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Description
Technical Field

[0001] The present invention relates mainly to a work
vehicle including a lock mechanism for locking a traveling
manipulation lever.

Background Art

[0002] There has beenknown awork vehicle including:
a traveling manipulation lever that is to be tilted to give
an instruction on traveling of the work vehicle; and a lock
mechanism configured to restrict the tilting of the
traveling manipulation lever to lock the traveling manip-
ulation lever. Patent Literatures 1 and 2 (hereinafter, re-
ferred to as PTLs 1 and 2, respectively) disclose this type
of work vehicle.

[0003] PTL 1 discloses a traveling work machine in-
cluding two traveling manipulation levers and fixing
mechanisms. The two traveling manipulation levers are
disposed in a standing manner in a portion of a machine
base which portion is in front of a driver’s seat. The two
traveling manipulation levers have bases provided with
actuating members configured to turn together with the
traveling manipulation levers, respectively. The actuating
members have respective latched pins. The fixing mech-
anisms include respective fixing pieces that are movable
linearly. Each of the fixing pieces has an engagement
recess. By causing the fixing piece to move linearly to
have its engagement recess engage with the latched pin,
the traveling manipulation lever is locked.

[0004] PTL 2 discloses a small hydraulic excavator in-
cluding two traveling manipulation levers and a traveling
lock device. The two traveling manipulation levers are
turnable about turning axes that are two tubes disposed
below a floor, on which a driver’s seat is mounted. The
tubes (i.e., portions close to the bases of the traveling
manipulation levers) have protruding parts that protrude
from the tubes, respectively. The traveling lock device
includes a lock plate and a hydraulic cylinder. The lock
plate is disposed perpendicularly to the floor. The lock
plate has a plurality of grooves. The hydraulic cylinder
causes linear movement of the lock plate. As a result of
the linear movement of the lock plate, the protruding parts
ofthe tubes are inserted into the grooves of the lock plate,
whereby the traveling manipulation levers are locked.

Citation List

Patent Literature

[0005]
PTL 1: Japanese Patent Application Laid-Open No.
H8(1996)-284212

PTL 2: Japanese Patent Application Laid-Open No.
2016-141934
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Summary of Invention
Technical Problem

[0006] According to PTLs 1 and 2, the traveling ma-
nipulation lever is locked by restricting movement of an
additional member disposed at a location close to the
base of the traveling manipulation lever. In order to
achieve this, the fixing mechanism or the traveling lock
device needs to be disposed at a location close to the
base of the traveling manipulation lever. This impairs the
flexibility in designing.

[0007] PTLs 1and2 also disclose that the fixing mech-
anism/the traveling lock device can be disposed in a
space-saving manner. However, although PTLs 1 and 2
disclose the configuration in which the fixing piece/the
lock plate moves linearly, PTLs 1 and 2 fail to disclose
any space-saving configuration other than this.

[0008] Some aspects of the present invention were
made in view of the circumstances described above. A
main object of some aspects of the present invention is
to provide, to a work vehicle, alock mechanismforlocking
a traveling manipulation lever, the lock mechanism hav-
ing excellent flexibility in designing and being allowed to
be mounted in a space-saving manner.

Solution to Problem and Advantageous Effects of Inven-
tion

[0009] The problem to be solved by the present inven-
tion has been described above. Next, the following will
describe solutions to this problem and effects achieved
by the solutions.

[0010] According to the present invention, a hydraulic
excavator having the following features is provided. That
is, the hydraulic excavator includes a traveling body, two
traveling manipulation levers, and a lock mechanism.
The traveling manipulation levers are configured to be
tilted in a front-rear direction to give an instruction on
traveling of the traveling body. The lock mechanism is
capable of restricting the tilting of the two traveling ma-
nipulation levers in the front-rear direction. The lock
mechanism includes a driving unit, a transmission unit,
and alock plate. The driving unit is configured to generate
drive power. The transmission unitis configured to trans-
mit the drive power generated by the driving unit. The
lock plate is a plate-shaped member. The lock plate has
a thickness direction being in parallel with longitudinal
directions of the traveling manipulation levers positioned
at a neutral position. The lock plate has a first recess and
a second recess. The drive power transmitted via the
transmission unit causes the lock plate to turn about a
turning axis being in parallel with the longitudinal direc-
tions of the traveling manipulation levers being at the
neutral position to change a position of the lock plate
between a lock position, where the two traveling manip-
ulation levers are respectively accommodated in the first
recess and the second recess to restrict the tilting of the
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traveling manipulation levers in the front-rear direction,
and a release position, where the two traveling manipu-
lation levers are outside the first recess and the second
recess.

[0011] This configuration restricts movement of the
traveling manipulation levers themselves, rather than
movement of an additional member attached to the base
of the traveling manipulation lever. This expands the
range in which the lock mechanism can be attached,
thereby making it possible to enhance the flexibility in
designing. In addition, this configuration does not need
the additional member attached to the traveling manip-
ulation lever, and therefore can be simplified. Further-
more, since the lock plate has the thickness direction
being in parallel with the longitudinal directions of the
traveling manipulation levers being at the neutral position
and the lock plate is configured to turn around the turning
axis extending in the longitudinal direction, the lock plate
can turn with a small turning trajectory. Therefore, the
lock mechanism can be accommodated in a small space.
[0012] The hydraulic excavator described above pref-
erably includes the following features. Thatis, the driving
unit includes a movable part, which is configured to per-
form a linear motion to generate the drive power. The
transmission unit converts the linear motion of the mov-
able partinto a turning motion around a turning axis being
in parallel with the longitudinal directions of the traveling
manipulation levers being at the neutral position to cause
the lock plate to turn. The direction in which the movable
part performs the linear motion is in parallel with the lon-
gitudinal directions of the traveling manipulation levers
being at the neutral position.

[0013] Thus,thedirection ofthe movable part performs
the linear motion is in parallel with both of the longitudinal
directions of the traveling manipulation levers being at
the neutral position and the direction of the turning axis
of the lock plate, and therefore it is possible to simplify
the configuration of the transmission unitand to downsize
the transmission unit.

[0014] The hydraulic excavator described above pref-
erably includes the following features. That is, the hy-
draulic excavator includes work manipulation levers and
console boxes. The work manipulation levers are respec-
tively disposed on the left and right sides of the driver's
seat, and the work manipulation levers are usable for
manipulation of atleastawork device. The console boxes
are respectively provided with the work manipulation le-
vers, and the console boxes are turnable together with
the work manipulation levers around a turning axis ex-
tending in a left-right direction. At a timing when the work
manipulation levers and the console boxes start turning
rearward from the normal posture, where work with the
work device is to be performed, the lock mechanism
starts restricting the tilting of the two traveling manipula-
tion levers.

[0015] With this configuration, it is possible to lock the
traveling manipulation levers at the timing when the work
manipulation levers and the console boxes start turning
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rearward (i.e., at an early timing). In addition, in view of
the fact that the configuration in which the work manip-
ulation levers and the console boxes turn together is often
applied to small revolving work vehicles, the effect of the
present invention of making it possible for the lock mech-
anism to be accommodated in a small space is more
effective.

[0016] The hydraulic excavator described above pref-
erably includes the following features. That is, the hy-
draulic excavator includes a driver’s seat and a floor. On
the driver’s seat, the operator can sit. On the floor, the
operator sitting on the driver’s seat can place his/her feet.
The hydraulic excavator includes a steering box. The
steering box is disposed so as to protrude upward from
a portion of the floor which portion is in front of the driver’s
seat, and the steering box internally includes a direction
selector valve unit made of a plurality of direction selector
valves capable of changing a feeding direction of oper-
ating oil from one to another. The two traveling manipu-
lation levers are disposed in the steering box. The steer-
ing box internally includes the lock mechanism.

[0017] Inview ofthefactthatthe spaceinside the steer-
ing box tends to be limited due to the direction selector
valve unit disposed inside the steering box, the effect of
the present invention of making it possible for the lock
mechanism to be accommodated in a small space is
more effective. Also in view of the fact that the configu-
ration in which the steering box is disposed in front of the
driver’s seat is often applied to small work vehicles, the
effect of the present invention is more effective.

Brief Description of Drawings
[0018]

[FIG. 1] A perspective view illustrating an overall
structure of a revolving work vehicle according to
one embodiment of the present invention.

[FIG. 2] A side view of the revolving work vehicle.
[FIG. 3] A perspective view illustrating a configura-
tion of a lock mechanism.

[FIG. 4] Aside view illustrating how positions of mem-
bers/parts are changed while the lock mechanism is
unlocking traveling manipulation levers.

[FIG. 5] A plan view illustrating how the positions of
the members/parts are changed while the lock mech-
anism is unlocking the traveling manipulation levers.

Description of Embodiments

[0019] The following will describe embodiments of the
present invention with reference to the drawings. FIG. 1
is a perspective view illustrating an overall structure of a
revolving work vehicle 1 according to one embodiment
of the present invention. FIG. 2 is a side view illustrating
the revolving work vehicle 1.

[0020] The revolving work vehicle (work vehicle) 1 of
the present embodiment illustrated in FIGs. 1 and 2 in-
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cludes a lower traveling body (traveling body) 11 and an
upper revolving body 12.

[0021] The lower traveling body 11 includes left and
right paired crawler traveling devices 21 and hydraulic
motors (not illustrated) configured to drive the crawler
traveling devices 21. By individually driving the left and
right crawler traveling devices 21 in various directions at
various speeds, it is possible to drive the lower traveling
body 11 so that the lower traveling body 11 travels in
various ways, e.g., travel straight forward or backward
or make a turn.

[0022] The upper revolving body 12 includes a revolv-
ing frame 31, an engine hood 32, an engine 33, a hy-
draulic pump unit 34, a work device 13, and a steering
unit 35.

[0023] The revolving frame 31 is disposed above the
lower traveling body 11. The revolving frame 31 is sup-
ported by the lower traveling body 11 such that the re-
volving frame 31 is turnable about an axis perpendicular
to a horizontal plane. By a revolving motor (not illustrat-
ed), the revolving frame 31 can be driven to turn relative
to the lower traveling body 11. The engine hood 32 is
disposedin arear portion ofthe revolving frame 31. Inside
the engine hood 32, the engine 33 is disposed. The en-
gine 33 is a diesel engine, for example. The hydraulic
pump unit 34 is driven by the engine 33 to generate hy-
draulic force that the revolving work vehicle 1 requires to
travel and to perform work.

[0024] The workdevice 13 includes a boom41,an arm
42, a bucket 43, and a blade (earth removing blade) 44.
The boom 41, the arm 42, the bucket 43, and the blade
44 are respectively coupled to hydraulic cylinders. By
extending and retracting these hydraulic cylinders with
the hydraulic force generated by the hydraulic pump unit
34, it is possible to cause the boom 41 and the arm 42
to turn to change their positions, to cause the bucket 43
to perform work such as excavation work, and/or to cause
the blade 44 to turn up and down.

[0025] The steering unit 35 includes various manipu-
lation members disposed in a space around a driver's
seat 39, on which an operator can sit. The manipulation
members are mainly disposed in the steering box 50 and
console boxes 60. The expressions "front", "rear", "left",
and "right" in the following description respectively mean
the front, rear, left, and right for the operator sitting on
the driver's seat 39 in a state where both of the lower
traveling body 11 and the upper revolving body 12 face
the front.

[0026] The steering box 50 is disposed in front of the
driver’s seat 39 such that the steering box 50 extends
upward from a floor 25, on which the operator sitting on
the driver’s seat 39 can place his/her feet. The steering
box 50 is provided with traveling manipulation levers 36
used to give an instruction on traveling of the revolving
work vehicle 1 and a blade manipulation lever 37 used
to give an instruction on lifting/lowering of the blade 44,
for example.

[0027] The traveling manipulation levers 36 are dis-
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posed so as to extend upward (specifically, obliquely
rearward and upward) from the steering box 50. The
traveling manipulation levers 36 are provided in a pair on
the left and right sides. By manipulating the traveling ma-
nipulation lever 36 on the left side, it is possible to give
an instruction to the crawler traveling device 21 on the
left side. Meanwhile, by manipulating the traveling ma-
nipulation lever 36 on the right side, it is possible to give
an instruction to the crawler traveling device 21 on the
right side. By tilting the traveling manipulation levers 36
forward, it is possible to cause the crawler traveling de-
vices 21 to travel forward. By tilting the traveling manip-
ulation levers 36 rearward, it is possible to cause the
crawler traveling devices 21 to travel backward. By po-
sitioning the traveling manipulation levers 36 at a neutral
position, itis possible to stop the crawler traveling devices
21.

[0028] As illustrated in FIG. 2, the steering box 50 in-
ternally includes a direction selector valve unit 38. The
direction selector valve unit 38 includes a plurality of di-
rection selector valves for driving or stopping the hydrau-
lic actuators of the revolving work vehicle 1 and the like.
The direction selector valves include respective spools.
Manipulation of the manipulation members causes dis-
placement of the spools to drive the crawler traveling
devices 21, the revolving motor, the work device 13, and
the like.

[0029] The left and right paired console boxes 60 are
disposed to sandwich the driver's seat 39. The driver’'s
seat 39 and the console boxes 60 are disposed on an
upper surface of the engine hood 32 of the upper revolv-
ing body 12. The structures of the left and right console
boxes 60 are symmetric to each other, and thus are sub-
stantially identical to each other. The left and right con-
sole boxes 60 are each provided with awork manipulation
lever 61 and a lock lever 62.

[0030] The console boxes 60 are supported turnably
around a turning axis extending in a left-right direction,
relative to brackets (not illustrated) fixed on the upper
surface of the engine hood 32. Since the work manipu-
lation levers 61 and the lock levers 62 are attached to
the console boxes 60, the work manipulation levers 61
and the lock levers 62 turn together with the console box-
es 60. Thus, as illustrated in FIG. 2, the postures of the
console boxes 60 can be changed between a normal
posture, which is indicated by the solid lines, and a re-
tracted posture, which is indicated by the two-dot chain
lines.

[0031] The operator on the revolving work vehicle 1
manipulates the work manipulation levers 61 after setting
the console boxes 60 in the normal posture. Meanwhile,
when the operator is to get on or off the revolving work
vehicle 1, the operator sets the console box(es) 60 in the
retracted posture so that the operator’s body is not inter-
fered with by the console box(es) 60.

[0032] While the console boxes 60 are in the normal
posture, the work manipulation levers 61 extend upward
(specifically, obliquely forward and upward) from upper
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portions of the console boxes 60. The work manipulation
levers 61 are levers used to give an instruction on revolv-
ing of the upper revolving body 12 and instructions on
driving of the boom 41, the arm 42, and the bucket 43.
[0033] While the console boxes 60 are in the retracted
posture, the lock lever 62 extends obliquely forward and
upward from front portions of the console boxes 60. Both
in a case where the console boxes 60 are in the normal
posture and in a case where the console boxes 60 are
in the retracted posture, turning of the console boxes 60
is restricted by a restriction mechanism (not illustrated).
By turning the lock levers 62, it is possible to release the
restriction by the restriction mechanism, thereby permit-
ting turning of the console boxes 60.

[0034] The console boxes 60 are each provided with
a contact sensor and a contact member (each not illus-
trated). While the console boxes 60 are in the normal
posture, the contact members are in contact with the con-
tact sensors. At a timing when the console boxes 60 start
turning rearward from the normal posture, the contact
members are separated from the contact sensors. When
the contact members are not in contact with the contact
sensors, a solenoid valve (not illustrated) and/or the like
is closed. Consequently, operating oil supply according
to manipulation of the work manipulation levers 61 is in-
terrupted, and accordingly manipulation of the work ma-
nipulation levers 61 is disabled. Furthermore, a lock
mechanism 70 (described later) is actuated to lock the
traveling manipulation levers 36.

[0035] Next, withreference toFIGs. 3 to 5, the following
will describe the lock mechanism 70 configured to lock
the work manipulation levers 61. FIG. 3 is a perspective
view illustrating a configuration of the lock mechanism
70. FIGs. 4 and 5 are a side view and a plan view illus-
trating how the positions of the members/parts are
changed while the lock mechanism 70 is unlocking the
traveling manipulation levers 36. In the following descrip-
tion, expressions about directions, such as "parallel" and
"vertical", mean not only states strictly and literally de-
fined by the expressions but also states that vary from
the literally defined states by several degrees (e.g., "sub-
stantially parallel" and "substantially vertical").

[0036] Asillustratedin FIG. 3, the steering box 50 has,
in its upper rear portion, an inclined surface 52. The in-
clined surface 52 is a surface inclined so that it becomes
higher as it gets closer to the front. The inclined surface
52 includes, e.g., a notification lamp for notifying an ab-
normality and/or the like of a battery and a counter indi-
cating cumulative work time. The inclined surface 52 also
includes, in its center in the left-right direction, two lever
insertion holes 53 arranged side by side in the left-right
direction. The two traveling manipulation levers 36 are
inserted into the two lever insertion holes 53, respective-
ly. Namely, the traveling manipulation levers 36 are dis-
posed to penetrate through the exterior member (hous-
ing) of the steering box 50.

[0037] The steering box 50 internally includes a rotat-
ing shaft 91 and a plurality of rotating tubes 92. The ro-
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tating shaft 91 is a thin elongated cylindrical member,
and is arranged such that its axial direction (longitudinal
direction) is in parallel with the left-right direction. Each
of the rotating tubes 92 is a tubular member attached to
the rotating shaft 91 such that the rotating tube 92 is
rotatable relative to the rotating shaft 91. The rotating
tubes 92 are arranged side by side along the axial direc-
tion of the rotating shaft 91. The two traveling manipula-
tionlevers 36 are welded to their respective rotating tubes
92. With this configuration, when one of the traveling ma-
nipulation levers 36 is manipulated, a corresponding one
of the rotating tubes 92 solely rotates. To the rotating
tubes 92, a power transmission member (not illustrated)
is attached. The power transmission member is config-
ured to transmit power generated by rotation of the ro-
tating tube 92 to the direction selector valve unit 38, there-
by causing displacement of the above-described spools.
[0038] As illustrated in, e.g., FIG. 3, portions of the
traveling manipulation levers 36 which portions are inside
the steering box 50 are curved. However, major portions
of the traveling manipulation levers 36 (which portions
are outside the steering box 50) are linear. Thus, the
expression "longitudinal direction(s) of the traveling ma-
nipulation lever(s) 36" or the like refers to a longitudinal
direction(s) of the major portion(s) of the traveling ma-
nipulation lever(s) 36 (which portion(s) is/are outside the
steering box 50). In the following description, a "lever
longitudinal direction" refers to a longitudinal direction(s)
of the traveling manipulation lever(s) 36 being at aneutral
position (i.e., a longitudinal direction(s) of the traveling
manipulation lever(s) 36 giving an instruction for the
crawler traveling device(s) 21 to stop). As is clear from
the above description, the lever longitudinal direction is
slant relative to a top-bottom direction. However, a side
close to an upper side in the lever longitudinal direction
may be referred to as "upper side/upward in the lever
longitudinal direction", occasionally.

[0039] The lock mechanism 70 is configured to lock
the traveling manipulation levers 36 (i.e., to inhibit ma-
nipulation of the traveling manipulation levers 36) by re-
stricting tilting of the traveling manipulation levers 36 in
a front-rear direction. As illustrated in FIG. 3, the lock
mechanism 70 includes a hydraulic cylinder (driving unit)
71, a transmission unit 72, and a lock plate 78. The
parts/members constituting the lock mechanism 70 are
supported by a stay 80. The stay 80 includes a cylinder
support 81 for supporting the hydraulic cylinder 71, a
frame attachment part 82 that is to be attached to aframe
included in the steering box 50, and a rotation shaft sup-
port83 for supporting afirst rotation shaft 75 and a second
rotation shaft 79 (described later).

[0040] The hydraulic cylinder 71 is a driving unit con-
figured to generate drive power with operating oil sup-
plied thereto through a hydraulic hose 93 and a first end
of the hydraulic cylinder 71. The hydraulic cylinder 71 is
a thin elongated cylinder, and includes a main body 71a
and a movable part 71b. The main body 71a and the
movable part 71b are arranged such that their longitudi-
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nal directions are in parallel with the lever longitudinal
direction. The movable part 71b is provided to a second
end (an upper end in the lever longitudinal direction) of
the main body 71a. The movable part 71b is linearly mov-
able relative to the main body 71ain the lever longitudinal
direction.

[0041] The hydraulic cylinder 71 is provided with a
spring (biasing member), which is not illustrated. In a
state where operating oil is not supplied to the hydraulic
cylinder 71, the main body 71a is positioned downward
in the lever longitudinal direction by the biasing force of
the spring. When operating oil is supplied to the hydraulic
cylinder 71, the movable part 71b is pushed by a force
greater than the biasing force of the spring, so that the
movable part 71b moves upward in the lever longitudinal
direction. While the contact members are in contact with
the contact sensors in the console boxes 60, operating
oil is supplied to the hydraulic cylinder 71. Meanwhile,
when the contact members are separated from the con-
tact sensors in the console boxes 60 (namely, at a timing
when the console boxes 60 start turning rearward from
the normal posture), the supply of the operating oil is
stopped.

[0042] The transmission unit 72 transmits the drive
power generated by the hydraulic cylinder 71 (i.e., the
linear motionin the lever longitudinal direction of the mov-
able part 71b), thereby causing the lock plate 78 to turn
around a turning axis extending in the lever longitudinal
direction. As illustrated in FIG. 3, the transmission unit
72 includes a link arm 73, a link plate 74, the first rotation
shaft 75, a ball joint 76, and a turning plate 77.

[0043] The link arm 73 is fixed to the movable part 71b
such that the link arm 73 is movable together with the
movable part 71b. The link arm 73 is arranged such that
its longitudinal direction is in parallel with the lever lon-
gitudinal direction. The link arm 73 has a firstend (a lower
end in the lever longitudinal direction) fixed to the mov-
able part 71b. The link arm 73 has a second end (an
upper end in the lever longitudinal direction) turnably at-
tached to the link plate 74.

[0044] The link plate 74 is arranged such that its thick-
ness direction is in parallel with the left-right direction.
Thelink plate 74 is supported by the rotation shaft support
83 such that the link plate 74 is turnable around a turning
axis that is the first rotation shaft 75 (around a turning
axis extending in the left-right direction). The link plate
74 has a front end (a first end) to which the link arm 73
is turnably attached in the above-described manner, and
the link plate 74 has a rear end (a second end) to which
the ball joint 76 is turnably attached.

[0045] With the configuration described above, when
operating oil is supplied to the hydraulic cylinder 71 and
accordingly the movable part 71b moves upward linearly
in the lever longitudinal direction, the link plate 74 turns,
as illustrated in FIG. 4. Consequently, the ball joint 76,
which is attached to the link plate 74, moves linearly sub-
stantially forward.

[0046] Asdescribed above, the ball joint 76 is attached
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to the rear end (the first end) of the link plate 74 such that
the ball joint 76 is turnable around a turning axis extend-
ing in the left-right direction. The ball joint 76 is attached
to a front end (a first end) of the turning plate 77 such
that the ball joint 76 is turnable around a turning axis
extendingin the lever longitudinal direction. With this con-
figuration, the ball joint 76 allows drive power to be trans-
mitted between two members (the link plate 74 and the
turning plate 77) whose turning axes extend in different
directions.

[0047] The turning plate 77 is arranged such that its
thickness direction is in parallel with the lever longitudinal
direction. The turning plate 77 is supported by the rotation
shaft support 83 such that the turning plate 77 is turnable
around a turning axis that is the second rotation shaft 79
(i.e., around a turning axis extending in the lever longi-
tudinal direction). To the turning plate 77, the lock plate
78 is fixed. Thus, the turning plate 77 and the lock plate
78 turn together.

[0048] Since each of the turning plate 77 and the lock
plate 78 is configured such that its thickness direction
and its turning axis are in parallel with each other, each
of the turning plate 77 and the lock plate 78 turns in a
single plane, and thus turns with a small turning trajec-
tory. In addition, since the turning axis of the lock plate
78 is in parallel with the lever longitudinal direction, the
lock plate 78 comes closer to the traveling manipulation
levers 36 by substantially the shortest distance. Also be-
cause of this, the lock plate 78 can turn with a small turn-
ing trajectory. Consequently, the lock mechanism 70 can
be accommodated in a space-saving manner. In addition,
thanks to the configuration in which the direction selector
valve unit 38 is disposed in the steering box 50 and op-
erating oil is supplied from the direction selector valve
unit 38 to the hydraulic cylinder 71, the hydraulic hose
93 can be made shorter.

[0049] The lock plate 78 has a first arm 78a and a sec-
ond arm 78b, each of which extends to be away from the
second rotation shaft 79. A space between the first arm
78a and the second arm 78b is expressed as a gap 78c.
In the present embodiment, the lock plate 78 includes a
connecting part 78d via which the first arm 78a and the
second arm 78b are connected with each other. Alterna-
tively, the first arm 78a and the second arm 78b may be
independent members separated from each other.
[0050] The traveling manipulation lever 36 on the left
side is positioned in the gap 78c between the first arm
78a and the second arm 78b. The traveling manipulation
lever 36 on the right side is positioned on the right of the
second arm 78b. The first arm 78a has a first recess 78e
in its right side (a side close to the second arm 78b, a
side close to the gap 78c, an inner portion of the lock
plate 78, a side close to the traveling manipulation lever
36 on the left side). The second arm 78b has a second
recess 78f in its right side (a side away from the first arm
78a, a side away from the gap 78c, an outer portion of
the lock plate 78, a side close to the traveling manipula-
tion lever 36 on the right side).
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[0051] Asillustratedin FIG.5, the balljoint 76 can move
linearly to make the rear end of the ball joint 76, the turning
plate 77, and the lock plate 78 turn together around the
turning axis extending in the lever longitudinal direction.
This can cause the lock plate 78 to turn to move between
a lock position and a release position. When the lock
plate 78 turns clockwise in a top view, the lock plate 78
is shifted from the lock position to the release position.
[0052] Specifically, in a state where operating oil is not
supplied to the hydraulic cylinder 71, the lock plate 78 is
at the lock position. While the lock plate 78 is at the lock
position, the traveling manipulation levers 36 are respec-
tively accommodated in the first recess 78e and the sec-
ond recess 78b to restrict tilting of the traveling manipu-
lation levers 36 in the front-rear direction. Thus, it is pos-
sible to lock the traveling manipulation levers 36 while
the operator is getting in or off the work vehicle, for ex-
ample.

[0053] Meanwhile,in a state where operating oil is sup-
plied to the hydraulic cylinder 71, the lock plate 78 is at
the release position. While the lock plate 78 is at the
release position, the traveling manipulation levers 36 are
outside the first recess 78e and the second recess 78b.
In the gap 78c, the traveling manipulation lever 36 on the
left side can be tilted in the front-rear direction. Thus, the
gap 78c is set to have a length in the front-rear direction
that does not allow the traveling manipulation lever 36 to
come into contact with the lock plate 78 even when the
traveling manipulation lever 36 is tilted to the foremost
position. Since the traveling manipulation lever 36 on the
right side does not overlap the lock plate 78 in the left-
right direction, the traveling manipulation lever 36 on the
right side can be tilted in the front-rear direction.

[0054] As described above, the revolving work vehicle
1 of the present embodiment includes the lower traveling
body 11, the two traveling manipulation levers 36, and
the lock mechanism 70. By tilting the traveling manipu-
lation levers 36 in the front-rear direction, it is possible
to give an instruction on traveling of the lower traveling
body 11. The lock mechanism 70 is capable of restricting
tilting of the two traveling manipulation levers 36 in the
front-rear direction. The lock mechanism 70 includes the
hydraulic cylinder 71, the transmission unit 72, and the
lock plate 78. The hydraulic cylinder 71 is configured to
generate drive power. The transmission unit 72 is con-
figured to transmit the drive power generated by the hy-
draulic cylinder 71. The lock plate 78 is a plate-shaped
member. The lock plate 78 has a thickness direction be-
ing in parallel with the longitudinal directions of the
traveling manipulation levers 36 positioned at the neutral
position. The lock plate 78 has the first recess 78e and
the second recess 78f. The drive power transmitted via
the transmission unit 72 causes the lock plate 78 to turn
around a turning axis being in parallel with the longitudinal
directions of the traveling manipulation levers 36 being
at the neutral position to change the position of the lock
plate 78 between the lock position, where the two
traveling manipulation levers 36 are respectively accom-
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modated in the first recess 78e and the second recess
78f to restrict the tilting of the traveling manipulation le-
vers 36 in the front-rear direction, and the release posi-
tion, where the two traveling manipulation levers 36 are
outside the first recess 78e and the second recess 78f.
[0055] This configuration restricts movement of the
traveling manipulation levers 36 themselves, rather than
tilting of an additional member attached to the bases of
the traveling manipulation levers 36. This expands the
range in which the lock mechanism 70 can be attached,
thereby making it possible to enhance the flexibility in
designing. In addition, this configuration does not need
the additional member attached to the traveling manip-
ulation levers 36, and therefore can be simplified. Fur-
thermore, since the lock plate 78 has the thickness di-
rection being in parallel with the longitudinal directions
ofthe traveling manipulation levers 36 being at the neutral
position and the lock plate 78 is configured to turn around
the turning axis extending in the longitudinal direction,
the lock plate 78 can turn with a small turning trajectory.
Therefore, the lock mechanism 70 can be accommodat-
ed in a small space.

[0056] In the revolving work vehicle 1 of the present
embodiment, the hydraulic cylinder 71 includes the mov-
able part 71b, which is configured to perform a linear
motion to generate drive power. The transmission unit
72 converts the linear motion of the movable part 71b
into a turning motion around the turning axis being in
parallel with the longitudinal directions of the traveling
manipulation levers 36 being at the neutral position to
cause the lock plate 78 to turn. The direction in which the
movable part 71b performs the linear motion is in parallel
with the longitudinal directions of the traveling manipu-
lation levers 36 being at the neutral position.

[0057] With this configuration, since the direction in
which the movable part 71b performs the linear motion
is in parallel with both of the longitudinal directions of the
traveling manipulation levers 36 being at the neutral po-
sition and the direction of the turning axis of the lock plate
78, itis possible to simplify the configuration of the trans-
mission unit 72 and to downsize the transmission unit 72.
[0058] The revolving work vehicle 1 of the present em-
bodiment includes the work manipulation levers 61 and
the console boxes 60. The work manipulation levers 61
are respectively disposed on the left and right sides of
the driver’s seat 39, and are usable for manipulation of
at least the work device 13. The console boxes 60 are
respectively provided with the work manipulation levers
61. The console boxes 60 are turnable together with the
work manipulation levers 61 around the turning axis ex-
tending in the left-right direction. At a timing when the
work manipulation levers 61 and the console boxes 60
start turning rearward from the normal posture, where
work with the work device 13 is to be performed, the lock
mechanism 70 starts restricting the tilting of the two
traveling manipulation levers 36.

[0059] With this configuration, itis possible to lock the
traveling manipulation levers 36 at the timing when the



13 EP 3 686 355 B1 14

work manipulation levers 61 and the console boxes 60
startturning rearward (i.e., atan early timing). In addition,
in view of the fact that the configuration in which the work
manipulation levers 61 and the console boxes 60 are
caused to turn rearward together is often applied to small
revolving work vehicles 1, such as those described in the
present embodiment, the effect of the present invention
of making it possible for the lock mechanism 70 to be
accommodated in a small space is more effective.
[0060] The revolving work vehicle 1 of the present em-
bodimenthas the following features. Thatis, the revolving
work vehicle 1 includes the driver’s seat 39 and the floor.
On the driver’s seat 39, the operator can sit. On the floor,
the operator sitting on the driver’s seat 39 can place
his/her feet. The revolving work vehicle 1 includes the
steering box 50. The steering box 50 is disposed so as
to protrude upward from a portion of the floor which por-
tion is in front of the driver's seat 39. The steering box
50 internally includes the direction selector valve unit 38
made of the plurality of direction selector valves capable
of changing the feeding direction of operating oil from
one to another. The two traveling manipulation levers 36
are disposed in the steering box 50. The lock mechanism
70 is disposed inside the steering box 50.

[0061] Inviewofthe factthatthe space inside the steer-
ing box 50 tends to be limited due to the direction selector
valve unit 38 disposed inside the steering box 50, the
effect of the present invention of making it possible for
the lock mechanism 70 to be accommodated in a small
space is more effective. Also in view of the fact that the
configuration in which the steering box 50 is disposed in
front of the driver’s seat 39 is often applied to small re-
volving work vehicles 1, such as those described in the
present embodiment, the effect of the present invention
is more effective.

[0062] The preferred embodiments of the present in-
vention have been described above. However, the con-
figurations described above can be modified as below,
for example.

[0063] The direction in which the lock plate 78 turns to
unlock the traveling manipulation levers 36 may alterna-
tively be reverse to that of the above-described embod-
iment (i.e., a counterclockwise direction in a top view).
The direction of the power generated by the hydraulic
cylinder 71 may not be in parallel with the lever longitu-
dinal direction, and may alternatively be perpendicular
to the lever longitudinal direction, for example.

[0064] In the configuration according to the above-de-
scribed embodiment, the console boxes 60 are caused
to turn rearward together with the work manipulation le-
vers 61 to disable operation of the work manipulation
levers 61 for giving an instruction to the work device 13
and/or the like. This configuration may be replaced by a
configuration including an additional lever used to inhibit
the work manipulation levers 61 from giving an instruction
to the work device and/or the like (i.e., a configuration
not allowing the console boxes 60 to turn when the op-
erator gets in or off the work vehicle).
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[0065] In the embodiment described above, the hy-
draulic cylinder 71 is employed as the driving unit of the
lock mechanism. Instead of this, a driving unit configured
in a different manner may be employed. Alternatively, for
example, the driving unit may be a cylinder configured
to generate drive power upon receipt of fluid (e.g., air)
that is not operating oil. Further alternatively, the driving
unit may be a driving unit (e.g., a solenoid) configured to
generate drive power depending on the presence or ab-
sence of an electric signal or an electric current.

[0066] The explanation of the embodiment described
above has dealt with the example in which the present
invention is applied to the revolving work vehicle (hydrau-
lic excavator).

[0067] According to examples not within the scope of
the presently claimed invention, features of the present
invention may be applied to other work vehicles (e.g.,
construction machines for civil engineering work, con-
struction work, and the like) as long as they include two
traveling manipulation levers used to give an instruction
on traveling, for example.

Reference Signs List
[0068]

1 revolving work vehicle (work vehicle)
11 lower traveling body (traveling body)
12 upper revolving body

36  traveling manipulation lever

50 steering box

60  console box

70  lock mechanism

71 hydraulic cylinder (driving unit)

72 transmission unit

78 lock plate

Claims
1. A hydraulic excavator comprising:

a traveling body (11);

two traveling manipulation levers (36) config-
ured to be tilted in a front-rear direction to give
an instruction on traveling of the traveling body
(11); and

alock mechanism (70) capable of restricting the
tilting of the two traveling manipulation levers
(36) in the front-rear direction, wherein

the lock mechanism (70) includes

a driving unit (71) configured to generate
drive power,

atransmission unit (72) configured to trans-
mit the drive power generated by the driving
unit (71), and

alock plate (78) being a plate-shaped mem-
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ber, the lock plate (78) having a thickness
direction being in parallel with longitudinal
directions of the two traveling manipulation
levers (36) positioned at a neutral position,
the lock plate (78) having afirstrecess (78e)
and a second recess (78f), and

the drive power transmitted via the transmission
unit (72) causes the lock plate (78) to turn about
a turning axis being in parallel with the longitu-
dinal directions of the two traveling manipulation
levers (36) being at the neutral position to
change a position of the lock plate(78) between
a lock position, where the two traveling manip-
ulation levers (36) are respectively accommo-
dated in the first recess (78e) and the second
recess (78f) to restrict the tilting of the two
traveling manipulation levers (36) in the front-
rear direction, and a release position, where the
two traveling manipulation levers (36) are out-
side the firstrecess (78e) and the second recess
(78f).

2. Thehydraulic excavatoraccordingto claim 1, where-

the driving unit (71) includes a movable part
(71b), which is configured to perform a linear
motion to generate the drive power,

the transmission unit (72) converts the linear
motion of the movable part (71b) into a turning
motion around a turning axis being in parallel
with the longitudinal directions of the two
traveling manipulation levers (36) being at the
neutral position to cause the lock plate (78) to
turn, and

a direction in which the movable part (71b) per-
forms the linear motion is in parallel with the lon-
gitudinal directions of the two traveling manipu-
lation levers (36) being at the neutral position.

3. The hydraulic excavator according to claim 1 or 2,
further comprising:

work manipulation levers (61) respectively dis-
posed on left and right sides of a driver’s seat
(39) on which an operator sits, the work manip-
ulation levers (36) being usable for manipulation
of at least a work device; and

console boxes (60) respectively provided with
the work manipulation levers (61), the console
boxes (60) being turnable together with the work
manipulation levers (61) around a turning axis
extending in a left-right direction, wherein

at a timing when the work manipulation levers
(61) and the console boxes (60) start turning
rearward from the normal posture, where work
with the work device is to be performed, the lock
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mechanism starts restricting the tilting of the two
traveling manipulation levers (36).

4. The hydraulic excavator according to claim 1, further
comprising:

a driver’s seat (39) on which an operator sits;
a floor on which the operator sitting on the driv-
er’'s seat places operator’s feet; and

a steering box (50) disposed so as to protrude
upward from a portion of the floor which portion
is in front of the driver’s seat (39), the steering
box(50) internally including a direction selector
valve unit (38) made of a plurality of direction
selector valves capable of changing a feeding
direction of operating oil from one to another,
wherein

the two traveling manipulation levers (36) are
disposed in the steering box (50), and

the steering box (50) internally includes the lock
mechanism (70).

Patentanspriiche

Hydraulischer Bagger, der Folgendes umfasst:

einen Fahrkorper (11);

zwei Fahrmanipulationshebel (36), die dazu
ausgelegt sind, in eine Vorn-Hinten-Richtung
geneigt zu werden, um eine Anweisung zum
Fahren des Fahrkérpers (11) zu erteilen; und
einen Verriegelungsmechanismus (70), der in
der Lage ist, das Neigen der zwei Fahrmanipu-
lationshebel (36) in der Vorn-Hinten-Richtung
einzuschranken, wobei
derVerriegelungsmechanismus (70) Folgendes
beinhaltet

eine Antriebseinheit (71), die dazu ausgelegtist,
eine Antriebskraft zu erzeugen,

eine Ubertragungseinheit (72), die dazu ausge-
legtist, die von der Antriebseinheit (71) erzeugte
Antriebskraft zu tbertragen, und

eine Verriegelungsplatte (78), bei der es sich
um ein plattenférmiges Element handelt, wobei
die Verriegelungsplatte (78) eine Dickenrich-
tung aufweist, die parallel zu Langsrichtungen
der zwei in einer neutralen Position positionier-
ten Fahrmanipulationshebel (36) verlauft, wobei
die Verriegelungsplatte (78) eine erste Ausneh-
mung (78e) und eine zweite Ausnehmung (78f)
aufweist, und

die via die Ubertragungseinheit (72) (ibertrage-
ne Antriebskraft bewirkt, dass sich die Verriege-
lungsplatte (78) um eine Drehachse dreht, die
parallel zu den Langsrichtungen der zwei in der
neutralen Position befindlichen Fahrmanipulati-
onshebel (36) verlauft, um eine Position der Ver-
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riegelungsplatte (78) zwischen einer Verriege-
lungsposition, in der die zwei Fahrmanipulati-
onshebel (36) jeweilsin der ersten Ausnehmung
(78e) und der zweiten Ausnehmung (78f) auf-
genommen sind, um das Neigen der zwei Fahr-
manipulationshebel (36) in der Vorn-Hinten-
Richtung einzuschranken, und einer Freigabe-
position, in der sich die zwei Fahrmanipulations-
hebel (36) auRerhalb der ersten Ausnehmung
(78e) und der zweiten Ausnehmung (78f) befin-
den, zu andern.

2. Hydraulischer Bagger nach Anspruch 1, wobei

die Antriebseinheit (71) ein bewegliches Teil
(71b) beinhaltet, das dazu ausgelegt ist, eine
Linearbewegung durchzufiihren, um die An-
triebskraft zu erzeugen,

die Ubertragungseinheit (72) die Linearbewe-
gung des bewegbaren Teils (71b) in eine Dreh-
bewegung um eine Drehachse umwandelt, die
zu den Langsrichtungen der zwei Fahrmanipu-
lationshebel (36), die sich in der neutralen Po-
sition befinden, parallel verlauft, um zu bewir-
ken, dass sich die Verriegelungsplatte (78)
dreht, und

eine Richtung, in die das bewegbare Teil (71b)
die Linearbewegung durchfiihrt, zu den Langs-
richtungen der zwei Fahrmanipulationshebel
(36), die sich in der neutralen Position befinden,
parallel verlauft.

3. Hydraulischer Bagger nach Anspruch 1 oder 2, der
ferner Folgendes umfasst:

Arbeitsmanipulationshebel (61), die jeweils auf
einer linken und einer rechten Seite eines Fah-
rersitzes (39) angeordnet sind, auf dem ein Be-
diener setzt, wobei die Arbeitsmanipulationshe-
bel (36) zur Manipulation mindestens von einer
Arbeitsvorrichtung verwendbar sind; und
Konsolenkasten (60), die jeweils mit den Ar-
beitsmanipulationshebeln (61) versehen sind,
wobei die Konsolenkasten (60) zusammen mit
den Arbeitsmanipulationshebeln (61) um eine
Drehachse drehbar sind, die sich in eine Links-
rechtsrichtung erstreckt, wobei

zu einer Zeit, zu der sich die Arbeitsmanipulati-
onshebel (61) und die Konsolenkasten (60) aus
der normalen Stellung, in der Arbeit mit der Ar-
beitsvorrichtung durchzufiihren ist, nach hinten
zu drehen beginnen, der Verriegelungsmecha-
nismus beginnt, das Neigen der zwei Fahrma-
nipulationshebel (36) einzuschranken.

4. Hydraulischer Bagger nach Anspruch 1, der ferner
Folgendes umfasst:
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einen Fahrersitz (39), aufdem ein Bediener sitzt;
einen Boden, auf dem der Bediener, der aufdem
Fahrersitz sitzt, FiRe des Bedieners platziert;
und

ein Lenkgetriebe (50), das derartangeordnetist,
dass es von einem Abschnitt des Bodens nach
oben vorsteht, wobei sich der Abschnitt vor dem
Fahrersitz (39) befindet, wobei das Lenkgetrie-
be (50) intern eine Richtungsauswahlventilein-
heit (38) beinhaltet, die aus einer Vielzahl von
Richtungsauswabhlventilen besteht, die in der
Lage sind, eine Zufiihrungsrichtung von Be-
triebsol von einer in eine andere zu andern, wo-
bei

die zwei Fahrmanipulationshebel (36) im Lenk-
getriebe (50) angeordnet sind, und

das Lenkgetriebe (50) intern den Verriegelungs-
mechanismus (70) beinhaltet.

Revendications

Pelle hydraulique comprenant :

un corps mobile (11) ;

deux leviers de manipulation de déplacement
(36) configurés pour étre inclinés dans une di-
rection avant-arriere pour donner une instruc-
tion de déplacer le corps mobile (11) ; et

un mécanisme de verrouillage (70) pouvant li-
miter I'inclinaison des deux leviers de manipu-
lation de déplacement (36) dans la direction
avant-arriére, dans laquelle :

le mécanisme de verrouillage (70) comprend :

une unité d’entrainement (71) configurée
pour générer la puissance d’entrainement,
une unité de transmission (72) configurée
pour transmettre la puissance d’entraine-
ment générée par l'unité d’entrainement
(71), et

une plaque de verrouillage (78) qui est un
élément en forme de plaque, la plaque de
verrouillage (78) ayant une direction
d’épaisseur qui est parallele aux directions
longitudinales des deux leviers de manipu-
lation de déplacement (36) positionnés
dans une position neutre, la plaque de ver-
rouillage (78) ayant un premier évidement
(78e) et un second évidement (78f), et

la puissance d’entrainement transmise via
I'unité de transmission (72) provoque la ro-
tation de la plaque de verrouillage (78)
autour d’'un axe de rotation qui est paralléle
aux directions longitudinales des deux le-
viers de manipulation de déplacement (36)
qui sont dans la position neutre pour modi-
fierune position de la plaque de verrouillage
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(78) entre une position de verrouillage dans 4. Pelle hydraulique selon la revendication 1, compre-

nant en outre :

laquelle les deux leviers de manipulation de
déplacement (36) sont respectivement lo-
gés dans le premier évidement (78e) et le
second évidement (78f) pour limiter l'incli-
naison des deux leviers de manipulation
(36) dans la direction avant-arriére, et une
position de libération dans laquelle les deux
leviers de manipulation de déplacement
(36) sont a I'extérieur du premier évidement
(78e) et du second évidement (78f).

2. Pelle hydraulique selon la revendication 1, dans
laquelle :

l'unité d’entrainement (71) comprend une partie
mobile (71b) qui est configurée pour réaliser un
mouvement linéaire afin de générer la puissan-
ce d’entrainement,

l'unité de transmission (72) transforme le mou-
vement linéaire de la partie mobile (71b) en
mouvement de rotation autour d’'un axe de ro-
tation qui est paralléle aux directions longitudi-
nales des deux leviers de manipulation de dé-
placement (36) qui sont dans la position neutre
pour provoquer la rotation de la plaque de ver-
rouillage (78), et

une direction dans laquelle la partie mobile (7 1b)
réalise le mouvement linéaire est paralléle aux
directions longitudinales des deux leviers de
manipulation de déplacement (36) qui sontdans
la position neutre.

3. Pelle hydraulique selon larevendication 1 ou 2, com-
prenant en outre :

des leviers de manipulation de travail (61) res-
pectivement disposés sur les cétés gauche et
droit d’'un siége (39) de conducteur sur lequel
est assis 'opérateur, les leviers de manipulation
de travail (36) pouvant étre utilisés pour la ma-
nipulation d’au moins un dispositif de travail ; et
des boites de console (60) respectivement pré-
vues avec les leviers de manipulation de travail
(61), les boites de console (60) pouvant tourner
conjointement avec les leviers de manipulation
detravail (61) autour d’'un axe de rotation s’éten-
dant dans une direction gauche-droite, dans
laquelle :

a un moment ou les leviers de manipulation de
travail (61) et les boites de console (60) com-
mencent a tourner vers l'arriére par rapport a la
posture normale, dans laquelle le travail avec le
dispositif de travail doit étre réalisé, le mécanis-
me de verrouillage commence a limiter I'inclinai-
son des deux leviers de manipulation de dépla-
cement (36).
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un siége (39) de conducteur sur lequel est assis
un opérateur ;

un plancher sur lequel I'opérateur assis sur le
siége de conducteur met ses pieds; et

un boitier de direction (50) disposé afin de faire
saillie vers le haut a partir d’'une partie du plan-
cher, laquelle partie est en face du siege (39)
de conducteur, le boitier de direction (50) com-
prenant, intérieurement, une unité de valve de
sélecteurde direction (38) réalisée avec une plu-
ralité de valves de sélecteur de direction pou-
vant changer une direction d’alimentation d’hui-
le de fonctionnement entre elles, dans laquelle :

les deux leviers de manipulation de dépla-
cement (36) sont disposés dans le boitier
de direction (50), et

le boitier de direction (50) comprend inté-
rieurement le mécanisme de verrouillage
(70).
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