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MACHINE

(67)  Aworkvehicle such as abackhoe havinga cabin
disposed on one side of excavator equipment and a tank
unit disposed on the other side of the excavator equip-
ment involves a problem that a component part of the
cabin needs to be removed at a time of replacement of
a cylinder fulcrum pin, etc. because a fuel tank, etc.,
which should be handled with caution, is stored on the
tank unit side. Provided is a backhoe 1 including: exca-
vator equipment 4 provided with a boom cylinder 25 hav-
ing its proximal end portion 25a coupled to a rotatable
cylinder fulcrum pin 46; a cabin 8 disposed on one side
of the excavator equipment 4; and a tank unit 9 disposed
on the other side of the excavator equipment 4, wherein
a work hole 50 is opened that extends from a right side
wall 8a of the cabin 8 on the excavator equipment 4 side
to a floor member 39, and the cylinder fulcrum pin 46 is
installable and removable through the work hole 50 by
inserting and extracting the cylinder fulcrum pin 46 from
the cabin 8 side into and out of a cylindrical body 94 to
which the proximal end portion 25a is fixed.
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Description
Technical Field

[0001] The present invention relates to a work vehicle
including: work equipment that is provided with a rotation
member whose proximal end portion is coupled to a ro-
tatable support shaft member; a cabin disposed on one
side of the work equipment; and a storage part disposed
on the other side of the work equipment, and particularly
relates to an installation and removal configuration for
the support shaft member as exemplified by a cylinder
fulcrum pin that is disposed in the same plane as a floor
member of the cabin or disposed in a position lower than
the floor member.

Background Art

[0002] A work vehicle such as a backhoe convention-
ally includes a rotating platform that is supported on
crawler-type traveling devices in such a manner that the
rotating platform is rotatable left and right; a cabin dis-
posed in one side region on the rotating platform, the
cabinincluding adriver seat, various manipulation levers,
a floor member, and the like; a storage part disposed in
the other side region, the storage part storing a fuel tank,
an oil tank, and the like; and work equipment provided
between the storage part and the cabin, the work equip-
ment including a boom, an arm, a bucket, and a cylinder
configured to extend and retract for vertical and rotational
movement of the boom, the arm, and the bucket (see
PTL 1, for example).

[0003] In the work equipment, a boom cylinder is pro-
vided so as to extend from left and right vertical plates
(hereinafter referred to as "cylinder brackets") standing
ontherotating platform to a distal end portion of the boom.
A cylindrical body to which a proximal end portion of the
boom cylinder is secured is, in general, fitted onto a pivot
(hereinafter referred to as "cylinder fulcrum pin") that is
rotatably and horizontally laid between the cylinder
brackets, so that the boom cylinder is provided on the
rotating platform in a vertically rotatable manner. Exten-
sion and retraction of a piston rod of the boom cylinder
causes vertical and rotational movement of the boom
which is rotatably coupled to the distal end of the cylinder
rod.

Citation List
Patent Literature

[0004] PTL 1:Japanese Patent Application Laid-Open
No. 2013-234470
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Summary of Invention
Technical Problem

[0005] To pull the cylinder fulcrum pin out of the cylin-
drical body for replacement of the cylinder fulcrum pin or
detachment of the work equipment, insertion or extrac-
tion of the cylinder fulcrum pin needs to be implemented
after component parts disposed on the cabin side are
removed, because a fuel tank, an oil tank, and the like,
which should be handled with caution, are stored on the
storage part side. This also raises a problem that a work-
ing time taken for the replacement work and the detach-
ment work is prolonged and a burden on an operator is
increased.

[0006] Particularly in a case where the cylinder fulcrum
pin is disposed in the same plane as the floor member
of the cabin or disposed in a position lower than the floor
member due to the necessity to dispose the boom cylin-
der below an anterior surface of the boom in order that
the distal end of the cylinder rod can be coupled to the
anterior surface of the boom; a problem arises that the
floor member which constitutes a lower part of the cabin
has also to be removed, which further prolongs the work-
ing time taken for the detachment work and the replace-
ment work, resulting in an increased burden on an oper-
ator.

Solution to Problem

[0007] Problems to be solved by the present invention
are as above, and solutions to the problems will now be
described.

[0008] In a first aspect, a work vehicle includes: work
equipment including a rotation member whose proximal
end portion is coupled to a rotatable support shaft mem-
ber; a cabin disposed on one side of the work equipment;
and a storage part disposed on the other side of the work
equipment, wherein a work hole is opened that extends
from a side wall of the cabin on the work equipment side
to a floor member, and the support shaft member is in-
stallable and removable through the work hole by insert-
ing and extracting the support shaft member from the
cabin side into and out of a cylindrical body to which the
proximal end portion is fixed.

[0009] In a second aspect, the work hole may include
a vertical opening portion and a lateral opening portion,
the vertical opening portion being formed by notching a
bottom edge portion of the side wall, the lateral opening
portion being formed by notching a side edge portion of
the floor member, the lateral opening portion communi-
cating with the vertical opening portion; and a working
space may be provided below the lateral opening portion,
the working space allowing the support shaft member to
be inserted and extracted in atilted posture from the cabin
side.

[0010] In a third aspect, an in-cabin apparatus dis-
posed close to the work hole may be provided with a
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moving mechanism configured to move the in-cabin ap-
paratus in a direction of opening the work hole.

Advantageous Effects of Invention

[0011] The present invention, which is configured as
above, exerts the following effects.

[0012] According to the first aspect, at a time of replac-
ing the support shaft member of the work equipment or
detaching the work equipment, the work hole may pro-
vide easy access to the support shaft member from the
cabin side without needing to remove either the storage
part or the cabin, and thereby installation and removal
can be implemented, thus shortening a working time tak-
en for the replacement work or the detachment work and
reducing a burden on an operator. The shortening of the
working time and the reduction in the burden on the op-
erator can more considerably obtained particularly when
compared to a case where the floor member of the cabin
also needs to be removed because the support shaft
member is disposed in the same plane as the floor mem-
ber of the cabin or disposed in a position lower than the
floor member.

[0013] According to the second aspect, even if a suf-
ficient working space cannot be ensured on the side wall
side, the working space provided below the floor member
may be used for insertion and extraction of the support
shaft member which is elongated. This may allow appli-
cations to various specifications of the work equipment.
[0014] According to the third aspect, even in a case
where the in-cabin apparatus disposed close to the work
hole makes access to the work hole difficult, the in-cabin
apparatus can be easily removed from a front of the work
hole, thus enabling further improvement in workability for
various works including the replacement work of replac-
ing the support shaft member, the detachment work of
detaching the work equipment, and the like.

Brief Description of Drawings
[0015]

[FIG. 1] A left side view showing an overall configu-
ration of a backhoe according to the present inven-
tion.

[FIG. 2] A front elevational view of the same.

[FIG. 3] A plan view of the same.

[FIG. 4] A perspective view when viewed from the
cabin side toward the tank unit side.

[FIG. 5] A perspective view showing a boom shaft
part, a cylinder shaft part, and therearound.

[FIG. 6] A perspective view of a right side wall and
therearound, in a case where a unit body of an indoor
unit of an air conditioner is in its initial position.
[FIG. 7] A perspective view of the right side wall and
therearound, in a case where the unit body of the
indoor unit of the air conditioner is rotated leftward
about a front-rear shaft center.
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[FIG. 8] A left side view of a work hole for a boom
fulcrum pin.

[FIG. 9] A partial cross-sectional rear view with the
boom fulcrum pin attached.

[FIG. 10] A partial cross-sectional side view with an
anti-rotation pin attached.

[FIG. 11] Partial cross-sectional rear views with the
boom fulcrum pin being taken out of a cylindrical
body, of which FIG. 11(a) is a partial cross-sectional
rear view of the boom fulcrum pin from which the
anti-rotation pin is extracted, and FIG. 11(b) is a par-
tial cross-sectional rear view of the boom fulcrum pin
being inserted to or extracted from a cylindrical body.
[FIG. 12] A perspective view of the right side wall
and therearound, in a case where the unit body of
the indoor unit of the air conditioner is rotated rear-
ward about a vertical shaft center.

[FIG. 13] A perspective view of a work hole for a
cylinder fulcrum pin.

[FIG. 14] A partial cross-sectional rear view with the
cylinder fulcrum pin attached.

[FIG. 15] Partial cross-sectional rear views with the
cylinder fulcrum pin being taken out of the cylindrical
body, of which FIG. 15(a) is a partial cross-sectional
rear view of the cylinder fulcrum pin from which an
anti-extraction pin is extracted, and FIG. 15(b) is a
partial cross-sectional rear view of the cylinder ful-
crum pin being inserted to or extracted from the cy-
lindrical body.

Description of Embodiments

[0016] In the following, an embodiment of the present
invention will be described in detail. A direction indicated
by an arrow F in FIG. 1 is defined as a frontward direction
of a backhoe 1 serving as a work vehicle, and a direction
indicated by an arrow Rin FIG. 2 is defined as arightward
direction of the backhoe 1. Positions, directions, and the
like, of members in the following description are based
on these frontward and right directions.

[0017] First, an overall configuration of the backhoe 1
according to the present invention will be described
based on FIG. 1 to FIG. 3.

[0018] The backhoe 1, which is a rotating-type work
vehicle, includes: a traveling unit 2 having a pair of left
and right crawler-type traveling devices 6; a machine
body 3 that is supported on a base platform 15 provided
in a center portion above the traveling unit 2 in such a
manner thatthe machine body 3 is rotatable left and right;
excavator equipment 4 that is attached to a substantially
center portion of the machine body 3 with respect to the
lateral (left-right) direction; and an earth removing device
5 that is attached to a front portion of the crawler-type
traveling devices 6.

[0019] In the machine body 3, a cabin 8 that covers a
driving operation unit 10 including a driver seat 11, var-
ious manipulation levers 12, and the like, is disposed in
one side portion, which means a left side portion in this
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example, above a rotating platform 7 that is provided on
the base platform 15 so as to be rotatable left and right,
while the excavator equipment 4 and a tank unit 9 ar-
ranged in this order from the left are disposed to the right
of the cabin 8.

[0020] An engine 13 is mounted in a region extending
from the rear side of the excavator equipment 4 to a rear
portion of the cabin 8. The rear, left, and right sides of
the engine 13 are covered by a hood 14. The tank unit 9
houses a fuel tank 9a for the engine 13 and an oil tank
9b of a hydraulic oil for the excavator equipment 4 and
the earth removing device 5.

[0021] The excavator equipment 4 includes: a first
boom 20 attached to the rotating platform 7 in a vertically
rotatable manner; a second boom 21 attached to a distal
end portion of the first boom 20 in a laterally rotatable
manner; a third boom 22 attached to the second boom
21 in a laterally rotatable manner; an arm 23 attached to
the third boom 22 in a vertically rotatable manner; and a
bucket 24 serving as a working attachment attached to
the distal end of the arm 23, the excavator equipment 4
being configured to allow the arm 23 and the bucket 24
to be laterally offset by lateral rotation of the second boom
21.

[0022] The first boom 20 is capable of vertical and ro-
tational movement by extending and retracting a boom
cylinder 25. The arm 23 is capable of vertical and rota-
tional movement by extending and retracting an arm cyl-
inder 26. The bucket 24 is capable of vertical and rota-
tional movement by extending and retracting a bucket
cylinder 27.

[0023] The second boom 21 has its lower end portion
coupled to an upper end portion of the first boom 20 in a
laterally rotatable manner. The second boom 21 has its
upper end portion coupled to a lower end portion of the
third boom 22 in a laterally rotatable manner. An offset
cylinder 28 is interposed between the first boom 20 and
the second boom 21. An offset rod 29 is provided so as
to extend between the first boom 20 and the third boom
22.

[0024] Extension and retraction of the offset cylinder
28 causes the third boom 22 to be eccentric relative to
the first boom 20, thus obtaining lateral offset thereof. In
this case, the offset is obtained while the angle formed
between the first boom 20 and the third boom 22 is un-
changed and they are kept in parallel.

[0025] The earth removing device 5 includes: a pair of
left and right blade arms 16, 16 extending in a front-rear
direction and provided between the pair of left and right
crawler-type traveling devices 6, the pair of left and right
blade arms 16, 16 having their respective proximal end
portions coupled to the base platform 15 in a vertically
rotatable manner; and a blade 17 extending in a lateral
direction and provided between distal end portions of the
respective blade arms 16, 16. Furthermore, a blade cyl-
inder 18 is interposed between the base platform 15 and
a substantially center portion of the blade 17 with respect
to the lateral direction in such a manner that the blade
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cylinder 18 is extendable and retractable so that the blade
17 is vertically swingable.

[0026] In such a configuration, the driving operation
unit 10 operates the traveling unit 2 to travel in translation
in the front-rear direction and travel in rotation in the left-
right direction, operates the excavator equipment 4 to
perform an excavating work, and operates the earth re-
moving device 5 to perform an earth removing work.
[0027] Next, an attachment configuration between the
first boom 20 and the boom cylinder 25 of the excavator
equipment4, and the like, will be schematically described
based on FIG. 4 to FIG. 7, FIG. 9, and FIG. 14.

[0028] The first boom 20 has its proximal end portion
20a coupled to a boom shaft part 30, and the boom shaft
part 30 is horizontally laid between a left covering 32a of
the tank unit 9 and a right side wall 8a of the cabin 8.
[0029] The left covering 32ais a member forming a left
side surface part of a covering body 32 that covers the
tank unit 9. A left vertical plate 33 and a right vertical plate
34, which are arranged side by side with the left covering
32a interposed therebetween, are provided on left and
right side surfaces of the left covering 32a such that their
plate surfaces are oriented in the lateral direction. The
left vertical plate 33 and the right vertical plate 34 are
arranged so as to fixedly stand on a rotating basal plate
35 which constitutes a lower part of a frame unit of the
rotating platform 7. The left vertical plate 33 and the right
vertical plate 34 are configured to rotatably and tightly
support a right end portion of the boom shaft part 30.
[0030] The right side wall 8a, which is a member con-
stituting a lower half of a right side surface of the cabin
8, includes a first covering 37 provided on the tank unit
9 side and a second covering 38 provided on the cabin
8 side, both of which are arranged so as to stand on a
plate-like floor member 39 of the driving operation unit
10. A vertical plate 36 which is a separate piece is incor-
porated in a gap between the first covering 37 and the
second covering 38, such that its plate surfaces are ori-
ented in the lateral direction. The vertical plate 36 as well
as the left vertical plate 33 and the right vertical plate 34
is arranged so as to fixedly stand on the rotating basal
plate 35. The vertical plate 36 is configured to rotatably
and tightly support a left end portion of the boom shaft
part 30.

[0031] The boom cylinder 25 has its proximal end por-
tion 25a coupled to a cylinder shaft part 31, and the cyl-
inder shaft part 31 is horizontally laid between left and
right cylinder brackets 42L, 42R.

[0032] The cylinder brackets 42L, 42R are arranged
so as to fixedly stand on an upper surface of a support
plate 41 such that its plate surfaces are oriented in the
lateral direction. The support plate 41 is arranged above
the rotating basal plate 35 and between the cabin 8 and
the tank unit 9, so as to extend obliquely upward toward
the rear from a front portion of the rotating basal plate
35. The cylinder brackets 42L, 42R are configured to ro-
tatably and tightly support left and right end portions of
the cylinder shaft part 31.
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[0033] The first covering 37 includes a sheet portion
37a and a bent edge portion 37b, the sheet portion 37a
being in the shape of a flat plate with its plate surfaces
oriented in the lateral direction, the bent edge portion 37b
being formed by bending an upper peripheral edge of the
sheet portion 37a toward the cabin 8. An outdoor air inlet
port 37a1 having a rectangular shape is opened in a front
upper portion of the sheet portion 37a.

[0034] On the tank unit 9 side of the outdoor air inlet
port 37a1, an outdoor air inlet covering 43 is arranged
so as to provide a covering, while on the cabin 8 side of
the outdoor air inlet port 37a1, a duct 44 having a thin
box-like shape is provided in a posture inclined obliquely
downward toward the rear. A lower portion of the duct 44
communicates with the outdoor air inlet port 37a1, and
an upper portion of the duct 44 has an outdoor air inlet
port44athat communicates with the inside of the cabin 8.
[0035] This allows outdoor air surrounding the exca-
vator equipment 4 to be introduced into the cabin 8
through the outdoor air inlet covering 43, the outdoor air
inlet port 37a1, the duct 44, and the outdoor air inlet port
44a.

[0036] The second covering 38, which is arranged in
a lower rear region on a left side surface of the sheet
portion 37a of the first covering 37, includes a sheet por-
tion 38a and an outer peripheral edge portion 38b, the
sheet portion 38a being laterally bent at a plurality of po-
sitions along vertically extending bending lines 103, 104,
the outer peripheral edge portion 38b covering a periph-
eral edge of the sheet portion 38a.

[0037] The outer peripheral edge portion 38b has its
right end coupled to the left side surface of the sheet
portion 37a of the first covering 37, and the sheet portion
38a is provided with a rear side plate 38a1, an inclined
side plate 38a2, and a front side plate 38a3 arranged in
this order from the rear, the rear side plate 38a1 having
its plate surfaces oriented in the lateral direction, the in-
clined side plate 38a2 extending in a posture inclined
obliquely rightward toward the front from the bending line
103 as a boundary, the front side plate 38a3 extending
frontward again from the bending line 104 as a boundary
such that plate surfaces of the front side plate 38a3 are
oriented in the lateral direction.

[0038] The sheet portion 38a of the second covering
38 has work holes 49, 50 for insertion and extraction of
a boom fulcrum pin 45 of the boom shaft part 30 and a
cylinder fulcrum pin 46 of the cylinder shaft part 31, which
will be detailed later, so that the boom fulcrum pin 45 and
the cylinder fulcrum pin 46 can be easily installed and
removed through the work holes 49, 50 from the cabin 8
side.

[0039] Inaddition,anindoorunit40 ofan airconditioner
is disposed near and to the left of the sheet portion 38a.
[0040] A unit body 40a provided in the indoor unit 40
of the air conditioner is configured to be rotated away
from the work holes 49, 50 by a moving mechanism 68.
[0041] The moving mechanism 68 will now be de-
scribed based on FIG. 4, FIG. 6, FIG. 7, FIG. 12, and
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FIG. 13.

[0042] To move the unit body 40a away from the work
holes 49, 50, firstly, in the driving operation unit 10, the
driver seat 11 is moved rearward, and then a device cov-
ering 40b is detached from the indoor unit 40 of the air
conditioner so that the unit body 40a is exposed.

[0043] A vertically elongated fixed stay 52 is provided
on and protrudes from a front side surface 40a1 of the
unit body 40a, and a box-shaped fixed frame 54 whose
front face is opened protrudes leftward from a front edge
of the sheet portion 37a of the first covering 37.

[0044] Accordingly, placing fixed holes 52a, 52a
formed at the vertical ends of the fixed stay 52 so as to
overlap threaded holes 54a, 54a formed at the vertical
ends of a left side surface of the fixed frame 54, and then
threadedly inserting bolts 53, 53 into the threaded holes
54a, 54a via the fixed holes 52a, 52a, allows the fixed
stay 52 to be fastened to the fixed frame 54, so that a
front portion of the unit body 40a is removably secured
to the sheet portion 37a of the first covering 37.

[0045] A front support frame 55 and a rear support
frame 56 are provided so as to stand on a right front
portion and a right rear portion of the floor member 39.
A top portion 55a of the front support frame 55 has its
front end fixed to a rear surface 54b of the fixed frame
54 and its right end fixed to the sheet portion 37a of the
first covering 37, while a top portion 56a of the rear sup-
port frame 56 has its right end fixed to the rear side plate
38a1 of the sheet portion 38a of the second covering 38,
so that both the front support frame 55 and the rear sup-
port frame 56 are tightly supported on the right side wall
8a.

[0046] The frontsupportframe 55 and the rear support
frame 56 have inclined sides 55b, 56b, respectively,
which are inclined obliquely downward toward the left.
Vertically in the middle of the inclined sides 55b, 56b, a
front support portion 58 and a rear support portion 59 are
provided so as to protrude obliquely upward toward the
left. On a bottom surface 40a2 of the unit body 40a, on
the other hand, a front support stay 60 and a rear support
stay 61 are provided so as to suspend at front and rear
positions in a substantially central region with respect to
the shorter side direction.

[0047] Accordingly, placing a shaft hole 60a of the front
support stay 60 so as to overlap a shaft hole 58a of the
front support portion 58, inserting a fulcrum bolt 62 there-
through, placing a shaft hole 61 a of the rear support stay
61 so as to overlap a shaft hole 59a of the rear support
portion 59, and inserting the fulcrum bolt 62 therethrough,
results in formation of a rotational support structure 47
capable of rotating the unit body 40a around a front-rear
shaft center 63 that passes through the shaft holes 58a,
60a, 59a, and 61a, as shown in FIG. 6 and FIG. 7.
[0048] Vertical hinge plates 64a, 65a are provided so
as to protrude leftward from a left side surface of the rear
side plate 38a1 of the sheet portion 38a of the second
covering 38, while vertical hinge plates 64b, 65b are pro-
vided so as to protrude rearward from a rear side surface
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40a3 of the unit body 40a. The hinge plates 64b, 65b are
removably coupled to the hinge plates 64a, 65a, respec-
tively, by a shared hinge pin 66.

[0049] Thus, with a hinge 64 made up of the hinge
plates 64a, 64b coupled to each other by the hinge pin
66 and a hinge 65 made up of the hinge plates 65a, 65b
coupled to each other by the same hinge pin 66, a rota-
tional support structure 48 capable of rotating the unit
body 40a is formed around a vertical shaft center 67 that
passes through a pin shaft center of the hinge pin 66, as
shown in FIG. 6 and FIG. 12.

[0050] To move the unit body 40a of the indoor unit 40
of the air conditioner away from the work hole 49 by the
moving mechanism 68 including the rotational support
structures 47, 48 described above, the bolts 53, 53 are
loosened and the fixed stay 52 is detached from the fixed
frame 54, to disconnect the front portion of the unit body
40a from the sheet portion 37a of the first covering 37.
[0051] In addition, the hinge pin 66 of the rotational
support structure 48 is pulled out, to decouple the hinge
plates 64a, 64b from each other and the hinge plates
65a, 65b from each other, so that a rear portion of the
unit body 40a is disconnected from the sheet portion 38a
of the second covering 38.

[0052] In this state, as shown in FIG. 7, the unit body
40a is rotated about the front-rear shaft center 63 and
thereby moved from a position 69 to a position 70, in a
direction of opening the work hole 49 which means the
leftward direction in this example, thus enabling the unit
body 40a to be largely away from the work hole 49.
[0053] To move the unit body 40a of the indoor unit 40
of the air conditioner away from the work hole 50 as well
as the work hole 49, the bolts 53, 53 are loosened and
the front portion of the unit body 40a is disconnected from
the sheet portion 37a of the first covering 37.

[0054] In addition, the fulcrum bolt 62 of the rotational
support structure 47 is loosened and extracted, to de-
couple the front support portion 58 from the front support
stay 60 and the rear support portion 59 from the rear
support stay 61, so that a lower portion of the unit body
40a is disconnected from the floor member 39 of the driv-
ing operation unit 10.

[0055] In this state, as shown in FIG. 12, the unit body
40aisrotated aboutthe vertical shaft center 67 and there-
by moved from the position 69 to the position 71, in a
direction of opening the work hole 50 which means the
rearward direction in this example, thus enabling the unit
body 40a to be largely away from the work hole 50.
[0056] Next, a structure of the boom shaft part 30 and
an installation and removal configuration for the boom
fulcrum pin 45 which is a support shaft member of the
boom shaft part 30 will be described based on FIG. 6 to
FIG. 11.

[0057] AsshowninFIG.9 andFIG. 10, the boom shaft
part 30 is configured with the boom fulcrum pin 45 pen-
etrating through a shaft center 83 of a cylindrical body
72 to which the proximal end portion 20a of the first boom
20 is fixed.
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[0058] The right end of the boom fulcrum pin 45 pen-
etrates through a right ring 73, the left vertical plate 33
with the rightring 73 secured to aleft side surface thereof,
and the right vertical plate 34, to protrude toward the tank
unit 9, while the left end of the boom fulcrum pin 45 pen-
etrates through a left ring 74 and the vertical plate 36 with
the left ring 74 secured to a right side surface thereof, to
protrude toward the cabin 8.

[0059] A first through hole 45a and a second through
hole 73a having the same inner diameter are formed in
the boom fulcrum pin 45 and the right ring 73, respec-
tively. For an excavating work, a pin body 77a of an anti-
rotation pin 77 is inserted through a through hole 76
formed by a combination of the first through hole 45a and
the second through hole 73a. As a result, the boom ful-
crum pin 45 is fixed to the right ring 73.

[0060] In this manner, the cylindrical body 72 to which
the proximal end portion 20a of the first boom 20 is fixed
is fitted onto an outer circumferential surface of the boom
fulcrum pin 45 and supported such that it is freely rotat-
able concentrically with the boom fulcrum pin 45.
[0061] The pin body 77a of the anti-rotation pin 77 has,
at its one end, a pin head portion 77b whose diameter is
larger than that of the pin body 77a. The pin head portion
77b protrudes beyond an outer circumferential surface
of the right ring 73, and an anti-dropout structure 78 is
provided near the pin head portion 77b.

[0062] The anti-dropout structure 78 includes a restric-
tion plate 79 and a fixture 80, the restriction plate 79 hav-
ing its distal end portion extending to the radially outside
of the pin head portion 77b of the anti-rotation pin 77, the
fixture 80 fixing a proximal portion of the restriction plate
79 to an outer circumference of the right ring 73.

[0063] The restriction plate 79 is stacked on an upper
end surface of a nut 80a of the fixture 80 fixed to the outer
circumferential surface of the right ring 73, the restriction
plate 79 including a bottom end portion 79a that serves
to prevent the nut 80a from rotating. A bolt 80b is thread-
edly inserted through the restriction plate 79 and the nut
80a, into the right ring 73.

[0064] Thus, evenwhen the anti-rotation pin 77 almost
drops out of the through hole 76 as a result of being ro-
tated by, for example, vibrations caused in traveling or
working, the pin head portion 77b comes into abutment
with a bottom surface of the restriction plate 79, so that
radially outward movement is restricted, which can pre-
vent the anti-rotation pin 77 from dropping out.

[0065] Inthe boom shaft part 30 having such a config-
uration, a pin operation plate 82 for use in installation and
removal of the boom fulcrum pin 45 is fitted onto and
fixed to the end of the boom fulcrum pin 45 protruding
toward the cabin 8, as shown in FIG. 8 to FIG. 10.
[0066] In a side view, the pin operation plate 82 has,
in a substantially central portion thereof, afitting hole 82b
for a small-diameter left end portion 45b of the boom
fulcrum pin 45 to be inserted and fitted therein so that
the pin operation plate 82 is coupled and fixed to the
boom fulcrum pin 45, and also has engagement holes
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82a, 82a on opposite sides of the fitting hole 82b with
respect to the radial direction. A pin operation jig (not
shown) is engaged with the engagement holes 82a, 82a,
to allow the boom fulcrum pin 45 to be pushed or pulled
along the shaft center 83, or to be rotated about the shaft
center 83.

[0067] On an outer peripheral edge 82c¢ of the pin op-
eration plate 82, a single arc-shaped outer edge 82cm
and a first straight outer edge 82c2 to a seventh straight
outer edge 82c8 which are a plurality of straight line por-
tions are formed in this order counterclockwise in a left
side view.

[0068] In the sheet portion 38a of the second covering
38, the work hole 49 is opened in the rear side plate 38a1
of the sheet portion 38a. In a left side view, the work hole
49 is formed so as to enclose the pin operation plate 82.
On an inner peripheral edge 49a of the work hole 49, a
first straight inner edge 49a1 to an eighth straight inner
edge 49a8 which are a plurality of straight line portions
are formed in this order counterclockwise in a left side
view.

[0069] The secondthrough hole 73ais preliminarily set
in a predetermined rotation position (hereinafter referred
to as "reference rotation position") 84 where dropout of
the anti-rotation pin 77 due to gravity does not occur.
[0070] Moreover, setting is made such that, until the
first through hole 45a reaches the reference rotation po-
sition 84, rotation of the boom fulcrum pin 45 makes the
first through hole 45a and the second through hole 73a
combined to allow the anti-rotation pin 77 to be inserted
therethrough, and also makes a parallel state between
the second straight outer edge 82c3 and the fourth
straightinner edge 49a4 opposed to each other, between
the third straight outer edge 82c4 and the fifth straight
inner edge 49a5 opposed to each other, and between
the fourth straight outer edge 82¢5 and the sixth straight
inner edge 49a6 opposed to each other.

[0071] Thus, the boom fulcrum pin 45 is automatically
set in the reference rotation position 84 by rotating the
boom fulcrum pin 45 from the cabin 8 side through the
work hole 49 while visually checking the pin operation
plate 82 which locates on the near side until forming a
parallel edge pair 86 of the second straight outer edge
82c3 and the fourth straight inner edge 49a4, a parallel
edge pair 87 of the third straight outer edge 82c4 and the
fifth straight inner edge 49a5, and a parallel edge pair 88
of the fourth straight outer edge 82c5 and the sixth
straightinner edge 49a6. Although this example provides
a visual check structure 85 including three parallel edge
pairs 86, 87, and 88, the number of parallel edge pairs
is not limited because it is possible to define the rotation
position of the pin operation plate 82 as long as at least
two parallel edge pairs are provided.

[0072] On the left side surface of the rear side plate
38a1, a rim member 121 for sealing purpose is provided
along the inner peripheral edge 49a of the work hole 49.
[0073] The parallel edge pairs 86, 87, and 88 have ad-
justment gaps 89, 90, and 91, respectively, formed be-
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tween the outer peripheral edge 82c of the pin operation
plate 82 and the inner peripheral edge 49a of the work
hole 49.

[0074] Accordingly, even in a case where the pin op-
eration plate 82 is rotated to form the parallel edge pairs
86, 87, and 88 but the boom fulcrum pin 45 cannot be
set in the reference rotation position 84 because of an
insufficient machining accuracy, an insufficient assem-
bling accuracy, or the like; it is possible to combine the
first through hole 45a and the second through hole 73a
so as to allow the anti-rotation pin 77 to be inserted there-
through, by making fine adjustment of the rotation posi-
tion by additionally rotating the pin operation plate 82 in
the front-rear direction to a degree corresponding to the
adjustment gaps 89, 90, and 91 while visually checking
the pin operation plate 82 from the cabin 8 side through
the work hole 49.

[0075] Inthe above-described configuration, to detach
the boom shaft part 30 pivotally supporting the proximal
portion of the first boom 20, which is horizontally laid be-
tween the left covering 32a of the tank unit 9 and the right
side wall 8a of the cabin 8 provided on the rotating plat-
form 7, the boom fulcrum pin 45 is pulled out of the cy-
lindrical body 72 of the boom shaft part 30, thus enabling
detachment of the boom shaft part 30 horizontally laid
between the left covering 32a and the right side wall 8a,
that is, the proximal portion of the first boom 20. At this
time, before the boom fulcrum pin 45 is pulled out, the
following pre-operation is performed.

[0076] Referring to FIG. 6 and FIG. 7, the driver seat
11 is moved rearward, and then the device covering 40b
is detached from the indoor unit 40 of the air conditioner
so that the unit body 40a is exposed, as mentioned
above. After the bolts 53, 53 of the fixed stay 52 of the
unit body 40a are loosened and detached, the unit body
40a is rotated leftward about the front-rear shaft center
63 and thereby moved from the position 69 to the position
70 through the rotational support structure 47 of the mov-
ing mechanism 68, so that the unitbody 40a is away from
the work hole 49.

[0077] In other words, to facilitate an operation of hor-
izontally pulling the boom fulcrum pin 45 out to the left,
the left side of the work hole 49 is opened so as to ensure
a space wider than the entire length of the boom fulcrum
pin 45, to thereby prevent the unit body 40a from ob-
structing the pull-out of the boom fulcrum pin 45.
[0078] Thereafter, as shown in FIG. 8, FIG. 10, and
FIG. 11, the bolt 80b of the fixture 80 is loosened, and
the restriction plate 79 is detached to ensure a space in
the radially outside of the pin head portion 77b of the anti-
rotation pin 77. Then, the pin head portion 77b is gripped,
and the anti-rotation pin 77 is extracted from the through
hole 76.

[0079] While the pin operation jig is engaged with the
engagement holes 82a, 82a of the pin operation plate
82, the pin operation plate 82 is drawn out through the
work hole 49 in a direction indicated by an arrow 81, so
that the boom fulcrum pin 45 can be pulled out of the
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cylindrical body 72 of the boom shaft part 30 toward the
cabin 8.

[0080] On the other hand, to assemble the boom ful-
crum pin 45 by inserting it into the cylindrical body 72 of
the boom shaft part 30, in the same manner as when
taking it out of the cylindrical body 72, the unit body 40a
is firstly moved away from the work hole 49 by means of
the rotational support structure 47. Thus, the unit body
40ais kept from obstructing an insertion work of inserting
the boom fulcrum pin 45 into the cylindrical body 72.
[0081] Then, while the pin operation jig is engaged with
the engagement holes 82a, 82a of the pin operation plate
82, the pin operation plate 82 is pushed and moved in a
direction indicated by an arrow 92 through the work hole
49, to insert the boom fulcrum pin 45 into the cylindrical
body 72 until a right side surface 82d of the pin operation
plate 82 comes close to an adjustment ring 93 secured
to aleft side surface 36a of the vertical plate 36, as shown
in FIG. 8, FIG. 10, and FIG. 11.

[0082] Then, while the pin operation plate 82 which
locates on the near side is being visually checked from
the cabin 8 side through the work hole 49, the boom ful-
crum pin 45 is rotated about the shaft center 83 by using
the pin operation jig until the parallel edge pairs 86, 87,
and 88 are formed, thereby setting the first through hole
45a in the reference rotation position 84. As a result, the
first through hole 45a and the second through hole 73a
are combined to form the through hole 76, and inserting
the anti-rotation pin 77 into the through hole 76 provides
prevention of rotation of the boom fulcrum pin 45.
[0083] Next, a structure of the cylinder shaft part 31
and an installation and removal configuration for the cyl-
inder fulcrum pin 46 which is a support shaft member of
the cylinder shaft part 31 will be described based on FIG.
5, FIG. 6, and FIG. 12 to FIG. 15.

[0084] As shown in FIG. 5 and FIG. 14, the cylinder
shaft part 31 is configured with the cylinder fulcrum pin
46 penetrating through a shaft center 95 of a cylindrical
body 94 to which the proximal end portion 25a of the
boom cylinder 25 is fixed.

[0085] The right end of the cylinder fulcrum pin 46 pen-
etrates through the right cylinder bracket 42R, to protrude
toward the tank unit 9. Onto this protruding end is fitted
a right ring 96 for preventing the cylinder fulcrum pin 46
from being extracted leftward.

[0086] A first through hole 46a and a second through
hole 96a having the same inner diameter are formed in
the radial direction in the cylinder fulcrum pin 46 and the
right ring 96, respectively. For an excavating work, a pin
body 99a of an anti-extraction pin 99 is inserted through
a through hole 98 formed by a combination of the first
through hole 46a and the second through hole 96a.
[0087] The left end of the cylinder fulcrum pin 46 pen-
etrates through the left cylinder bracket 42L, to protrude
toward the cabin 8. Onto this protruding end is fitted and
fixed a pin operation plate 97 for preventing the cylinder
fulcrum pin 46 from being extracted rightward and also
for installation and removal of the cylinder fulcrum pin 46.
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[0088] The pin operation plate 97 has an engagement
hole 97a. A pin operation jig (not shown) is engaged with
the engagement hole 97a, to allow the cylinder fulcrum
pin 46 to be pushed or pulled along the shaft center 95.
[0089] The anti-extraction pin 99 is provided with an
anti-dropout structure 100. The anti-dropout structure
100 includes a restriction plate 101 and a fixture 102, the
restriction plate 101 having its distal end portion extend-
ing to the radially outside of a pin head portion 99b of the
anti-extraction pin 99, the fixture 102 fixing a proximal
portion of the restriction plate 101 to an outer circumfer-
ence of the right ring 96.

[0090] Therestriction plate 101 is stacked on an upper
end surface of a nut 102a of the fixture 102 fixed to the
outer circumferential surface of the right ring 96, the re-
striction plate 101 including a bottom end portion 101a
that serves to prevent the nut 102a from rotating. A bolt
102b is threadedly inserted through the restriction plate
101 and the nut 102a, into the right ring 96.

[0091] Thus, even when the anti-extraction pin 99 al-
most drops out of the through hole 98 as a result of being
rotated by, for example, vibrations caused in traveling or
working, the pin head portion 99b comes into abutment
with a bottom surface of the restriction plate 101, so that
radially outward movement is restricted, which can pre-
vent the anti-extraction pin 99 from dropping out.
[0092] Inthe sheet portion 38a of the second covering
38, the work hole 50 is opened so as to extend from the
front side plate 38a3 to the floor member 39, as shown
in FIG. 13 and FIG. 14. The work hole 50 is made up of
a vertical opening portion 50a and a lateral opening por-
tion 50b, the vertical opening portion 50a being formed
by notching the front side plate 38a3 upward from its
bottom edge portion 38a4, the lateral opening portion
50b being formed by notching the floor member 39 left-
ward from its side edge portion 39a, the lateral opening
portion 50b communicating with the vertical opening por-
tion 50a.

[0093] Below the lateral opening portion 50b, aworking
space 108 is provided to allow the cylinder fulcrum pin
46 to be inserted and extracted from the cabin 8 side.
[0094] Foran excavating work, the work hole 50 is cov-
ered with a closure covering 105 having an L-like shape
inafrontelevational view, with an upper half of the closure
covering 105 fastened to the front side plate 38a3 via
front and rear upper bolts 106, 106 and with a lower half
of the closure covering 105 fastened to the floor member
39 via front and rear lower bolts 107, 107.

[0095] AsshowninFIG.5,FIG.13,andFIG. 14, afront
half of the sheet portion 37a of the first covering 37 has
its bottom edge portion 37a2 inclined obliquely downward
toward the front, and an under space 114 below the bot-
tom edge portion 37a2 is closed by an attachment mem-
ber 115 that is fixed to a right side surface 36b of the
vertical plate 36.

[0096] Theattachmentmember115includes asupport
plate portion 115a and an attachment plate portion 115b,
the support plate portion 115a having tis front portion



15 EP 3 272 949 A1 16

fixed to the right side surface 36b of the vertical plate 36,
the attachment plate portion 115b being removably fas-
tened to a bottom edge of the support plate portion 115a
with a bolt 116. An angle sensor 109 is inserted and fitted
in an attachment hole 115b1 of the attachment plate por-
tion 115b.

[0097] The angle sensor 109 is removably secured to
the attachment plate portion 115b with a plurality of bolts
110. A detector (not shown) of the angle sensor 109 is
connected, by a link arm 111, to a sensor stay 112 that
protrudes leftward from the proximal end portion 25a of
the boom cylinder 25.

[0098] Accordingly, as the boom cylinder 25 is tilted
during an excavating work, the sensor stay 112 moves
frontward or rearward, to actuate the detector of the angle
sensor 109 via the link arm 111, so thatan angular signal
from the angle sensor 109 is outputted from a lead wire
113.

[0099] To take the cylinder fulcrum pin 46 out of the
cylindrical body 94 in the above-described configuration,
firstly, the driver seat 11 is moved rearward, and then the
device covering 40b is detached from the indoor unit 40
of the air conditioner so that the unit body 40a is exposed
in the above-mentioned manner, as shown in FIG. 6 and
FIG. 12.

[0100] After the bolts 53, 53 of the fixed stay 52 of the
unit body 40a are loosened and detached, the unit body
40a is rotated rearward about the vertical shaft center 67
and thereby moved from the position 69 to the position
71 through the rotational support structure 48 of the mov-
ing mechanism 68, so that the unit body 40a is away from
the work hole 50.

[0101] Thereafter, as shown in FIG. 5 and FIG. 13 to
FIG. 15, the bolts 106, 107 are loosened and then the
closure covering 105 is detached from the front side plate
38a3 and the floor member 39, while the bolts 116 are
loosened and then the attachment plate portion 115b
having the angle sensor 109 attached thereto is detached
from the support plate portion 115a.

[0102] Moreover, the bolt 102b of the fixture 102 is
loosened, and the restriction plate 101 is detached to
ensure a space in the radially outside of the pin head
portion 99b of the anti-extraction pin 99. Then, the pin
head portion 99b is gripped, and the anti-extraction pin
99 is extracted from the through hole 98.

[0103] While the pin operation jig is engaged with the
engagement holes 97a, 97a of the pin operation plate
97, the pin operation plate 97 is drawn out from the under
space 114 through the working space 108 and the work
hole 50, the drawing-out being implemented initially in a
horizontal direction along an arrow 117 and then oblique-
ly upward in a tilted posture toward the left along an arrow
118, thereby enabling the cylinder fulcrum pin 46 to be
pulled out of the cylindrical body 94 toward the cabin 8.
[0104] Onthe other hand, to assemble the cylinder ful-
crum pin 46 by inserting it into the cylindrical body 94, in
the same manner as when taking it out of the cylindrical
body 94, the unit body 40a is firstly moved away from the
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work hole 50 by means of the rotational support structure
48.

[0105] Then, as shown in FIG. 13 to FIG. 15, the clo-
sure covering 105 is detached from the front side plate
38a3 and the floor member 39, while the attachment plate
portion 115b having the angle sensor 109 attached there-
to is detached from the support plate portion 115a.
[0106] Then,while the pin operation jig is engaged with
the engagement holes 97a, 97a of the pin operation plate
97, the pin operation plate 97 is pushed and moved in a
tilted posture obliquely downward toward the right in a
direction indicated by an arrow 119 through the work hole
50, and then pushed and moved in a horizontal posture
in a direction indicated by an arrow 120. At this time, the
cylinder fulcrum pin 46 is inserted into the cylindrical body
94 until a right side surface 97b of the pin operation plate
97 comes into abutment with the left cylinder bracket42L.
[0107] Then, the anti-extraction pin 99 is inserted
through the through hole 98 formed by a combination of
the first through hole 46a and the second through hole
96a, so that the cylinder fulcrum pin 46 is fixed to the
right ring 96, thereby enabling the boom cylinder 25 to
rotate frontward or rearward about the cylinder fulcrum
pin 46.

[0108] Inabackhoe 1 serving as a work vehicle includ-
ing: excavator equipment 4 serving as work equipment
including a boom cylinder 25 serving as a rotation mem-
ber whose proximal end portion 25a is coupled to a cyl-
inder fulcrum pin 46 serving as a rotatable support shaft
member; a cabin 8 disposed on one side of the excavator
equipment 4; and a tank unit 9 serving as a storage part
disposed on the other side of the excavator equipment
4, wherein a work hole 50 is opened that extends from a
right side wall 8a serving as a side wall of the cabin 8 on
the excavator equipment 4 side to a floor member 39,
and the cylinder fulcrum pin 46 is installable and remov-
able through the work hole 50 by inserting and extracting
the cylinder fulcrum pin 46 from the cabin 8 side into and
out of a cylindrical body 94 to which the proximal end
portion 25a is fixed. Accordingly, at a time of replacing
the cylinder fulcrum pin 46 of the excavator equipment 4
or detaching the excavator equipment 4, the work hole
50 provides easy access to the cylinder fulcrum pin 46
from the cabin 8 side without needing to remove either
the tank unit 9 or the cabin 8, and thereby installation and
removal can be implemented, thus shortening a working
time taken for the replacement work or the detachment
work and reducing a burden on an operator.

[0109] The shortening of the working time and the re-
duction in the burden on the operator can more consid-
erably be obtained particularly when compared to a case
where the floor member 39 of the cabin 8 also needs to
be removed because the cylinder fulcrum pin 46 is dis-
posed in the same plane as the floor member 39 of the
cabin 8 or disposed in a position lower than the floor
member 39, as illustrated in this example in which the
cylinder fulcrum pin 46 is disposed in the same plane as
the floor member 39.
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[0110] Furthermore, the work hole 50 is made up of a
vertical opening portion 50a and a lateral opening portion
50b, the vertical opening portion 50a being formed by
notching a bottom edge portion 38a4 of the right side wall
8a serving as the side wall, the lateral opening portion
50b being formed by notching a side edge portion 39a
of the floor member 39, the lateral opening portion 50b
communicating with the vertical opening portion 50a, and
aworking space 108 is provided below the lateral opening
portion 50b, the working space 108 allowing the support
shaft member to be inserted and extracted in a tilted pos-
ture from the cabin side. Accordingly, even if a sufficient
working space cannot be ensured on the right side wall
8a side, the working space 108 provided below the floor
member 39 can be used for insertion and extraction of
the cylinder fulcrum pin 46 which is an elongated support
shaft member. This allows applications to various spec-
ifications of the excavator equipment 4 which is the work
equipment.

[0111] In addition, the indoor unit 40 of the air condi-
tioner serving as an in-cabin apparatus disposed close
to the work hole 50 is provided with a moving mechanism
68 configured to move the indoor unit 40 of the air con-
ditioner in a direction of opening the work hole 50. Ac-
cordingly, even in a case where the indoor unit 40 of the
air conditioner disposed close to the work hole 50 makes
access to the work hole 50 difficult, the indoor unit 40 of
the air conditioner can be easily removed from a front of
the work hole 50, thus enabling further improvement in
workability for various works including the replacement
work of replacing the cylinder fulcrum pin 46 serving as
the support shaft member, the detachment work of de-
taching the excavator equipment 4 serving as the work
equipment, and the like.

Industrial Applicability

[0112] The presentinvention is applicable to all of work
vehicles including: work equipment including a rotation
member whose proximal end portion is coupled to a ro-
tatable support shaft member; a cabin disposed on one
side of the work equipment; and a storage part disposed
on the other side of the work equipment.

Reference Signs List

[0113]

1 backhoe (work vehicle)

4 excavator equipment (work equipment)

8 cabin

8a right side wall (side wall on work equipment side)
9 tank unit (storage part)

25 boom cylinder (rotation member)

25a proximal end portion

38a4  bottom edge portion

39 floor member
39a side edge portion
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10

40 indoor unit of air conditioner (in-cabin appara-
tus)

46 cylinder fulcrum pin (support shaft member)

50 work hole

50a vertical opening portion

50b lateral opening portion
68 moving mechanism
94 cylindrical body

108 working space

Claims

1. An installation and removal structure for a support
shaft member of a work vehicle, the work vehicle
comprising: work equipment including a rotation
member whose proximal end portion is coupled to a
rotatable support shaft member; a cabin disposed
on one side of the work equipment; and a storage
part disposed on the other side of the work equip-
ment, wherein
a work hole is opened that extends from a side wall
of the cabin on the work equipment side to a floor
member, and
the support shaft member is installable and remov-
able through the work hole by inserting and extract-
ing the support shaft member from the cabin side
into and out of a cylindrical body to which the prox-
imal end portion is fixed.

2. Theinstallation and removal structure for the support
shaft member of the work vehicle according to claim
1, wherein
the work hole is made up of a vertical opening portion
and a lateral opening portion, the vertical opening
portion being formed by notching a bottom edge por-
tion of the side wall, the lateral opening portion being
formed by notching a side edge portion of the floor
member, the lateral opening portion communicating
with the vertical opening portion, and
a working space is provided below the lateral open-
ing portion, the working space allowing the support
shaft member to be inserted and extracted in a tilted
posture from the cabin side.

3. Theinstallation and removal structure for the support
shaft member of the work vehicle according to claim
1 or 2, wherein
an in-cabin apparatus disposed close to the work
hole is provided with a moving mechanism config-
ured to move the in-cabin apparatus in a direction of
opening the work hole.
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