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(54) WORK TOOL MOUNTING MECHANISM

(57) [Problem] To provide a working tool mounting
mechanism capable of improving workability.

[Resolution Means] Provided are: a cylinder 190 that
can expand and contract, being provided on a tip of a
boom of a front loader, and provided with a cylinder body
191 and a rod 192 provided so as to be able to slide with
respect to the cylinder body 191; an engaging portion
200 respectively provided on the cylinder body 191 and
the rod 192, being able to move between an engaged
position that can engage with a bucket 13 that can be

attached to and detached from a boom 12 and an en-
gagement release position that cannot engage with the
bucket 13, according to the expansion and contraction
of the cylinder 190; a cover portion 170 for covering the
cylinder 190 from one direction; and a frame 180 fixed
to the cover portion 170, for restricting at least one of
movement of the cylinder body 191 and the rod 192 in
the expansion and contraction direction past a prescribed
position when the cylinder 190 expands and contracts,
and rotation of the cylinder 190 around the axial direction.
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Description

[Field of Art]

[0001] The present invention relates to art for a working
tool mounting mechanism for mounting a working tool.

[Background Art]

[0002] Conventionally, art for a working tool mounting
mechanism for mounting a working tool is widely known.
The description in patent literature 1 is an example there-
of.
[0003] Patent literature 1 discloses a front loader pro-
vided with a working tool mounting mechanism for mount-
ing a working tool such as a bucket to the tip end of a
boom. Such a working tool mounting mechanism engag-
es or releases the engagement of a lock pin provided on
the boom side and the bucket to attach and detach the
bucket. Specifically, the working tool mounting mecha-
nism can switch between engaging and releasing the en-
gagement of the lock pin using a rotationally operable
lever portion and a link portion for moving the lock pin in
accordance with the rotational operation of the lever por-
tion.
[0004] In the working tool mounting mechanism de-
scribed in patent literature 1, the lock pin can be moved
using a relatively light operation force due to the link por-
tion. However, when attaching and detaching a bucket
using this working tool mounting mechanism, a worker
must move to be near the bucket after getting out of the
driver’s seat to operate the lever portion, and there has
been room for improvement relating to workability when
attaching and detaching.

[Prior-Art Literature]

[Patent Literature]

[0005] [Patent Literature 1] JP 2020-172796 A

[Summary of Invention]

[Problem to Be Solved by Invention]

[0006] In light of the above, an object of the present
invention is to provide a working tool mounting mecha-
nism that can improve workability.

[Means for Solving Problem]

[0007] The problem to be solved by the present inven-
tion is as described above, and the means for solving the
problem will now be described.
[0008] That is, claim 1 is provided with: a cylinder that
can expand and contract, being provided on a tip of a
boom of a front loader, and provided with a cylinder body
and a rod provided so as to be able to slide with respect

to the cylinder body; an engaging portion respectively
provided on the cylinder body and the rod, being able to
move between an engaged position that can engage with
a working tool that can be attached to and detached from
the boom and an engagement release position that can-
not engage with the working tool, according to the ex-
pansion and contraction of the cylinder; a cover portion
for covering the cylinder from one direction; and a re-
stricting portion fixed to the cover portion, for restricting
at least one of movement of the cylinder body and the
rod in the expansion and contraction direction past a pre-
scribed position when the cylinder expands and con-
tracts, and rotation of the cylinder around the axial direc-
tion.
[0009] In claim 2, the restricting portion is formed in a
frame shape surrounding the cylinder from the expansion
and contraction direction and a direction perpendicular
to the expansion and contraction direction.
[0010] In claim 3, the engaging portion is provided with
a linking portion respectively connected to the cylinder
body and the rod; and an extension portion extending
from the linking portion in the expansion and contraction
direction of the cylinder; and the restricting portion, by
coming into contact with the linking portion, restricts at
least one of movement of the cylinder body and the rod
in the expansion and contraction direction, and rotation
of the cylinder around the axial direction.
[0011] Claim 4 is further provided with a fixing portion
for fixing the cylinder body or the rod and the linking por-
tion, wherein the restricting portion, by coming into con-
tact with the fixing portion, restricts at least one of the
movement of the cylinder body and the rod in the expan-
sion and contraction direction or the rotation of the cyl-
inder around the axial direction.
[0012] In claim 5, the fixing portion is provided to pass
through the cylinder body or the rod and the linking por-
tion, and the restricting portion restricts the rotation of
the cylinder around the axial direction by respectively
coming into contact with both ends of the fixing portion
interposing the cylinder body or the rod and the linking
portion.
[0013] In claim 6, the extension portion is disposed at
a position eccentric with respect to the axis of the cylinder.
[0014] In claim 7, the cover portion is provided with an
opening portion through which the position of the engag-
ing portion can be visually recognized from the exterior.
[0015] In claim 8, the opening portion is formed at a
position where the linking portion moved to the engaged
position is visually recognizable from the exterior and the
linking portion moved to the engagement release position
is not visually recognizable from the exterior.

[Effect of Invention]

[0016] The following effects are obtained as effects of
the present invention.
[0017] In claim 1, the expansion and contraction of the
cylinder can be used to attach and detach the working
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tool, thereby improving workability.
[0018] In claim 2, forming the restricting portion in a
frame shape makes it possible to improve the strength
of the restricting portion.
[0019] In claim 3, making the restricting portion and
the linking portion come into contact makes it possible
to restrict the movement or rotation of the cylinder.
[0020] In claim 4, making the restricting portion and
the fixing portion come into contact makes it possible to
restrict the movement or rotation of the cylinder.
[0021] In claim 5, making the restricting portion come
into contact with both ends of the fixing portion makes it
possible to restrict rotation of the cylinder in a stable man-
ner.
[0022] In claim 6, making the extension portion and the
cylinder relatively eccentric allows freedom in design to
be improved such as in preventing interference with other
members.
[0023] In claim 7, the position of the engaging portion
can be visually recognizable via the opening portion, so
the current state of the engaging portion (whether it is
positioned in the engaged position or the engagement
release position) can be easily understood.
[0024] In claim 8, whether the linking portion can be
visually recognizable via the opening portion is con-
firmed, so the state of the engaging portion (whether it
is positioned in the engaged position or the engagement
release position) can be easily understood.

[Brief Description of Drawings]

[0025]

[FIG. 1] is a side view illustrating an overall configu-
ration of a tractor according to the first embodiment
of the present invention.
[FIG. 2] is a perspective view illustrating a configu-
ration of a working tool mounting mechanism and a
bucket.
[FIG. 3] is an exploded perspective view illustrating
a working tool mounting mechanism.
[FIG. 4] is a rear view of the above.
[FIG. 5] is a perspective view illustrating a switching
portion.
[FIG. 6] is a front view of the above.
[FIG. 7] is a planar view illustrating a notch portion.
[FIG. 8] is a partial cross-sectional view on A1-A1.
[FIG. 9] is a cross-sectional view on A2-A2.
[FIG. 10] is a front cross-sectional view illustrating a
switching portion.
[FIG. 11] is a front view illustrating a switching portion
wherein a cylinder is contracted.
[FIG. 12] is a schematic rear view of the above.
[FIG. 13] (a) is a schematic rear view illustrating a
state wherein the engaging portion on the left side
is moved to an engaging position, and (b) is a sche-
matic rear view illustrating a state wherein the en-
gaging portion on the right side is moved to an en-

gaging position.
[FIG. 14] is a perspective view illustrating a switching
portion according to a working example.
[FIG. 15] is an expanded cross-sectional view of the
above.

[Embodiments of Invention]

[0026] Below, a description is given having the direc-
tions illustrated in the drawings using arrow U, arrow D,
arrow F, arrow B, arrow L, and arrow R respectively de-
fined as the up direction, down direction, front direction,
back direction, left direction, and right direction.
[0027] A description will be given of an overall config-
uration of a tractor 1 provided with a working tool mount-
ing mechanism 100 according to the first embodiment of
the present invention.
[0028] The tractor 1 is mainly provided with a body
frame 2, an engine 3, a transmission case 4, a front wheel
5, a back wheel 6, a bonnet 7, a cabin 8, a steering wheel
9, and a front loader 10.
[0029] The fuselage frame 2 is a frame-shaped mem-
ber formed by appropriately combining a plurality of
plates. The fuselage frame 2 is formed in a substantially
rectangular shape in a planar view. The fuselage frame
2 is disposed having the longitudinal direction in the front
and back direction. The engine 3 is fixed on the back
portion of the fuselage frame 2. The transmission case
4 is fixed on the back portion of the engine 3. The front
portion of the fuselage frame 2 is supported by a pair of
left and right front wheels 5 via a front axle mechanism
(not illustrated in drawings). The back portion of the trans-
mission case 4 is supported by a pair of left and right
back wheels 6 via a rear axle mechanism (not illustrated
in drawings). The engine 3 is covered by the bonnet 7.
[0030] After shifting using a transmission device (not
illustrated in drawings) stored in the transmission case
4, the power of the engine 3 can be transmitted to the
front wheels 5 via the front axle mechanism and can be
transmitted to the back wheels 6 via the rear axle mech-
anism. The front wheels 5 and the back wheels 6 are
rotationally driven by the power of the engine 3, enabling
the tractor 1 to run.
[0031] The cabin 8 is provided behind the engine 3. A
housing space for a worker to board is formed in the cabin
8. A steering wheel 9 for adjusting the steering angle of
the front wheels 5 and a seat or the like for seating various
operating tools and workers are disposed in this housing
space.
[0032] The front loader 10 is mounted on the front por-
tion of the tractor 1. The front loader 10 is mainly provided
with a pair of left and right frames 11, a pair of left and
right booms 12, a bucket 13, and a working tool mounting
mechanism 100.
[0033] The frames 11 are respectively fixed to the left
and right of the chassis (fuselage frame 2 and transmis-
sion case 4) of the tractor 1. The booms 12 are rotatably
fixed on the upper portions of the frames 11 respectively.
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The booms 12 are disposed to extend downward and
forward from the upper portions of the frames 11. The
bucket 13 is detachably linked to the front end of the
booms 12 via the working tool mounting mechanism 100.
The working tool mounting mechanism 100 is rotatably
provided on the front end of the booms 12. Note that a
detailed description of the working tool mounting mech-
anism 100 will be given hereafter.
[0034] The booms 12 can be rotated with respect to
the frames 11 by expanding and contracting a boom cyl-
inder 12a. The bucket 13 can be rotated with respect to
the booms 12 by expanding and contracting a bucket
cylinder 12b. In this manner, it is possible to carry out
work such as transporting earth and sand while appro-
priately rotating the booms 12 and the bucket 13. The
bucket 13 has a shape that opens forward. As illustrated
in FIG. 2, the bucket 13 is provided with an upper engaged
portion 14 and a lower engaged portion 15.
[0035] The upper engaged portion 14 is a portion pro-
vided on the upper portion on the back surface of the
bucket 13. Two upper engaged portions 14 are provided
on the left and right with a gap therebetween. A concave
portion 14a that can latch onto a linking shaft portion 120
of the working tool mounting mechanism 100 described
hereafter is formed on the upper engaged portion 14.
[0036] The lower engaged portion 15 is a portion pro-
vided on the lower portion on the back surface of the
bucket 13. Two lower engaged portions 15 are provided
on the left and right with a gap therebetween. The lower
engaged portions 15 are formed in a substantial plate
shape with the plate surface thereof oriented in the left
and right direction. A through-hole 15a that is substan-
tially circular in a side view and passes through in the left
and right direction is formed on the lower engaged portion
15.
[0037] Details of the working tool mounting mechanism
100 will be described below using FIG. 2 to FIG. 11.
[0038] The working tool mounting mechanism 100 has
the bucket 13 detachably mounted thereto. The front end
of the pair of booms 12 is linked to the working tool mount-
ing mechanism 100 (see FIG. 1). As illustrated in FIG. 2
to FIG. 4, the working tool mounting mechanism 100 is
provided with an attachment portion 110, a linking shaft
portion 120, a support plate portion 130, a guide portion
140, a boss portion 150, and a switching portion 160.
[0039] The attachment portion 110 is a portion to which
the booms 12 and the bucket cylinder 12b are attached.
The attachment portion 110 is respectively provided on
the left end and the right end of the working tool mounting
mechanism 100. The attachment portion 110 is provided
with an outer plate portion 111 and an inner plate portion
112. An example is given below of the left side attachment
portion 110, and the configuration of the outer plate por-
tion 111 and the inner plate portion 112 are described
below.
[0040] As illustrated in FIG. 3 and FIG. 4, the outer
plate portion 111 and the inner plate portion 112 are
formed in a substantial plate shape with the plate surface

thereof oriented in the left and right direction. The inner
plate portion 112 is disposed to the right of the outer plate
portion 111 with a gap therebetween. The tips of the
booms 12 and the bucket cylinder 12b are disposed be-
tween the outer plate portion 111 and the inner plate por-
tion 112 (not illustrated in the drawings). As illustrated in
FIG. 3, the outer plate portion 111 and the inner plate
portion 112 are provided with boom linking holes 111a
and 112a and cylinder linking holes 111b and 112b.
[0041] The boom linking holes 111a and 112a are
holes that pass through the outer plate portion 111 and
the inner plate portion 112 in the left and right direction.
The boom linking holes 111a and 112a are formed on
the lower back portion of the outer plate portion 111 and
the inner plate portion 112. A predetermined linking shaft
provided on the booms 12 is inserted into the boom link-
ing holes 111a and 112a (not illustrated in the drawings).
The outer plate portion 111 and the inner plate portion
112 are linked to the tip of the booms 12 via the linking
shaft.
[0042] The cylinder linking holes 111b and 112b are
holes that pass through the outer plate portion 111 and
the inner plate portion 112 in the left and right direction.
The cylinder linking holes 111b and 112b are formed on
the upper portion of the outer plate portion 111 and the
inner plate portion 112. A predetermined linking shaft pro-
vided on the bucket cylinder 12b is inserted into the cyl-
inder linking holes 111b and 112b (not illustrated in the
drawings). The outer plate portion 111 and the inner plate
portion 112 are linked to the tip of the bucket cylinder 12b
via the linking shaft.
[0043] The linking shaft portion 120 illustrated in FIG.
2 to FIG. 4 links the left and right attachment portions
110. The linking shaft portion 120 is disposed having the
axial direction oriented in the left and right direction. Two
upper and lower linking shaft portions 120 are disposed
with a gap therebetween. The upper and lower linking
shaft portions 120 are provided so as to extend from the
left attachment portion 110 to the right attachment portion
110. The concave portion 14a of the upper engaged por-
tion 14 of the bucket 13 latches onto the upper linking
shaft portion 120 when the bucket 13 is mounted to the
working tool mounting mechanism 100.
[0044] The support plate portion 130 is a portion for
supporting the guide portion 140 and the switching por-
tion 160 described hereafter. The support plate portion
130 is formed by combining a plurality of plate-shaped
members. As illustrated in FIG. 3 and FIG. 4, a first plate
portion 131 and a second plate portion 132 are included
in the support plate portion 130.
[0045] The first plate portion 131 is a portion for sup-
porting the switching portion 160. The first plate portion
131 is formed to extend from the left inner plate portion
112 to the right inner plate portion 112.
[0046] The second plate portion 132 is a portion for
supporting the guide portion 140. The second plate por-
tion 132 is disposed having the plate surface substantially
oriented in the left and right direction, and is formed to
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extend from the upper linking shaft portion 120 to the
lower linking shaft portion 120. The second plate portion
132 is provided in a left and right pair.
[0047] The guide portion 140 is a portion for guiding
the movement of a lock pin 202 described hereafter. The
guide portion 140 is formed in a substantially cylindrical
shape having the axial direction oriented in the left and
right direction. The guide portion 140 is provided in a left
and right pair. The left and right guide portions 140 are
supported by the left and right second plate portions 132.
[0048] The boss portion 150 is a portion that engages
with the lock pin 202. The boss portion 150 is formed in
a substantially cylindrical shape having the axial direction
oriented in the left and right direction. The boss portion
150 is provided in a left and right pair. The left and right
boss portions 150 are fixed to the front lower portions on
the left and right inner plate portions 112. The left and
right boss portions 150 are disposed coaxially with the
guide portion 140.
[0049] The switching portion 160 is a portion for switch-
ing between a state wherein the bucket 13 can be re-
moved from the working tool mounting mechanism 100
and a state wherein it cannot be removed. The switching
portion 160 is supported by the support plate portion 130
and is disposed between the left and right second plate
portions 132. As illustrated in FIG. 3, FIG. 5, and FIG. 6,
the switching portion 160 is provided with a cover portion
170, a frame 180, a cylinder 190, an engaging portion
200, and a joint rod 210.
[0050] The cover portion 170 configures the outline of
the switching portion 160. The cover portion 170 is
formed in a substantial box shape having an open front
portion. The cover portion 170 is provided to cover the
frame 180 and the cylinder 190, described hereafter, from
behind. Furthermore, the cover portion 170 is attached
to the first plate portion 131 from behind. The cover por-
tion 170 has a bent portion 171 and an opening portion
172.
[0051] The bent portion 171 is a portion formed to bend
upward. The bent portion 171 is formed in the left front
portion on the upper portion of the cover portion 170. In
this manner, the cover portion 170 is formed having a
portion of the upper surface (left front portion) open due
to the bent portion 171, and is formed so that a member
(hose H or piping) in which hydraulic fluid of the cylinder
190 described hereafter flows can be guided inwards.
[0052] The opening portion 172 illustrated in FIG. 3
and FIG. 4 is a portion open to the exterior, and the open-
ing portion 172 is formed respectively on the left end and
the right end on the back portion (surface oriented to the
rear) of the cover W--portion 170. The left and right open-
ing portions 172 are formed to pass through the cover
portion 170 forward and backward. The left and right
opening portions 172 are formed in a substantially rec-
tangular shape when viewed from the rear.
[0053] The frame 180 illustrated in FIG. 3, FIG. 5, and
FIG. 6 is for restricting the movement of the cylinder 190.
The frame 180 is provided with a horizontal member 181,

a vertical member 182, an intermediate member 183,
and an auxiliary member 184.
[0054] The horizontal member 181 is a plate-shaped
member having the longitudinal direction oriented in the
left and right direction. The horizontal member 181 is
disposed having the plate surface oriented in the up and
down direction. Furthermore, two upper and lower hori-
zontal members 181 are disposed with a gap therebe-
tween. As illustrated in FIG. 7 and FIG. 9, the upper hor-
izontal member 181 has a notch portion 181a.
[0055] The notch portion 181a is formed by notching
the front end of the horizontal member 181. The notch
portion 181a is formed on the left portion of the horizontal
member 181 (below the auxiliary member 184 described
hereafter). The notch portion 181a is formed behind and
below the bent portion 171 (see FIG. 5). The width of the
notch portion 181a in the left and right direction is formed
to be approximately the same as the width of the bent
portion 171 in the left and right direction.
[0056] As illustrated in FIG. 3 and FIG. 6, the vertical
member 182 is a plate-shaped member having the lon-
gitudinal direction oriented in the up and down direction.
The vertical member 182 is disposed having the plate
surface facing the left and right direction. A pair of left
and right vertical members 182 is provided so as to re-
spectively connect the left end and right end of the upper
and lower horizontal members 181. In this manner, the
frame 180 is formed in a rectangular frame shape by the
horizontal member 181 and the vertical member 182
when viewed from the front having the longitudinal direc-
tion thereof oriented in the left and right direction.
[0057] The intermediate member 183 is a plate-
shaped member attached to the left and right intermedi-
ate portions of the horizontal member 181. The interme-
diate member 183 is disposed having the plate surface
oriented in the substantial front and back direction. The
intermediate member 183 is provided so as to extend
from the upper horizontal member 181 to the lower hor-
izontal member 181. Two left and right intermediate
members 183 are disposed with a gap therebetween.
[0058] The auxiliary member 184 illustrated in FIG. 3,
FIG. 7, and FIG. 9 is a plate-shaped member that can
abut a joint rod 210. An abutting member is disposed
having the longitudinal direction oriented in the left and
right direction, and is provided to cover the notch portion
181a of the horizontal member 181 from above. The aux-
iliary member 184 is disposed such that the front and
back position of the front end is located at substantially
the same position as the front end of the horizontal mem-
ber 181.
[0059] The frame 180 configured as described above
is disposed inside the cover portion 170 and fixed to the
inner surface (back surface) of the cover portion 170. In
this manner, the frame 180 (horizontal member 181) is
provided to extend from the left end to the right end of
the cover portion 170. By the frame 180 being fixed to
the cover portion 170 in this manner, the frame 180 and
the cover portion 170 can be handled integrally, so the
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worker can easily assemble and perform maintenance
on the switching portion 160.
[0060] The cylinder 190 illustrated in FIG. 5 and FIG.
6 moves the engaging portion 200 described hereafter
in the left and right direction. The cylinder 190 is disposed
inside the frame 180. In this manner, the cylinder 190 is
surrounded by the frame 180 from four directions in the
left and right direction (expansion and contraction direc-
tion of a rod 192 described hereafter) and the up and
down direction (direction perpendicular to the expansion
and contraction direction of the rod 192). The cylinder
190 is configured by a hydraulic cylinder. The cylinder
190 is provided with a cylinder body 191 and the rod 192.
[0061] The cylinder body 191 is disposed having the
axial direction oriented in the left and right direction. The
cylinder body 191 is disposed inside the frame 180. The
cylinder body 191 is provided with a port 191a, a pipe
191b and a protrusion 191c (see FIG. 10).
[0062] The port 191a is a portion for connecting the
hose H (see FIG. 4) through which hydraulic oil is circu-
lated. Two ports 191a are provided on the left and right
with a gap therebetween. The left and right ports 191a
are collectively disposed on the left end of the cylinder
body 191. As illustrated in FIG. 5 and FIG. 9, the left and
right ports 191a extend forward and upward from the out-
er peripheral surface of the cylinder body 191. Further-
more, the left and right ports 191a are disposed in front
of the notch portion 181a. In this manner, the port 191a
is provided so as not to interfere with the horizontal mem-
ber 181.
[0063] The pipe 191b is for guiding hydraulic oil from
the right port 191a to the right portion of the cylinder body
191.
[0064] The protrusion 191c illustrated in FIG. 10 is a
portion that protrudes from the cylinder body 191 to the
left. The protrusion 191c is formed at the bottom portion
(left end) of the cylinder body 191.
[0065] The rod 192 illustrated in FIG. 5 and FIG. 6 is
provided to protrude from the cylinder body 191 to the
right. The rod 192 can slide in the left and right direction
with respect to the cylinder body 191 due to hydraulic
pressure.
[0066] The cylinder 190 configured as described
above is supported by the guide portion 140 to be capable
of movement in the left and right direction via the engag-
ing portion 200 described hereafter. Furthermore, the cyl-
inder 190 can expand and contract according to the op-
eration of an operating tool provided inside the cabin 8
(see FIG. 1). FIG. 2 to FIG. 10 illustrate the switching
portion 160 having the cylinder 190 expanded. Further-
more, FIG. 11 illustrates the switching portion 160 when
the cylinder 190 is contracted.
[0067] The engaging portion 200 is a member that in-
tegrally moves with the cylinder 190 according to the ex-
pansion and contraction of the cylinder 190. As illustrated
in FIG. 10, the engaging portion 200 is respectively pro-
vided on the protrusion 191c and the rod 192 of the cyl-
inder body 191. In this manner, a left and right pair of the

engaging portions 200 is provided interposing the cylin-
der 190. First, the configuration of the left engaging por-
tion 200 will be described below. The left engaging por-
tion 200 is provided with a linking portion 201 and a lock
pin 202.
[0068] As illustrated in FIG. 5, FIG. 6, and FIG. 8, the
linking portion 201 is a member having a substantially
rectangular parallelepiped shape. The linking portion 201
is formed in a substantially rectangular shape in a side
view wherein the longitudinal direction is oriented in the
front and back direction. The rear surface (back surface)
of the linking portion 201 is formed to be slightly larger
than the opening portion 172 of the cover portion 170
(see FIG. 12). Furthermore, a label of a color that is easy
to recognize by a worker (for example, a color that has
a high contrast with the color of the back surface of the
cover portion 170 and the rod 192 of the cylinder 190) is
adhered to the back surface of the linking portion 201.
As illustrated in FIG. 10, the protrusion 191c of the cyl-
inder body 191 is inserted into the linking portion 201. As
described hereafter, the linking portion 201 is connected
to the protrusion 191c via a joint rod 210.
[0069] As illustrated in FIG. 7 and FIG. 8, the back por-
tion of the linking portion 201 is disposed in the frame
180. More specifically, the back portion of the linking por-
tion 201 is disposed between the left vertical member
182 and the left intermediate member 183, and is dis-
posed to overlap with the vertical member 182 and the
intermediate member 183 in a side view. Furthermore,
the linking portion 201 is disposed according to the po-
sition in the height direction with respect to the opening
portion 172 of the cover portion 170.
[0070] The lock pin 202 is a member that can be in-
serted into the boss portion 150 (see FIG. 13). As illus-
trated in FIG. 5 and FIG. 6, the lock pin 202 is formed in
a cylindrical shape having the axial direction oriented in
the left and right direction. The left end of the lock pin
202 is formed in a tapered shape so that its diameter
decreases toward the left. The lock pin 202 is fixed to the
left side surface of the linking portion 201 and is provided
so as to protrude to the left from the linking portion 201.
In this manner, the lock pin 202 extends from the linking
portion 201 in the expansion and contraction direction
(left and right direction) of the cylinder 190. The lock pin
202 is disposed eccentrically with respect to the axis of
the cylinder 190 as illustrated in FIG. 8. More specifically,
the lock pin 202 is disposed at a position displaced to the
front with respect to the axis of the cylinder 190.
[0071] Moreover, the lock pin 202 is disposed coaxially
with the guide portion 140 and the boss portion 150 illus-
trated in FIG. 3 and FIG. 4. Furthermore, the lock pin 202
is inserted into the left guide portion 140 and supported
by the guide portion 140.
[0072] Next, the configuration of the right engaging
portion 200 will be described. The right engaging portion
200 is formed in left and right symmetry with respect to
the left engaging portion 200. The tip of the rod 192 is
inserted into the right linking portion 201. Furthermore,
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the right lock pin 202 is supported by the right guide por-
tion 140. In this manner, in the present embodiment, the
cylinder 190 is supported by the guide portion 140 via
the left and right lock pins 202, and the cylinder 190 is
provided to be able to move in the left and right direction
within the frame 180.
[0073] The joint rod 210 illustrated in FIG. 8 and FIG.
10 is for fixing the linking portion 201. The joint rod 210
is respectively provided on the left and right linking por-
tions 201. The left joint rod 210 is disposed to pass
through the left linking portion 201 and the protrusion
191c of the cylinder body 191 vertically. Thus, the left
joint rod 210 fixes the cylinder body 191 and the left linking
portion 201. Moreover, the right j oint rod 210 is disposed
to pass through the right linking portion 201 and the tip
of the rod 192 vertically. Thus, the right joint rod 210 fixes
the rod 192 and the right linking portion 201.
[0074] Moreover, the upper portion of the joint rod 210
(portion protruding upward from the linking portion 201)
abuts the upper horizontal member 181 of the frame 180.
Moreover, the lower portion of the joint rod 210 (portion
protruding downward from the linking portion 201) abuts
the lower horizontal member 181 of the frame 180. Thus,
the frame 180 can restrict the rotation around the axis of
the cylinder 190.
[0075] Next, the operation of the working tool mounting
mechanism 100 configured as described above will be
described with reference to FIG. 1, FIG. 2, FIG. 12, and
FIG. 13. Note that FIG. 12 and FIG. 13 are schematic
rear views illustrating the switching portion 160 and the
peripheral members thereof (guide portion 140 and the
like). The operation of the working tool mounting mech-
anism 100 will be described below by giving an example
wherein the bucket 13 is mounted. Furthermore, the cyl-
inder 190 of the working tool mounting mechanism 100
is contracted before the operation is started, as illustrated
in FIG. 12.
[0076] When mounting the bucket 13, a worker causes
the boom cylinder 12a and the bucket cylinder 12b illus-
trated in FIG. 1 to contract, moves the working tool mount-
ing mechanism 100, and latches the upper linking shaft
portion 120 illustrated in FIG. 2 on the upper engaged
portion 14 (concave portion 14a) of the bucket 13. Fur-
thermore, as illustrated in FIG. 12, the worker disposes
the guide portion 140 and the boss portion 150 coaxially
with the lower engaged portion 15 (through-hole 15a) of
the bucket 13. At this time, the lock pin 202 is disposed
on the left and right inner sides of the lower engaged
portion 15.
[0077] The worker causes the cylinder 190 to extend
as illustrated in FIG. 12. Thus, either the cylinder body
191 or the rod 192, depending on which has smaller slid-
ing resistance with the lock pin 202, moves before the
other. For example, as illustrated in FIG. 13(a), when the
sliding resistance of the left lock pin 202 is small, the
cylinder body 191 moves first. At this time, the cylinder
body 191 moves to the left, and the left engaging portion
200 moves to the left along with this movement.

[0078] Thus, the lock pin 202 is inserted into the lower
engaged portion 15 of the bucket 13 and is inserted into
the boss portion 150. In this manner, the left engaging
portion 200 is moved to an engaging position where it
can engage with the bucket 13. When the cylinder 190
is further expanded from this state, the linking portion
201 approaches the left vertical member 182 and abuts
the left vertical member 182. Thus, the frame 180 restricts
the movement of the cylinder body 191 and the left en-
gaging portion 200.
[0079] Furthermore, when the cylinder 190 is further
expanded while the movement of the left engaging por-
tion 200 is restricted, as illustrated in FIG. 13(b), the right
engaging portion 200 (engaging portion 200 having the
larger sliding resistance) moves to the right. Accordingly,
the lock pin 202 is inserted into the lower engaged portion
15 and is inserted into the boss portion 150. In this man-
ner, the right engaging portion 200 is moved to an en-
gaging position where it can engage with the bucket 13.
When the cylinder 190 is further expanded from this state,

 the cylinder 190 expands to the maximum amount
and the linking portion 201 moves to the vicinity of the
right vertical member 182.
[0080] By moving the left and right engaging portions
200 to the engaging position in this manner, a worker
can fix the bucket 13 and the attachment portion 110 and
can make the bucket 13 non-removable. Thus, a worker
can mount the bucket 13 to the working tool mounting
mechanism 100.
[0081] Moreover, by moving the left and right engaging
portions 200 to the engaging position, the linking portion
201 moves to a position opposing the opening portion
172. In this manner, a worker can visually recognize the
rear surface (colored label) of the linking portion 201 via
the opening portion 172 from behind. Thus, the worker
can confirm that the engaging portion 200 has moved to
the engaging position. Particularly in the present embod-
iment, because the opening portions 172 are formed on
both the left and right ends of the cover portion 170, when
a worker sitting in the driver’s seat visually recognizes
the opening portions 172, it is less likely that the bonnet
7 is in the way. This makes it easier for the worker to
visually recognize the opening portions 172 (linking por-
tion 201).
[0082] Furthermore, the hose H and piping connected
to the cylinder 190 are guided together from the upper
left portion of the cover portion 170 to the inside (see
FIG. 4). Thus, the hose H and the like are not in the way
when visually recognizing the opening portion 172 from
the driver’s seat, so the user can easily recognize the
opening portions 172.
[0083] Note that when the bucket 13 is removed, the
worker performs an operation opposite to that when the
bucket 13 is mounted. More specifically, the worker first
causes the cylinder 190 to contract. At this time, either
the cylinder body 191 or the rod 192 illustrated in FIG.
13(b), depending on which has smaller sliding resistance
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with the lock pin 202, moves before the other.
[0084] For example, as illustrated in FIG. 13(a), when
the sliding resistance of the right lock pin 202 is small,
the rod 192 moves first. In accordance with this move-
ment, the right lock pin 202 moves to the left and is pulled
out from the boss portion 150 and the lower engaged
portion 15. In this manner, the right engaging portion 200
is moved from the engaging position to an engagement
release position where it cannot engage with the bucket
13. When the cylinder 190 is further contracted from this
state, the linking portion 201 abuts the right intermediate
member 183 and the movement of the rod 192 is restrict-
ed. Afterward, the cylinder body 191 moves to the right,
the left lock pin 202 is pulled out from the boss portion
150 and the like, and the left engaging portion 200 moves
from the engaged position to the engagement release
position.
[0085] When the left and right engaging portions 200
are moved to the engagement release position in this
manner, the linking portions 201 move to a displaced
position to the left and right of the opening portions 172.
Therefore, a worker can no longer visually recognize the
rear surface of the linking portion 201 from behind via
the opening portions 172. Therefore, the worker , can
understand that the engaging portion 20 has moved to
the engagement release position by confirming that the
linking portions 201 cannot be visually recognized via the
opening portions 172.
[0086] Moreover, the working tool mounting mecha-
nism 100 can be appropriately moved in a state wherein
the left and right lock pins 202 are pulled out from the
boss portion 150 and the lower engaged portion 15 (state
wherein the bucket 13 can be removed). As a result, the
worker is able to release the engagement between the
upper engaged portion 14 (see FIG. 2) of the bucket 13
and the linking shaft portion 120 of the working tool
mounting mechanism 100 and remove the bucket 13
from the boom 12.
[0087] In this manner, the working tool mounting mech-
anism 100 of the present embodiment can easily attach
and detach the bucket 13 from the driver’s seat using the
expansion and contraction of the cylinder 190, and can
improve operability when attaching and detaching the
bucket 13.
[0088] Moreover, the working tool mounting mecha-
nism 100 can move the two engaging portions 200 using
the cylinder 190 having one rod 192 (that is, a single rod
cylinder). This eliminates the need to use, for example,
a relatively expensive cylinder having two rods (that is,
a dual-rod cylinder) or the like, and costs can therefore
be reduced.
[0089] Moreover, the frame 180 respectively restricts
the movement of the cylinder body 191 and the rod 192
in the left and right direction. As a result, when the en-
gaging portion 200 is moved by the cylinder 190 having
one rod 192, switching of the engaging portion 200 be-
tween the engaged position and the engagement release
position can be appropriately performed. Moreover, it is

possible to prevent flaws such as the lock pin 202 coming
out of the guide portion 140 from occurring.
[0090] Moreover, the frame 180 restricts the rotation
of the cylinder 190. As a result, the posture (rotational
position) of the cylinder 190 can be stabilized. Thus, flaws
such as the port 191a provided in the cylinder 190, the
hose H connected to the cylinder 190, and the like inter-
fering with other members can be prevented from occur-
ring.
[0091] In this manner, by restricting the movement and
rotation in the left and right direction of the cylinder body
191 and the like by the frame 180, flaws accompanying
the movement and rotation (such as flaws wherein the
cylinder 202 comes out from the guide portion 140, and
flaws wherein the hose H interferes) can be effectively
prevented from occurring.
[0092] Furthermore, the cylinder body 191 moves in
the left and right direction in accordance with the expan-
sion and contraction of the cylinder 190. Along with this
movement, the port 191a also moves in the same direc-
tion. In the present embodiment, a notch portion 181a is
formed in the horizontal member 181 to form a gap be-
tween the horizontal member 181 and the port 191a (see
FIG. 9), and the port 191a can be prevented from inter-
fering with the horizontal member 181.
[0093] Moreover, when the notch portion 181a is pro-
vided in the horizontal member 181, the joint rod 210
cannot come into contact with the horizontal member 181
when the joint rod 210 is positioned in front of the notch
portion 181a. Therefore, on the portion where the notch
portion 181a is formed, the rotation of the joint rod 210
cannot be restricted by the horizontal member 181, and
the cylinder 190 may rotate. In the present embodiment,
the auxiliary member 184 covering the notch portion 181a
is provided, and the auxiliary member 184 is made to
contact the joint rod 210 positioned in front of the notch
portion 181a. With such a configuration, the joint rod 210
and the frame 180 can be made to contact, and the ro-
tation of the cylinder 190 can be restricted regardless of
the position of joint rod 210.
[0094] Furthermore, the cover portion 170 is provided
to cover the cylinder 190. Thus, the cylinder 190 can be
prevented from becoming dirty, and the cylinder 190 can
be prevented from interfering with foreign objects.
[0095] As described above, the working tool mounting
mechanism 100 according to the present embodiment is
provided with: a cylinder 190 that can expand and con-
tract, being provided on a tip of a boom 12 of a front
loader 10, and provided with a cylinder body 191 and a
rod 192 provided so as to be able to slide with respect
to the cylinder body 191; an engaging portion 200 re-
spectively provided on the cylinder body 191 and the rod
192, being able to move between an engaged position
that can engage with a bucket 13 (working tool) that can
be attached to and detached from a boom 12 and an
engagement release position that cannot engage with
the bucket 13, according to the expansion and contrac-
tion of the cylinder 190; a cover portion 170 for covering
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the cylinder 190 from one direction (behind); and a frame
180 (restricting portion) fixed to the cover portion 170,
for restricting at least one of movement of the cylinder
body 191 and the rod 192 in the expansion and contrac-
tion direction (left and right direction) past a prescribed
position when the cylinder 190 expands and contracts,
and rotation of the cylinder 190 around the axial direction
(in the present embodiment movement and rotation in
the left and right direction are respectively restricted).
[0096] By configuring in this manner, the expansion
and contraction of the cylinder 190 can be used to attach
and detach the bucket 13. As a result, for example, a
worker can easily attach and detach the bucket 13 without
getting out of the driver’s seat, and the workability when
attaching and detaching can be improved.
Moreover, by restricting the movement of the cylinder
body 191 and the rod 192 in the expansion and contrac-
tion direction and the rotation of the cylinder 190, flaws
accompanying the movement and rotation (such as flaws
wherein the lock pin 202 comes out from the guide portion
140, and flaws wherein the hose H interferes) can be
prevented from occurring.
[0097] Moreover, the frame 180 is formed in a frame
shape that surrounds the cylinder 190 from the expansion
and contraction direction and a direction perpendicular
to the expansion and contraction direction (up and down
direction) (see FIG. 12)+
[0098] By forming the frame 180 in a frame shape in
this manner, the strength of the frame 180 can be im-
proved.
[0099] Furthermore, the engaging portion 200 is pro-
vided with a linking portion 201 respectively connected
to the cylinder body 191 and the rod 192, and a lock pin
202 (extension portion) extending from the linking portion
201 in the expansion and contraction direction of the cyl-
inder 190 and that can engage with the bucket 13, where-
in the frame 180 restricts at least one of the movement
of the cylinder body 191 and the rod 192 in the expansion
and contraction direction or the rotation of the cylinder
190 around the axial direction (in the present embodi-
ment, movement in the expansion and contraction direc-
tion) by coming into contact with the linking portion 201
(see FIG. 12)+
[0100] By making the frame 180 and the linking portion
201 come into contact in this manner, the movement or
rotation of the cylinder 190 can be restricted.
[0101] Furthermore, the working tool mounting mech-
anism 100 is further provided with a joint rod 210 (fixing
portion) for fixing the cylinder body 191 or the rod 192
and the linking portion 201, wherein the frame 180 re-
stricts at least one of the movement of the cylinder body
191 and the rod 192 in the expansion and contraction
direction or the rotation of the cylinder 190 around the
axial direction (in the present embodiment, rotation
around the axial direction) by coming into contact with
the joint rod 210 (see FIG. 8)+
[0102] By making the frame 180 and the joint rod 210
come into contact in this manner, the movement or rota-

tion of the cylinder 190 can be restricted.
[0103] Furthermore, the j oint rod 210 is provided to
pass through the cylinder body 191 or the rod 192 and
the linking portion 201, and the frame 180 restricts the
rotation of the cylinder 190 around the axial direction by
respectively coming into contact with both ends of the
joint rod 210 interposing the cylinder body 191 or the rod
192 and the linking portion 201 (see FIG. 8)+
[0104] By making the frame 180 come into contact with
both ends of the joint rod 210 in this manner, the rotation
of the cylinder 190 can be restricted in a stable manner.
[0105] Moreover, the lock pin 202 is disposed at a po-
sition eccentric with respect to the axis of the cylinder
190 (see FIG. 8)+
[0106] By making the lock pin 202 and the cylinder 190
relatively eccentric in this manner, freedom in design can
be improved such as preventing interference with other
members.
[0107] Moreover, the cover portion 170 is provided with
an opening portion 172 through which the position of the
engaging portion 200 can be visually recognized from
the exterior (see FIG. 4+
[0108] By configuring in this manner, the current state
of the engaging portion 200 (whether it is positioned in
the engaged position or the engagement release posi-
tion) can be easily understood.
[0109] Furthermore, the opening portion 172 is formed
at a position where the linking portion 201 moved to the
engaged position is visually recognizable from the exte-
rior and the linking portion 201 moved to the engagement
release position is not visually recognizable from the ex-
terior (see FIG. 12 and FIG. 13) +
[0110] By configuring in this manner, the state of the
engaging portion 200 (whether it is positioned in the en-
gaged position or the engagement release position) can
be easily understood.
[0111] Note that the bucket 13 according to the present
embodiment is an embodiment of the working tool ac-
cording to the present invention. Furthermore, the frame
180 according to the present embodiment is an embod-
iment of the restricting portion according to the present
invention. Furthermore, the lock pin 202 according to the
present embodiment is an embodiment of the extension
portion according to the present invention.
Furthermore, the j oint rod 210 according to the present
embodiment is one embodiment of a fixing portion ac-
cording to the present invention.
[0112] The embodiments of the present invention have
been described above, but the present invention is not
limited to the above configuration and various modifica-
tions are possible within the scope of the invention de-
scribed in the scope of patent claims.
[0113] For example, the working tool mounting mech-
anism 100 was made to mount the bucket 13 as a working
tool in the present embodiment, but the present invention
is not limited to this aspect. The working tool mounting
mechanism 100 can mount various working tools such
as forks, bale grabbers, and containers.
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[0114] Moreover, the frame 180 was made to respec-
tively restrict the movement of the cylinder 190 in the left
and right direction and the rotation of the cylinder 190,
but the present invention is not limited to this, and it is
sufficient as long as it restricts at least one of the move-
ment or the rotation. For example, from among the move-
ment of the cylinder 190 in the left and right direction and
the rotation of the cylinder 190, the frame 180 may restrict
only the movement in the left and right direction. When
restricting the movement of the cylinder 190 in the left
and right direction in this manner, the rotation of the cyl-
inder 190 may be restricted by a member other than the
frame 180. Specifically, the rotation of the cylinder 190
may be restricted by spline-fitting the lock pin 202 and
the guide portion 140, or the like.
[0115] Moreover, the frame 180 was made to restrict
the movement of the cylinder 190 in the left and right
direction by coming into contact with the linking portion
201, but the present invention is not limited to this, and
the rotation of the cylinder 190 may be restricted by com-
ing into contact with the linking portion 201. For example,
the frame 180 may restrict the rotation of the cylinder 190
by making the inner surface of the horizontal member
181 come into contact with the upper surface and lower
surface of the linking portion 201.
[0116] Furthermore, the frame 180 was made to be
formed in a frame shape, but the shape of the frame 180
is not particularly limited and can be freely modified.
[0117] Moreover, the opening portion 172 of the cover
portion 170 was made to be formed so that the linking
portion 201 moved to the engaged position is visually
recognizable, but the configuration of the opening portion
172 is not particularly limited as long as a worker can
understand the position of the linking portion 201. For
example, the opening portion 172 may be formed so that
the linking portion 201 moved to the engagement release
position is visually recognizable.
[0118] Moreover, the linking portion 201 was made to
be formed in a substantially rectangular parallelepiped
shape, but the shape of the coupling portion 201 is not
limited to this and can be changed to any shape. Further-
more, the j oint rod 210 was made to be formed in a
cylindrical shape that extends up and down, but the
shape of the j oint rod 210 is not limited to this and can
be changed to any shape.
[0119] The switching portion 260 illustrated in FIG. 14
and FIG. 15 shows a working example of the switching
portion 160 wherein the shape of a linking portion 301
and a joint rod 310 or the like changed. The switching
portion 260 according to the working example is provided
with a cover portion 270, a frame 280, a cylinder 290, an
engaging portion 300, and a joint rod 310.
[0120] The cover portion 270 is formed in a substantial
box shape having an open front surface. Upper ends on
the left surface and the right surface of the cover portion
270 are formed so that the joint rod 310 can pass through.
[0121] The frame 280 is formed in a frame shape. A
notch portion 281 is formed on the left end and right end

on the upper surface of the frame 280 and the left end
and right end on the lower surface of the frame 280.
[0122] The cylinder 290 is formed in the same manner
as the cylinder 190 according to the present embodiment
with the exception that the cylinder body 291 is disposed
on the right side and the rod 292 is disposed on the left
side.
[0123] The engaging portion 300 is formed similarly to
the engaging portion 200 according to the present em-
bodiment with the exception that the shape of the linking
portion 301 is formed in a substantially cylindrical shape.
[0124] The joint rod 310 is formed in a substantially
inverted L shape having a first portion 311 extending up
and down and a second portion 312 extending left and
right. The first portion 311 of the left joint rod 310 is in-
serted into the linking portion 301 and the rod 292. More-
over, the first portion 311 is disposed inside the upper
and lower notch portions 281. The second portion 312
of the left joint rod 310 extends to the left from the upper
end of the first portion 311. The right joint rod 310 is
formed in left and right symmetry with the left joint rod
310. The right joint rod 310 is inserted into the cylinder
body 291. The left and right joint rods 310 are appropri-
ately colored in a color that is easy for a worker to visually
recognize. On the second portion 312 of the joint rod 310,
the portion from the tip (left and right outer ends) to the
base end (left and right inner ends) is exposed to the
exterior of the cover portion 270 when the cylinder 290
is extended. Therefore, the joint rod 310 becomes visu-
ally recognizable from behind when the cylinder 290 is
extended.
[0125] The switching portion 260 according to the
working example can move the joint rod 310 in the left
and right direction by expanding and contracting the cyl-
inder 290. Moreover, the frame 280 can restrict the move-
ment of the joint rod 310 using the notch portion 281.
[0126] By making the switching portion 260 according
to the working example cause not the linking portion 301,
but the joint rod 310 to come into contact with the frame
280 (notch portion 281), the movement of the cylinder
body 291 and the rod 292 in the left and right direction
can be restricted.
[0127] Moreover, the second portion 312 of the joint
rod 310 enters into the cover portion 270 when the cyl-
inder 290 contracts, and changes from a visually recog-
nizable state from behind to a non-visually recognizable
state. By confirming whether the joint rod 310 is visually
recognizable, a worker can easily determine whether the
lock pin 302 is positioned at the engaged position or the
engagement release position.

Claims

1. A working tool mounting mechanism;
comprising:

a cylinder that can expand and contract, being
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provided on a tip of a boom of a front loader, and
comprising a cylinder body and a rod provided
so as to be able to slide with respect to the cyl-
inder body;
an engaging portion respectively provided on
the cylinder body and the rod, being able to move
between an engaged position that can engage
with a working tool that can be attached to and
detached from the boom and an engagement
release position that cannot engage with the
working tool, according to the expansion and
contraction of the cylinder;
a cover portion for covering the cylinder from
one direction; and
a restricting portion fixed to the cover portion,
for restricting at least one of movement of the
cylinder body and the rod in the expansion and
contraction direction past a prescribed position
when the cylinder expands and contracts, and
rotation of the cylinder around the axial direction.

2. The working tool mounting mechanism according to
claim 1; wherein:
the restricting portion:
is formed in a frame shape surrounding the cylinder
from the expansion and contraction direction and a
direction perpendicular to the expansion and con-
traction direction.

3. The working tool mounting mechanism according to
claim 1 or claim 2; wherein:
the engaging portion comprises:

a linking portion respectively connected to the
cylinder body and the rod; and
an extension portion extending from the linking
portion in the expansion and contraction direc-
tion of the cylinder; and
the restricting portion:
by coming into contact with the linking portion,
restricts at least one of movement of the cylinder
body and the rod in the expansion and contrac-
tion direction, and rotation of the cylinder around
the axial direction.

4. The working tool mounting mechanism according to
claim 3, further comprising:
a fixing portion for fixing the cylinder body or the rod
and the linking portion; wherein:
the restricting portion:
by coming into contact with the fixing portion, re-
stricts at least one of the movement of the cylinder
body and the rod in the expansion and contraction
direction or the rotation of the cylinder around the
axial direction.

5. The working tool mounting mechanism according to
claim 4, wherein:

the fixing portion:

is provided to pass through the cylinder body or
the rod and the linking portion; and
the restricting portion:
restricts the rotation of the cylinder around the
axial direction by respectively coming into con-
tact with both ends of the fixing portion interpos-
ing the cylinder body or the rod and the linking
portion.

6. The working tool mounting mechanism according to
any one of claim 3 to claim 5; wherein:
the extension portion:
is disposed at a position eccentric with respect to the
axis of the cylinder.

7. The working tool mounting mechanism according to
claim 3; wherein:
the cover portion:
comprises an opening portion through which the po-
sition of the engaging portion can be visually recog-
nized from the exterior.

8. The working tool mounting mechanism according to
claim 7; wherein:
the opening portion:
is formed at a position where the linking portion
moved to the engaged position is visually recogniz-
able from the exterior and the linking portion moved
to the engagement release position is not visually
recognizable from the exterior.
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