulic cylinder is fixed
to one side of a mobile hook. As the locker is rotated from
areleasing position to a coupling position by the hydraulic
cylinder, a nose of the locker protrudes to a coupling
groove of afixed hook and narrows an inlet of the coupling
groove so that detachment of a coupling pin inserted into
the coupling groove can be prevented.

[0005] However, in the above-described technology,
because the locker still depends on an operation of the
hydraulic cylinder, when the hydraulic cylinder is dam-
aged or is not able to perform its own function, the locker
fixed to the hydraulic cylinder cannot prevent the detach-
ment of the coupling pin, and the coupling pin may be
released from the fixed hook. Because the attachment
falls from the quick coupler due to this, it can be seen
that pursuit of safety is incomplete.

[0006] Further,generally,abuzzer may soundin heavy
equipment when the hydraulic cylinder is not extended
while the coupling pin of the attachment is coupled to the
fixed hook. However, because a driver is unable to hear
the buzzer often due to a loud noise in an area in which
heavy equipment is used or the driver has to simultane-
ously perform various operations alone in most cases,
the driver almost forgets to extend the hydraulic cylinder
in some cases.

[0007] In this case, because the coupling pin of the
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attachment is just placed on the fixed hook, when the
driver lifts or rotates the attachment for next operation in
this state, the attachment may immediately fall to the
ground and cause an accident.

[0008] Also, according to the related art, because the
safety device mounted in the quick coupler makes an
inner space of the quick coupler extremely cramped,
when impurities such as soil, pieces of stone, or the like
are introduced into the inner space of the quick coupler
while the quick coupler is being used in a worksite, the
impurities may be unable to exit the inner space of the
quick coupler and be accumulated in the inner space of
the quick coupler. Because of this, an excessive load
may be applied to a driving mechanism of the quick cou-
pler and cause an incorrect operation of the driving mech-
anism and increase the possibility of an accident.
[0009] It can be recognized that a safety device that is
provided in a way thatthe inner space of the quick coupler
cannot be sufficiently secured as above may rather
hinder the safe use of the quick coupler. Accordingly, a
regressive phenomenon, in which workers who work at
a worksite prefer a manual safety device over an auto-
matic safety device, is exhibited.

[Disclosure]
[Technical Problem]

[0010] An objective of the present disclosure is to pro-
vide a quick coupler capable of securing safety and fa-
cilitating discharge of impurities by securing relatively
large empty inner space while an attachmentis mounted.

[Technical Solution]

[0011] To achieve the above objective, according to
the presentdisclosure, a quick couplerincludes a coupler
body, a fixed hook, a mobile hook, a hydraulic cylinder,
a rotary key, and a stopper. The coupler body may be
connected to a front end of an arm of heavy equipment.
The fixed hook may be formed in the coupler body and
afirst coupling pin of an attachment may be fitted thereto.
The mobile hook may be rotatably coupled to the coupler
body and a second coupling pin of the attachment may
be fitted thereto. The hydraulic cylinder may have a slot
formed in any one of a cylinder rod and a cylinder body
and fitted to a cylinder shaft of the coupler body, have
the other one rotatably coupled to the mobile hook, in-
clude a cylinder hook formed near the slot, and rotate
the mobile hook to be coupled to or released from the
second coupling pin according to an extension or con-
traction operation. The rotary key may be rotatably cou-
pled to the coupler body, may include a rotary key pro-
trusion that is inserted into or withdrawn from a coupling
groove of the fixed hook according to a rotary position,
and the rotary key protrusion may be maintained in a
state of being inserted into the coupling groove of the
fixed hook by an elastic force of a rotary key spring and
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may prevent detachment of the first coupling pin from the
coupling groove of the fixed hook. The stopper may in-
clude a stopper hook coupled to or separated from the
cylinder hook, may be supported by an elastic force of a
stopper spring, and may rotate the rotary key so that the
rotary key protrusion is withdrawn from the coupling
groove of the fixed hook during a contraction operation
of the hydraulic cylinder in a state in which the stopper
hook is coupled to the cylinder hook.

[0012] According to the present disclosure, a quick
coupler includes a coupler body, a fixed hook, a mobile
hook, a hydraulic cylinder, and alocking mechanism. The
coupler body may be connected to a front end of an arm
of heavy equipment. The fixed hook may be formed in
the coupler body and afirst coupling pin of an attachment
may be fitted thereto. The mobile hook may be rotatably
coupled to the coupler body and a second coupling pin
of the attachment may be fitted thereto. The hydraulic
cylinder may rotate the mobile hook to be coupled to or
released from the second coupling pin according to an
extension or contraction operation. The locking mecha-
nism may lock the mobile hook to prevent the second
coupling pin from being detached from the mobile hook
while the mobile hook is coupled to the second coupling
pin when the coupler body is located at positions other
than that at an angle for mounting or releasing the at-
tachment.

[Advantageous Effects]

[0013] Accordingto the presentdisclosure, if a hydrau-
lic cylinder does not perform a contraction operation while
acoupling pin of an attachmentis coupled to a fixed hook,
detachment of the coupling pin of the attachment can be
prevented by a rotary key. Consequently, an accident
due to falling of the attachment can be prevented and
safety can be secured.

[0014] According to the present disclosure, in a state
in which a quick coupler is located at an angle at which
an attachment may fall during work, even when a hydrau-
lic cylinder is damaged or is unable to perform its own
function or performs an incorrect operation by mistake
of a worker, detachment of a coupling pin of an attach-
ment from a mobile hook can be prevented.

[0015] According to the present disclosure, because a
relatively large empty inner space of a quick coupler can
be secured, when impurities and the like enter the inner
space of the quick coupler, the impurities can immedi-
ately exit the inner space of the quick coupler without
assigning load or applying pressure to elements such as
a hydraulic cylinder located in the inner space. Conse-
quently, problems such as an incorrect operation of an
element inside the quick coupler do not occur.

[Description of Drawings]

[0016]
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FIG. 1 is a perspective view of a quick coupler ac-
cording to an embodiment of the present disclosure.
FIG. 2 is a plan view of FIG. 1.

FIG. 3is a front view illustrating an inside of the quick
coupler illustrated in FIG. 1.

FIG. 4 is a perspective view illustrating a fixed hook
portion in FIG. 3.

FIG.5is a perspective view illustrating a mobile hook
portion in FIG. 3.

FIGS. 6 and 7 are views for describing actions of a
gab and a weight.

FIG. 8 is a perspective view illustrating another ex-
ample of a weight in FIG. 5.

FIG. 9 is a view illustrating an example of mounting
an attachment on the quick coupler in FIG. 3.
FIGS. 10 to 13 are views for describing a process in
which first and second coupling pins of an attach-
ment are coupled and then detached to and from the
quick coupler illustrated in FIG. 9.

FIG. 14 is a perspective view illustrating a state in
which another example of a rotary key is applied.
FIG. 15 is a perspective view of the rotary key illus-
trated in FIG. 14.

FIG. 16 is a perspective view illustrating an example
in which an intermediate body is omitted.

FIG. 17 is a perspective view of a rotary key illustrat-
ed in FIG. 16.

FIG. 18 is a configuration diagram of a quick coupler
according to another embodiment of the present dis-
closure.

FIG. 19 is a perspective view of FIG. 18.

FIG. 20 is a view illustrating a state in which an ex-
tension operation is performed by a hydraulic cylin-
derin FIG. 18.

FIG. 21 is a view illustrating an action example of a
stopper weight in FIG. 20.

FIG. 22 is a view for describing an action example
of a second weight in FIG. 20.

FIG.23is aview illustrating a state in which a coupler
body is located at an angle for mounting or releasing
an attachment in FIG. 18.

FIG. 24 is a cross-sectional view illustrating an inside
of a hydraulic cylinder.

FIG. 25 is a view illustrating a piston head in FIG. 24.
FIG. 26 is a view illustrating a region A in FIG. 24.
FIG. 27 is a view illustrating a contraction operation
of the hydraulic cylinder in FIG. 26.

[Modes of the Invention]

[0017] The present disclosure will be described in de-
tail below with reference to the accompanying drawings.
Here, like reference numerals will be used for like con-
figurations, and repeated descriptions and detailed de-
scriptions of known functions and configurations that may
unnecessarily blur the gist of the present disclosure will
be omitted. Embodiments of the present disclosure are
provided to more thoroughly describe the present disclo-
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sure to one of average skill in the art. Consequently,
shapes, sizes, and the like of elements in the drawings
may be exaggerated for clearer description.

[0018] FIG. 1 is a perspective view of a quick coupler
according to an embodiment of the present disclosure.
FIG. 2 is a plan view of FIG. 1. FIG. 3 is a front view
illustrating an inside of the quick coupler illustrated in
FIG. 1. FIG. 4 is a perspective view illustrating a fixed
hook portion in FIG. 3. FIG. 5 is a perspective view illus-
trating a mobile hook portion in FIG. 3.

[0019] Referring to FIGS. 1 to 5, a quick coupler is lo-
cated at a front end of an arm of a boom pole disposed
in heavy equipment to attach or detach an attachment
and includes a coupler body 110, a fixed hook 120, a
mobile hook 130, a hydraulic cylinder 140, a rotary key
150, and a stopper 160.

[0020] The coupler body 110 is connected to the front
end of the arm of the heavy equipment. The coupler body
110 is formed in a structure in which a pair of frames 111
are arranged at an interval to have an inner space. The
fixed hook 120 is formed in the coupler body 110, and a
first coupling pin 11 of an attachment 10 (see FIG. 10) is
fitted thereto. The fixed hook 120 has a coupling groove
to which the first coupling pin 11 is fitted.

[0021] The mobile hook 130 is rotatably coupled to the
coupler body 110. The mobile hook 130 may rotate about
a mobile hook shaft 112 of the coupler body 110. A sec-
ond coupling pin 12 of the attachment 10 is fitted to the
mobile hook 130. The mobile hook 130 has a coupling
groove to which the second coupling pin 12 is fitted. The
mobile hook 130 may be fitted to the second coupling pin
12 by rotating in a direction approaching the fixed hook
120 when the hydraulic cylinder 140 performs an exten-
sion operation. For example, when the mobile hook 130
is arranged at the left side of the fixed hook 120, the
mobile hook 130 may be fitted to the second coupling pin
12 by rotating counterclockwise.

[0022] The hydraulic cylinder 140 includes a cylinder
body 141 and a cylinder rod 142. A slot 141 a is formed
in the cylinder body 141 and fitted to a cylinder shaft 113
of the coupler body 110. The cylinder shaft 113 protrudes
from the frame 111 and is fitted to the slot 141 a. The slot
141 a may be formed in a cylinder shaft portion 141b of
the cylinder body 141. The slot 141a may be formed in
an elliptical shape or the like.

[0023] The slot 141 aof the hydraulic cylinder 140 may
move leftward and rightward while being placed on the
cylinder shaft 113. That is, when the hydraulic cylinder
140 is extended, the hydraulic cylinder 140 pushes a mo-
bile hook hinge shaft 131, moves the cylinder shaft por-
tion 141b, and makes the cylinder shaft 113 to be placed
at the left of the slot 141a. When the hydraulic cylinder
140 is contracted, the hydraulic cylinder 140 pulls the
mobile hook hinge shaft 131, moves the cylinder shaft
portion 141b in the opposite direction, and makes the
cylinder shaft 113 to be placed at the right of the slot 141
a. When the extension and contraction operations of the
hydraulic cylinder 140 occur, the cylinder shaft portion
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141b reciprocates along the length of the slot 141 a.
[0024] A lower end panel 114 is disposed in the frame
110, and the lower end panel 114 stops rotation of the
mobile hook 130 when the hydraulic cylinder 140 per-
forms a contraction operation. When an operation of the
mobile hook 130 is first performed when the hydraulic
cylinder 140is contracted, and rotation of the mobile hook
130 is stopped by the lower end panel 114, the cylinder
shaft 113 moves along the slot 141a due to further con-
traction of the hydraulic cylinder 140, and the cylinder
body 141 moves leftward.

[0025] The cylinder rod 142 is rotatably coupled to the
mobile hook 130. The cylinderrod 142 may be connected
to the mobile hook hinge shaft 131 that penetrates
through an upper end of the mobile hook 130. In another
example, although not illustrated, the slot 141a may be
formed in the cylinder rod 142, and the cylinder body 141
may be rotatably coupled to the mobile hook 130. The
hydraulic cylinder 140 may be located at the center of an
inside of the coupler body 110. A cylinder hook 143c is
formed near the slot 141a.

[0026] The hydraulic cylinder 140 couples or releases
the mobile hook 130 to or from the second coupling pin
12 according to the extension or contraction operation.
That is, when the hydraulic cylinder 140 performs the
extension or contraction operation, the mobile hook hinge
shaft 131 connected to the cylinder rod 142 moves left-
ward and rightward, and the mobile hook 130 may be
coupled to or released from the second coupling pin 12
by rotating about the mobile hook shaft 112.

[0027] The rotary key 150 is rotatably coupled to the
coupler body 110. The rotary key 150 may be arranged
at an upper end of an opening of the fixed hook 120 and
may be coupled to a rotary key shaft 115 protruding from
the frame 111. The rotary key 150 includes a rotary key
protrusion 151 that is inserted into or withdrawn from a
coupling groove of the fixed hook 120 according to a ro-
tary position. The rotary key 150 prevents detachment
of the first coupling pin 11 from the coupling groove of
the fixed hook 120 by the rotary key protrusion 151 being
maintained in a state of being inserted into the coupling
groove of the fixed hook 120 by an elastic force of rotary
key springs 152. For example, the rotary key 150 may
be maintained in a state in which the rotary key protrusion
150 heads downward by the rotary key springs 152 dis-
posed at left and right sides. The rotary key springs 152
may be formed as a torsion spring.

[0028] Consequently, when the first coupling pin 11 of
the attachment 10 enters the coupling groove of the fixed
hook 120, the rotary key 150 rotates clockwise and the
rotary key protrusion 151 is automatically lifted. Then, as
soon as the first coupling pin 11 is seated on the coupling
groove of the fixed hook 120, the rotary key 150 rotates
counterclockwise and the rotary key protrusion 151
moves downward. Here, because the rotary key 150 is
locked so as not to further rotate counterclockwise, the
first coupling pin 11 is not detached from the coupling
groove of the fixed hook 120. In this way, the rotary key
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150 can mechanically automatically fix the first coupling
pin 11.

[0029] The stopper 160 includes a stopper hook 161
coupled to or separated from a cylinder hook 141c. The
stopper 160 is supported by an elastic force of stopper
springs 162. The stopper springs 162 may be formed as
a torsion spring. The stopper 160 rotates the rotary key
150 so that the rotary key protrusion 151 is withdrawn
from the coupling groove of the fixed hook 120 when the
hydraulic cylinder 140 performs the contraction operation
while the stopper hook 161 is coupled to the cylinder
hook 141c.

[0030] The stopper 160 may include stopper wings
160a at left and right sides. The stopper wings 160a ex-
tend to an upper end of a stopper guide 116 of the frame
111. The stopper wings 160a collide with an inclined sur-
face 116a of an upper end of the stopper guide 116 and
makes the stopper 160 vertically move.

[0031] That is, when the stopper wings 160a move
along the inclined surface 116a of the upper end of the
stopper guide 116 and reaches a predetermined position,
the stopper wings 160a lift the stopper 160 due to the
shape of the upper end of the stopper guide 116. Con-
sequently, coupling between the stopper hook 161 and
the cylinder hook 141c is released. Here, the slot 141 a
which has an elliptical shape makes the cylinder shaft
portion 141b to simultaneously descend at a position at
which the cylinder hook 141cis released from the stopper
hook 161, thereby allowing the stopper 160 and the cyl-
inder shaft portion 141b to be completely released from
each other.

[0032] Anintermediate body 166 may be arranged be-
tween the stopper 160 and the rotary key 150. The inter-
mediate body 166 has a central portion rotatably coupled
to the coupler body 110 while one side portion is rotatably
coupled to the stopper 160. As the one side portion of
the intermediate body 166 is pulled by the stopper 160,
the other side portion thereof withdraws the rotary key
protrusion 151 from the coupling groove of the fixed hook
120.

[0033] Thatis, the intermediate body 166 may be cou-
pled to an intermediate body shaft 117 protruding from
the frame 111 and rotate about the intermediate body
shaft 117. The intermediate body 166 interferes with the
rotary key 150 while rotating and causes rotation of the
rotary key 150. The intermediate body 166 has the stop-
per springs 162 installed at left and right sides and is
connected to the stopper 160 via a stopper shaft 163 at
an upper end. Consequently, the stopper 160 may also
be elastically biased downward by the stopper springs
162.

[0034] Anupper end of the intermediate body 166 may
be coupled to the stopper 160 at the left side via the
stopper shaft 163. Consequently, when the stopper 160
horizontally moves, the intermediate body 166 also ro-
tates about the intermediate body shaft 117. When the
intermediate body 166 rotates, the stopper 160 also hor-
izontally moves.
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[0035] A rotary key wing 150a may be disposed at the
left side of the rotary key 150. The rotary key wing 150a
overlaps the intermediate body 166 at a side surface.
When the intermediate body 166 rotates counterclock-
wise, the rotary key wing 150a interferes with the inter-
mediate body 166 and is lifted. Consequently, because
the rotary key 150 rotates clockwise, the rotary key pro-
trusion 151 is lifted above the fixed hook 120. Conversely,
when the rotary key protrusion 151 is pushed upward by
the first coupling pin 11 and located at an upper end of
the fixed hook 120, rotation of the intermediate body 166
does not occur.

[0036] The action of the stopper 160 will be described.
Because the stopper 160 is elastically biased downward
by the stopper springs 162, when the stopper hook 161
is located at an upper end of the left side of the cylinder
hook 141c, the stopper hook 161 is automatically coupled
to the cylinder hook 141a.

[0037] In this state, when the cylinder shaft portion
141b of the hydraulic cylinder 140 moves leftward, the
cylinder hook 141c pulls the stopper hook 161 leftward.
Here, because the cylinder shaft portion 141b moves left-
ward along the slot 1414, the intermediate body 166 ro-
tates counterclockwise about the intermediate body shaft
117 as the stopper 160 is pulled leftward. Consequently,
as the rotary key 150 rotates clockwise, the rotary key
protrusion 151 is lifted to the upper end of the fixed hook
120.

[0038] Then, when the first coupling pin 11 completely
exits the coupling groove of the fixed hook 120, the in-
termediate body 166 automatically rotates clockwise, the
rotary key 150 rotates counterclockwise, and the rotary
key protrusion 151 moves downward to a lower end of
the fixed hook 120. As a result, the first coupling pin 11
of the attachment 10 can be completely released from
the quick coupler.

[0039] A locking mechanism may be provided at the
mobile hook 130. The locking mechanism locks the mo-
bile hook 130 to prevent the second coupling pin 12 from
being detached from the mobile hook 130 while the mo-
bile hook 130 is coupled to the second coupling pin 12
when the coupler body 110 is located at positions other
than that at an angle for mounting or releasing the at-
tachment 10.

[0040] The locking mechanism may include a gab 171
and a weight 176. The gab 171 is rotatably coupled to
the coupler body 110 to limit a movement range of the
mobile hook hinge shaft 131 while the mobile hook 130
is coupled to the second coupling pin 12.

[0041] The gab 171 may be arranged at the left side
of the mobile hook hinge shaft 131. The gab 171 rotates
about a gab shaft 118 at an upper end of the mobile hook
hinge shaft 131. A gab hook 172 is disposed at a front
end of the gab 171. The gab hook 172 allows the mobile
hook hinge shaft 131 to be locked. A flat portion 131a is
provided at a front end of the mobile hook hinge shaft
131 so that it is easy for the gab 171 to lock the mobile
hook hinge shaft 131.
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[0042] The quick coupler mounts or releases the at-
tachment 10 while the attachment 10 is placed on the
ground. Here, the gab 171 may be located by being ro-
tated so as not to lock the mobile hook hinge shaft 131.
[0043] The weight 176 is rotatably coupled to the cou-
pler body 110 to apply a load to the gab 171 while the
gab 171 is locking the mobile hook hinge shaft 131. The
weight 176 may be arranged at the left of the gab 171.
The weight 176 freely rotates due to gravity about a
weightshaft 119 atalower end of the gab 171. The weight
shaft 119 protrudes from the frame 111. The weight 176
is relatively heavier than the gab 171 and may be formed
of an iron material having a thickness of about 7 cm.
[0044] The weight 176 may change the position of the
gab 171 having a relatively light weight. That is, a rela-
tively angle of inclination of the gab 171 with respect to
the mobile hook hinge shaft 131 may change according
to the position of the weight 176. Here, because an angle
of inclination in which the mobile hook hinge shaft 131
can move without being interfered by the gab 171 is de-
termined according to the shapes and positions of the
gab 171 and the weight 176, the shapes and positions
ofthe gab 171 and the weight 176 may change according
to a desired angle of inclination.

[0045] An example of actions of the gab 171 and the
weight 176 will be described with reference to FIGS. 6
and 7. As illustrated in FIG. 6, while the quick coupler is
located at an angle at which the attachment 10 may fall
during work, no matter how hard a driver may advertently
operate the hydraulic cylinder 140 to release the second
coupling pin 12 of the attachment 10 from the quick cou-
pler, the releasing is impossible. This is because, even
when the hydraulic cylinder 140 is contracted, the cylin-
derrod 142 is caughtin the gab hook 172 of the gab 171
and cannot be contracted more.

[0046] Further, in this state, even when the cylinder
rod 142 of the hydraulic cylinder 140 is broken during
work as illustrated in FIG. 7, because the gab 171 locks
the mobile hook hinge shaft 131 and the mobile hook 130
is not opened by a predetermined interval or more, the
second coupling pin 12 of the attachment 10 is unable
to exit the mobile hook 130. Even when the hydraulic
cylinder 140 is naturally contracted due to internal leak-
age of oil or an incorrect operation occurs due to a failure
of a switch that is caused by an overload current flowing
to a quick coupler controller, the second coupling pin 12
of the attachment 10 cannot be released from the quick
coupler due to the gab 171.

[0047] In this way, when the quick coupler is located
at a predetermined angle, e.g., only when the quick cou-
pleris located at an angle of mounting or demounting the
attachment 10, the releasing is possible according to nor-
mal extension and contraction operations of the hydraulic
cylinder 140, and when the quick coupler is located at
other angles, the gab 171 is located at a position of lock-
ing the mobile hook hinge shaft 131 due to the action of
the weight 176, and the attachment 10 cannot be re-
leased.
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[0048] Asillustrated in FIG. 8, a weight 176’ according
to another example may be arranged above a gab 171°.
The gab 171’ may include protrusions 171a’ at an upper
end. A lower end portion of the weight 176’ is inserted
between the protrusions 171 a’ .

[0049] The weight 176’ is installed to rotate about a
weight shaft 119’ at a cover 110a of the quick coupler.
The weight 176’ may cause an angle of inclination of the
gab 171 to change according to the position of the weight
176’. The weights 176 and 176’ may be installed any-
where in the frame 111 and are not necessarily installed
at a shaft protruding from the frame 111. The weights
176 and 176’ may be installed in various ways within the
scope in which the above-described functions are per-
formed.

[0050] Because the above-described quick coupler is
able to secure arelatively large empty inner space, when
impurities or the like enter the inner space, the impurities
can immediately exit the inner space without the possi-
bility of assigning load or applying pressure to elements
such as the hydraulic cylinder located in the inner space
of the quick coupler. Consequently, problems such as an
incorrect operation of an elementinside the quick coupler
do not occur.

[0051] A process in which the quick coupler according
to an embodiment of the present disclosure is mounted
to or separated from the attachment 10 will be described
with reference to FIGS. 9 to 13.

[0052] First, as illustrated in FIG. 9, the bottom of the
attachment 10 is placed on a ground 1. In this state, as
illustrated in FIG. 10, the quick coupler moves and allows
the first coupling pin 11 of the attachment 10 to enter the
coupling groove of the fixed hook 120. Here, the first cou-
pling pin 11 enters by pushing the rotary key protrusion
151, and accordingly, the rotary key protrusion 151 ro-
tates clockwise, is withdrawn from the coupling groove
of the fixed hook 120, and is lifted.

[0053] Then,whenthefirstcoupling pin 11 is complete-
ly seated on the coupling groove of the fixed hook 120,
the rotary key 151 rotates counterclockwise due to the
rotary key springs 152 and is inserted again into the cou-
pling groove of the fixed hook 120 so that the rotary key
protrusion 151 blocks 1/3 or more of an inlet of the fixed
hook 120. Consequently, the first coupling pin 11 may
be fixed to the coupling groove of the fixed hook 120. In
this state, at the mobile hook 130, the weight 176 heads
downward due to gravity, and the gab 171 is located so
as not to lock the mobile hook hinge shaft 131 by the
weight 176.

[0054] Then, when the hydraulic cylinder 140 extends
as illustrated in FIG. 11, the mobile hook 130 rotates
counterclockwise about the mobile hook shaft 112, and
the second coupling pin 12 of the attachment 10 is cou-
pled to a coupling groove of the mobile hook 130.
[0055] In this way, when the fixed hook 120 and the
mobile hook 130 are respectively coupled to the first cou-
pling pin 11 and the second coupling pin 12, the attach-
ment 10 is not released from the quick coupler in a proc-
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ess in which work such as excavation is performed. This
is because the first coupling pin 11 coupled to the fixed
hook 120 cannot be detached from the fixed hook 120
due to the angle of the fixed hook 120 and the rotary key
protrusion 171, and the second coupling pin 12 cannot
be detached from the mobile hook 130 due to the gab
171 even when the hydraulic cylinder 140 is contracted
by operation mistake of a worker, is damaged, or is un-
able to perform its own function.

[0056] Then, the attachment 10 can be released from
the quick coupler as below from the state of being mount-
ed to the quick coupler. When the bottom of the attach-
ment 10 reaches the ground, as illustrated in FIG. 9, the
quick coupler has an angle of inclination that is the same
as when the attachment 10 is initially mounted.

[0057] In this state, as illustrated in FIG. 12, when the
hydraulic cylinder 140 performs the contraction opera-
tion, the mobile hook 130 rotates clockwise about the
mobile hook shaft 112 without being locked by the gab
171. Then, when the mobile hook 130 stops due to the
lower end panel 114, the cylinder shaft portion 141b
moves leftward due to further contraction of the hydraulic
cylinder 140. Accordingly, because the stopper hook 161
is pulled leftward while being coupled to the cylinder hook
141c, the intermediate body 166 rotates counterclock-
wise, and the rotary key protrusion 151 is withdrawn from
the fixed hook 120. Consequently, the first coupling pin
11 may be detached from the fixed hook 120.

[0058] In this state, as illustrated in FIG. 13, when the
cylinder body 141 further moves leftward due to the con-
traction operation of the hydraulic cylinder 140, the stop-
per hook 161 is detached from the cylinder hook 141c.
Here, the cylinder body 141 descends by being guided
by the slot 141 a of the cylinder shaft portion 141b and
is able to assist detachment of the stopper hook 161. As
a result, the stopper 160 moves rightward. Further, as
the rotary key 150 rotates counterclockwise, the interme-
diate body 166 rotates clockwise while the rotary key
protrusion 151 is inserted into the fixed hook 120. As a
result, the attachment 10 can be completely released
from the quick coupler.

[0059] As another example, as illustrated in FIGS. 14
and 15, arotary key 150’ may be mounted to the cylinder
shaft 113. The rotary key 150’ has a shaft hole 150a’
fitted to the cylinder shaft 113. The rotary key is formed
in the shape of covering the upper end of the intermediate
body 166.

[0060] During the contraction operation of the hydrau-
lic cylinder 140, the stopper 160 is pulled while the stop-
per hook 161 is engaged with the cylinder hook 141 c,
and here, the intermediate body 166 rotates counter-
clockwise and lifts the rotary key 150°. Then, when the
first coupling pin 11 is separated from the fixed hook 120,
the stopper 160 is lifted by a stopper protrusion 153’ of
the rotary key 150°. Consequently, after the stopper hook
161 is released from the cylinder hook 141c, the inter-
mediate body 166 rotates clockwise, and the rotary key
150’ moves downward to the lower end.
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[0061] As another example, as illustrated in FIGS. 16
and 17, a rotary key 150" may be directly coupled to a
stopper 160" while the intermediate body 166 is omitted.
The stopper 160" is rotatably coupled to the rotary key
150" via a stopper shaft 160a". When the stopper 160"
is pulled by the cylinder shaft portion 141b due to the
contraction operation of the hydraulic cylinder 140, the
stopper 160" directly lifts the rotary key 150". Also, the
rotary key 150" may be mounted to the cylinder shaft 113.
[0062] FIG. 18 is a configuration diagram of a quick
coupler according to another embodiment of the present
disclosure. FIG. 19 is a perspective view of FIG. 18. FIG.
20 is a view illustrating a state in which an extension
operation is performed by a hydraulic cylinder in FIG. 18.
FIG. 21 is a view illustrating an action example of a stop-
per weight in FIG. 20.

[0063] ReferringtoFIGS. 181021, inthe quick coupler,
a rotary key 250 is rotatably coupled to the rotary key
shaft 115 of the frame 111, and a stopper 260 is rotatably
coupled to the rotary key 250. The rotary key 250 may
be rotatably coupled to the stopper 260 via a stopper
shaft 263. The rotary key 250 is elastically biased so that
a rotary key protrusion 251 is located in the coupling
groove of the fixed hook 120 due to a rotary key spring
252.

[0064] A stopper spring 262 may be elastically de-
formed due to the rotary key 250 when a stopper hook
261 is separated from the cylinder hook 141c and apply
an elastic force to the stopper 260. The stopper spring
262 may be formed as a torsion spring. The stopper
spring 262 has a central portion fitted to the rotary key
shaft 115. The stopper spring 262 has one side portion,
which is withdrawn from the central portion arranged to
come into contact with the frame 111, and the other side
portion, which is withdrawn from the central portion bent
to come into contact with an upper end of the rotary key
250 and then bent to come into contact with a lower cen-
tral portion of the stopper 260. Consequently, the stopper
spring 262 supports the rotary key 250 and the stopper
260 between them.

[0065] When the stopper hook 261 is coupled to the
cylinder hook 141c while the contraction operation of the
hydraulic cylinder 140 is not completely performed, the
stopper spring 262 does not provide an elastic force to
the stopper 260.

[0066] As illustrated in FIG. 18, in a state in which a
roller 253 of the rotary key protrusion 251 enters and is
located in the coupling groove of the fixed hook 120 dur-
ing the contraction operation of the hydraulic cylinder
140, the roller 253 is lifted when the first coupling pin 11
enters the coupling groove of the fixed hook 120 or is
separated from the coupling groove of the fixed hook
120. Thus, the stopper hook 261 moves toward the cyl-
inder hook 141c and forms an interval that allows detach-
ment from the cylinder hook 141c, and the upper end of
the rotary key 250 is lifted. Here, the upper end of the
rotary key 250 lifts a portion of the stopper spring 262
adjacent thereto, and the stopper spring 262 supports
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the stopper 260. Consequently, the stopper hook 261
receives an elastic force for detaching from the cylinder
hook 141 c, is detached from the cylinder hook 141c, and
is placed on a right side of an end of the cylinder hook
141c. Here, the stopper hook 261 maintains to be in con-
tact with the right side of the end of the cylinder hook
141c due to the stopper spring 162.

[0067] The roller 253 may be rotatably mounted to the
rotary key protrusion 251. The roller 253 converts a fric-
tional force that is generated when the first coupling pin
11 enters or is detached from the coupling groove of the
fixed hook 120 into rotation of the rotary key protrusion
251 and minimizes friction to reduce wear. While the stop-
per hook 261 is in contact with the cylinder hook 141¢c
and towed during the contraction operation of the hydrau-
lic cylinder 140, the roller 253 is located at an upper end
in the coupling groove of the fixed hook 120. When the
first coupling pin 11 is detached from the coupling groove
of the fixed hook 120, the roller 253 is pushed by the first
coupling pin 11 and allows the rotary key 250 to rotate
clockwise. As a result, the stopper hook 261 can be sep-
arated from the cylinder hook 141c.

[0068] An example of actions of the rotary key 250 and
the stopper 260 will be described below. When the hy-
draulic cylinder 140 performs the contraction operation
so thata mobile hook 230 is completely narrowed toward
the fixed hook 120, the stopper hook 261 comes into
contact with the cylinder hook 141c and is towed, and
the roller 253 is located in a standby state in which the
roller 253 protrudes from the upper end of the coupling
groove of the fixed hook 120. In this state, when the first
coupling pin 11 enters the coupling groove of the fixed
hook 120 or is detached from the coupling groove of the
fixed hook 120, the roller 253 is pushed and lifted by the
first coupling pin 11, and the stopper hook 261 and the
cylinder hook 141cbegin to be detached from each other.
When the first coupling pin 11 is seated on the coupling
groove of the fixed hook 120, the roller 253 returns to the
coupling groove of the fixed hook 120 due to the rotary
key spring 252. Here, the stopper hook 261 may be de-
tached fromthe cylinder hook 141cfrom the state of being
engaged with the cylinder hook 141¢ and be placed on
a right side of an upper end of the cylinder hook 141c.
[0069] Then, when the hydraulic cylinder 140 performs
the extension operation, as illustrated in FIG. 20, the cyl-
inder hook 141¢c moves toward the rotary key 250, is cou-
pled to the stopper hook 261, and comes into contact
with a lower end of the stopper 260. Here, because the
stopper 260 is not locked by the cylinder hook 141c, the
stopper 260, which lost a towing force, and the rotary key
250 sharply rotate counterclockwise due to elastic forces
of the stopper spring 262 and the rotary key spring 252
and come into contact with a portion of the frame 111
located at a right side of the coupling groove of the fixed
hook 120 so that the rotary key 250 is locked so as not
to further rotate counterclockwise. Consequently, the first
coupling pin 11 is not detached from the coupling groove
of the fixed hook 120 due to the rotary key protrusion 251.
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[0070] Then, when the hydraulic cylinder 140 performs
the contraction operation, the stopper 260 rotating by the
stopper shaft 263 at the rotary key 250 is towed leftward
by the cylinder hook 141c, and accordingly, the rotary
key 250 rotates clockwise, and the rotary key protrusion
251 is located at the upper end of the coupling groove of
the fixed hook 120. In this state, when the first coupling
pin 11 moves in a direction of detaching from the coupling
groove of the fixed hook 120, the roller 253 is pushed
upward by the first coupling pin 11. Accordingly, an in-
terval at which the stopper hook 261 may be detached
from the portion at which the stopperhook 261 is engaged
with the cylinder hook 141c is generated. Here, because
the stopper spring 262 is supported at the upper end of
the rotary key 250, the stopper hook 261 is detached
from the cylinder hook 141c. After the detachment of the
first coupling pin 11, the rotary key protrusion 251 is re-
turned to its original position due to the rotary key spring
252.

[0071] As illustrated in FIGS. 19 and 21, a stopper
weight 264 may be disposed at one side of the stopper
260. The stopper weight 264 locks the hydraulic cylinder
when the coupler body 110 is located at positions other
than that at an angle for mounting or releasing the at-
tachment 10.

[0072] One end of the stopper weight 264 is rotatably
coupledtothe frame 111, and the other end of the stopper
weight 264 includes aweight hook 264a. The weight hook
264a is coupled to or separated from the cylinder hook
141c.

[0073] In a state in which the fixed hook 120 is lifted
and an angle of inclination of the quick coupler is about
65°, when the hydraulic cylinder 140 attempts to perform
the contraction operation so that the mobile hook 230 is
completely narrowed, the weight hook 264a is separated
from the cylinder hook 141c. Also, when the hydraulic
cylinder 140 performs the extension operation while the
angle of inclination of the quick coupler is 65° or smaller,
the weight hook 264a is coupled to the cylinder hook
141c. Consequently, even when the hydraulic cylinder
140 is damaged or afirst weight 271 and a second weight
276 do not operate in a process in which work such as
excavation is performed, the hydraulic cylinder 140 is
locked by the stopper weight 264 and does not move
toward the mobile hook 230.

[0074] The mobile hook 230 may rotate in a direction
away from the fixed hook 120 and be fitted to the second
coupling pin 12 when the hydraulic cylinder 140 performs
the extension operation. For example, when the mobile
hook 230 is arranged at the left of the fixed hook 120,
the mobile hook 230 may rotate clockwise and be fitted
to the second coupling pin 12. Although a slot 241a of
the hydraulic cylinder 140 is illustrated as being formed
to horizontally move with respect to the cylinder shaft
113, embodiments are not limited thereto.

[0075] The mobile hook 230 has a coupling groove to
which the second coupling pin 12 is fitted formed at one
end and a mobile hook protrusion 231 protruding in the
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direction away from the fixed hook 120 formed at the
opposite end. The locking mechanism may include the
first weight 271.

[0076] One end of the first weight 271 is rotatably cou-
pled to the coupler body 110, i.e., a weight shaft 219 of
the frame 111, and the other end of the first weight 271
includes afirstlocking part 272 configured to interact with
the mobile hook protrusion 231 and limit a movement
range of the mobile hook protrusion 231 while the mobile
hook 230 is coupled to the second coupling pin 12. The
first locking part 272 may be formed in the shape of a
groove recessed from an outer side surface of the first
weight 271. The first locking part 272 may have an in-
clined surface at a portion far from the mobile hook pro-
trusion 231.

[0077] When the mobile hook 230 rotates counter-
clockwise to be fitted to the second coupling pin 12 in a
state in which the first locking part 272 is deviated from
the mobile hook protrusion 231, the first weight 271 ro-
tates clockwise, and the mobile hook protrusion 231 is
fitted to the first locking part 272. In this state, even when
the hydraulic cylinder 140 is damaged in a process in
which work such as excavation is performed, because
the first locking part 272 locks the mobile hook protrusion
231 and the mobile hook 230 is not opened by a prede-
termined interval or more, the second coupling pin 12 of
the attachment 10 is unable to exit the mobile hook 230.
[0078] The locking mechanism may further include the
second weight 276. One end of the second weight 276
is rotatably coupled to the weight shaft 219, and the other
end of the second weight 276 includes a second locking
part 277 configured to interact with the mobile hook pro-
trusion 231 and limit the movement range of the mobile
hook protrusion 231 while the mobile hook 230 is coupled
to the second coupling pin 12.

[0079] The second locking part 277 may be formed in
the same shape as the first locking part 272. However,
a length from the weight shaft 219 to the second locking
part 277 may be formed to be different from a length
between the first locking part 272 and the weight shaft
219. For example, the length from the weight shaft 219
to the second locking part277 may be formed to be longer
than the length between the first locking part 272 and the
weight shaft 219.

[0080] Aninterval between the first coupling pin 11 and
the second coupling pin 12 may be different according
to types of the attachment 10. When the interval between
the first coupling pin 11 and the second coupling pin 12
is small as illustrated in FIG. 21, because a distance in
which the mobile hook 230 rotates counterclockwise is
small, the mobile hook protrusion 231 enters only the first
locking part 272 and remains deviated from the second
locking part 277. Consequently, the mobile hook protru-
sion 231 is locked by the first locking part 272, and de-
tachment of the second coupling pin 12 from the mobile
hook 230 can be prevented.

[0081] When the interval between the first coupling pin
11 and the second coupling pin 12 is large as illustrated
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in FIG. 22, because the distance in which the mobile hook
230 rotates counterclockwise is large, the mobile hook
protrusion 231 enters both the first locking part 272 and
the second locking part 277. In this state, even when the
hydraulic cylinder 140 is damaged in a process in which
work such as excavation is performed, the mobile hook
protrusion 231 is locked by the second locking part 277,
and the detachment of the second coupling pin 12 from
the mobile hook 230 can be prevented.

[0082] The locking mechanism may include weight
springs 273. The weight springs 273 elastically bias the
first weight 271 and the second weight 276 toward the
mobile hook protrusion 231. Consequently, when the mo-
bile hook 230 rotates counterclockwise to be fitted to the
second coupling pin 12, the first weight 271 and the sec-
ond weight 276 quickly rotate clockwise, and the mobile
hook protrusion 231 may be fitted to the first locking part
272 and the second locking part 277. The weight springs
273 may be formed as compression coil springs and re-
spectively installed between the cover 110a and the first
and second weights 271 and 276.

[0083] When the quick coupler is located at an angle
for releasing the attachment 10 as illustrated in FIG. 23,
forces due to the weight springs 273 may be set to be
smaller than forces due to loads of the first weight 271
and the second weight 276 so that the first weight 271
and the second weight 276 deviate from the mobile hook
protrusion 231. Consequently, when the height of the
fixed hook 120 is larger than the height of the mobile
hook 230, the first weight 271 may be located so as not
to lock the mobile hook protrusion 231. Here, the second
weight 276 may also be located so as not to lock the
mobile hook protrusion 231.

[0084] Also, whenthe quick coupleris located to mount
or release the second coupling pin 12 of the attachment
10, because the stopper weight 264 rotates to a position
atwhichitis easy for the weight hook 264a to be detached
from the cylinder hook 141c, the weight hook 264a may
be separated from the cylinder hook 141c during the con-
traction operation of the hydraulic cylinder.

[0085] When performing the contraction operation, the
hydraulic cylinder 140 may be configured to perform the
contraction operation after a delay of a predetermined
amount of time, e.g., about 3 seconds, from a time point
at which the rotary key protrusion 151 is withdrawn from
the coupling groove of the fixed hook 120. When the hy-
draulic cylinder 140 is delayed for about 3 seconds while
the rotary key protrusion 151 is lifted due to the contrac-
tion operation of the hydraulic cylinder 140, time at which
the rotary key protrusion 151 moves downward may be
delayed. Consequently, a phenomenon in which the ro-
tary key protrusion immediately moves downward and
blocks the fixed hook 120 before the first coupling pin 11
is detached from the fixed hook 120 can be prevented.

[0086] Thehydrauliccylinder 140 will be described with
reference to FIGS. 24 to 27. Here, FIG. 24 is a cross-
sectional view illustrating aninside of a hydraulic cylinder.
FIG. 25 is a view illustrating a piston head in FIG. 24.
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FIG. 26 is a view illustrating a region A in FIG. 24. FIG.
27 is a view illustrating a contraction operation of the
hydraulic cylinder in FIG. 26.

[0087] Thecylinderbody 141isdividedintoarod space
x at a portion of the cylinder rod 142 and a shaft portion
space y at a portion of the cylinder shaft portion by a
piston head 143. A moving direction of the piston head
143 is determined according to which of the rod space x
and the shaft portion space y an oil is supplied. Partitions
143a, 143b, 143c, and 143d may be formed in the piston
head 143. A piston seal (not illustrated) may be mounted
in a seal space 143e between the partitions 143a and
143b and a seal space 143f between the partitions 143c
and 143d.

[0088] A plug 144 is accommodated in an inner space
of the piston head 143. A plug spring 145 is mounted in
an inner space of the plug 144. A washer 146 is mounted
atanopening of the plug 144 and prevents the plug spring
145 from being detached from the plug 144.

[0089] A protrusion is formed at a lower end of the plug
144. The protrusion allows an oil discharge central hole
147atobeblocked as the plug 144 moves. A pug through-
hole 144a smaller than the oil discharge central hole 147a
is disposed at the center of the protrusion. The plug 144
serves to adjust a flow rate by blocking or opening the
oil discharge central hole 147a while moving in the inner
space of the piston head 143 according to a direction of
the oil and the position of the piston head 143 to allow
an operation speed of the hydraulic cylinder 140 to
change.

[0090] That is, an oil discharge passage 147b which
isradially formedisincluded fromthe oil discharge central
hole 147ato an oil space 143g between the partition 143b
and the partition 143c. The oil space 143g and the oil
discharge central hole 147a communicate via the oil dis-
charge passage 147b, and the oil discharge central hole
147a communicates with the inner space of the piston
head 143. The plug 144 serves to open or close a portion
between the oil discharge central hole 147a and the inner
space of the piston head 143 while reciprocating in a
space between the oil discharge central hole 147a and
a head opening 143h.

[0091] Due to this structure, the oil moves from the
head opening 143h to the oil discharge central hole 147a
via the inside of the plug 144 and the plug through-hole
144a and then flows back to the oil space 143g via the
oil discharge passage 147b. Conversely, the oil flows
from the oil space 143g to the oil discharge central hole
147a via the oil discharge passage 147b. Here, due to a
pressure of the oil, the plug 144 is pushed toward the
head opening 143h. Accordingly, a portion of the oil flows
to the head opening 143h via the plug through-hole 144a,
and most of the oil flows along a sidewall of the plug 144
and then flows to the head opening 143h via a side hole
144b of the plug 144.

[0092] As illustrated in FIGS. 26 and 27, when oil is
injected via a rod pipe 148a for the contraction operation
of the hydraulic cylinder 140, the oil is supplied to the rod
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space x, and the cylinder rod 142 moves into the cylinder
body 141. Here, the oil that was in the shaft portion space
y exits via a shaft portion pipe 148b.

[0093] Until the partition 143d of the piston head 143
reaches an inlet of the shaft portion pipe 148b, because
a discharge flow rate of the oil is constant, the speed of
the hydraulic cylinder 140 is not changed. However,
when the partition 143d passes the position of the shaft
portion pipe 148b, the piston seal in the seal space 143f
blocks the shaft portion pipe 148b. Consequently, the oil
in the shaft portion space y is unable to exit the shaft
portion pipe 148b.

[0094] The oil in the shaft portion space y exists via
the head opening 143h, the inside of the plug 144, and
the plug through-hole 144a, flows from the oil discharge
central hole 147ato the oil discharge passage 147b, and
then finally flows to the shaft portion pipe 148b. Here,
because an amount of the oil flowing to the shaft portion
pipe 148b is very small, a speed of the cylinder rod 142
moving into the cylinder body 141 is considerably de-
creased. Consequently, the contraction operation of the
hydraulic cylinder 140 may be delayed for about 3 sec-
onds.

[0095] Although the present disclosure has been de-
scribed with reference to the embodiments illustrated in
the accompanying drawings, the embodiments are mere-
ly illustrative, and one of ordinary skill in the art should
understand that various modifications and other equiva-
lent embodiments are possible from the above embodi-
ments. Consequently, the actual scope of the present
disclosure should be defined only by the claims below.

Claims

1. A quick coupler located at a front end of an arm of a
boom pole disposed in heavy equipment to attach
or detach an attachment, the quick coupler compris-

ing:

a coupler body connected to the front end of the
arm of the heavy equipment;

a fixed hook formed in the coupler body and to
which a first coupling pin of the attachment is
fitted;

a mobile hook rotatably coupled to the coupler
body and to which a second coupling pin of the
attachment is fitted;

a hydraulic cylinder having a slot formed in any
one of a cylinder rod and a cylinder body and
fitted to a cylinder shaft of the coupler body and
the other one rotatably coupled to the mobile
hook, including a cylinder hook formed near the
slot, and configured to rotate the mobile hook to
be coupled to or released from the second cou-
pling pin according to an extension or contrac-
tion operation;

a rotary key rotatably coupled to the coupler
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body, including a rotary key protrusion that is
inserted into or withdrawn from a coupling
groove of the fixed hook according to a rotary
position, wherein the rotary key protrusion is
maintained in a state of being inserted into the
coupling groove of the fixed hook by an elastic
force of arotary key spring and prevents detach-
ment of the first coupling pin from the coupling
groove of the fixed hook; and

a stopper including a stopper hook coupled to
or separated from the cylinder hook, supported
by an elastic force of a stopper spring, and con-
figured to rotate the rotary key so that the rotary
key protrusion is withdrawn from the coupling
groove of the fixed hook during a contraction
operation of the hydraulic cylinder in a state in
which the stopper hook is coupled to the cylinder
hook.

2. The quick coupler of claim 1, wherein:

the stopper is rotatably coupled to the rotary key;
and

the stopper spring is elastically deformed by the
rotary key when the stopper hook is separated
from the cylinder hook to apply an elastic force
to the stopper.

The quick coupler of claim 2, further comprising a
stopper weight configured to lock the hydraulic cyl-
inder when the coupler body is located at positions
other than that at an angle for mounting or releasing
the attachment,

wherein the stopper weighthas a weight hook having
one end rotatably coupled to the attachment and the
other end coupled to or released from the cylinder
hook.

The quick coupler of claim 1, further comprising an
intermediate body having a central portion rotatably
coupled to the coupler body while one side portion
is rotatably coupled to the stopper, wherein, as the
one side portion is pulled by the stopper, the other
side portion pulls the rotary key and withdraws the
rotary key protrusion from the coupling groove of the
fixed hook.

The quick coupler of claim 1, wherein the rotary key
is rotatably coupled to the cylinder shaft.

A quick coupler located at a front end of an arm of a
boom pole disposed in heavy equipment to attach
or detach an attachment, the quick coupler compris-

ing:

a coupler body connected to the front end of the
arm of the heavy equipment;
a fixed hook formed in the coupler body and to
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which a first coupling pin of the attachment is
fitted;

a mobile hook rotatably coupled to the coupler
body and to which a second coupling pin of the
attachment is fitted;

a hydraulic cylinder configured to rotate the mo-
bile hook to be coupled to or released from the
second coupling pin according to an extension
or contraction operation; and

a locking mechanism configured to lock the mo-
bile hook to prevent the second coupling pin
from being detached from the mobile hook while
the mobile hook is coupled to the second cou-
pling pin when the coupler body is located at
positions other than that at an angle for mounting
or releasing the attachment.

7. The quick coupler of claim 6, wherein:

the mobile hook is coupled by a mobile hook
hinge shaft of the coupler body to rotate in a
direction approaching the fixed hook during the
extension operation of the hydraulic cylinder;
and

the locking mechanism includes:

a gab rotatably coupled to the coupler body
to limit a movement range of the mobile
hook hinge shaft while the mobile hook is
coupled to the second coupling pin; and

a weight rotatably coupled to the coupler
body to apply a load to the gab while the
gab is locking the mobile hook hinge shaft.

8. The quick coupler of claim 6, wherein:

the mobile hook is coupled to the coupler body
to rotate in a direction away from the fixed hook
during the extension operation of the hydraulic
cylinder and has a coupling groove, to which the
second coupling pin is fitted, formed at one end
and a mobile hook protrusion, protruding in the
direction away from the fixed hook, formed at
the other end;

the locking mechanism includes a first weight;
and

one end of the first weight is rotatably coupled
to a weight shaft of the coupler body, and the
other end of the first weight includes a first lock-
ing part configured to interact with the mobile
hook protrusion and limit a movement range of
the mobile hook protrusion while the mobile
hook is coupled to the second coupling pin.

9. The quick coupler of claim 8, wherein:

the locking mechanism further includes a sec-
ond weight;
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one end of the second weight is rotatably cou-
pled to the weight shaft, and the other end of the
second weight includes a second locking part
configured to interact with the mobile hook pro-
trusion and limit the movement range of the mo-
bile hook protrusion while the mobile hook is
coupled to the second coupling pin; and
alength from the weight shaft to the second lock-
ing part is different from a length between the
first locking part and the weight shaft.

The quick coupler of claim 9, wherein the locking
mechanism further includes weight springs config-
ured to elastically bias the firstweight and the second
weight toward the mobile hook.

The quick coupler of claim 1, wherein, when perform-
ing the contraction operation, the hydraulic cylinder
performs the contraction operation after a delay of a
predetermined amount of time from a time point at
which the rotary key protrusion is withdrawn from the
coupling groove of the fixed hook.

The quick coupler of claim 6, wherein, when perform-
ing the contraction operation, the hydraulic cylinder
performs the contraction operation after a delay of a
predetermined amount of time from a time point at
which the rotary key protrusion is withdrawn from the
coupling groove of the fixed hook.
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