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Description

TECHNICAL FIELD

[0001] The present invention relates to a travel damper
control device mounted on a wheel loader.

BACKGROUND ART

[0002] In general, wheel loaders are not provided with
a suspension system for absorbing vibration of a vehicle
body in order to efficiently utilize driving force for works
such as digging. Therefore, chances are that a load such
as earth and sand, loaded on a work implement (e.g., a
bucket) attached to the tips of a pair of booms, drops due
to vibration of the vehicle body during travelling.
[0003] In view of the above, methods of providing a
travel damper formed by boom cylinders and an accu-
mulator communicated with the boom cylinders have
been proposed (see Patent Literature 1 and Patent Lit-
erature 2). In the method described in Patent Literature
1, the accumulator is configured to be coupled to the
boom cylinders when the vehicle speed of a wheel loader
is greater than or equal to a predetermined value. In the
method described in Patent Literature 2, a control of ac-
cumulating pressure in the accumulator is executed de-
pending on at least either of the vehicle speed of the
wheel loader and a position of a front/rear travel lever.

CITATION LIST

PATENT LITERATURE

[0004]

Patent Literature 1: Japan Laid-open Patent Appli-
cation Publication No. JP-A-H05-209422, family
member of US 5 147 172 which forms the basis for
the preamble of the claim 1.
Patent Literature 2: Japan Laid-open Patent Appli-
cation Publication No. 2007-186942

SUMMARY

TECHNICAL PROBLEM

[0005] However, the methods described in Patent Lit-
erature 1 and Patent Literature 2 do not take so-called
"a rap-out" into consideration, and therefore, have a
drawback as described below. It should be noted that "a
rap-out" is an action of dropping earth, sand and etc.
adhered to a work implement by hitting a cross tube cou-
pling a pair of booms in a vehicle width direction with a
bell crank pivotably attached to the cross tube.
[0006] When a rap-out is executed, an acute peak
pressure is generated in the boom cylinder by the shock.
Therefore, a drawback is produced that the peak pres-
sure is transmitted to the accumulator from the boom

cylinder if the accumulator is coupled to the boom cylinder
in executing a rap-out and thereby durability of the accu-
mulator is degraded.
[0007] The present invention has been produced in
view of the aforementioned situation, and it is an object
of the present invention to provide a travel damper control
device and a travel damper control method whereby deg-
radation in durability of an accumulator can be inhibited.

SOLUTION TO PROBLEM

[0008] A travel damper control device according to a
first aspect of the present invention is mounted on a wheel
loadera wheel loader, the wheel loader including a pair
of booms, a rotary shaft, a bell crank, a work implement,
a boom cylinder and an accumulator, the pair of booms
coupled by a cross tube arranged along a vehicle width
direction, the rotary shaft arranged along the vehicle
width direction and attached to the cross tube, the bell
crank attached pivotably about the rotary shaft, the work
implement coupled to the bell crank, the boom cylinder
coupled to the pair of booms, and the accumulator com-
municated with the boom cylinder through an open/close
valve. The travel damper control device includes a prox-
imity detecting part configured to detect that the bell crank
is in proximity to the cross tube and a valve switching
part configured to switch the open/close valve into a
closed position when the proximity detecting part detects
that the bell crank is in proximity to the cross tube.
[0009] According to the travel damper control device
for a wheel loader of the first aspect of the present inven-
tion, the open/close valve is configured to be switched
into the closed position at a point of time when it is de-
tected that the bell crank is in proximity to the cross tube.
In other words, it is possible to quickly block communi-
cation between the boom cylinder and the accumulator
before the cross tube is hit with the bell crank. It is thereby
possible to inhibit an acute peak pressure, generated in
the boom cylinder in executing a rap-out, from being
transmitted to the accumulator. Therefore, it is possible
to inhibit degradation in durability of the accumulator.
[0010] A travel damper control device according to a
second aspect of the present invention relates to the first
aspect, the proximity detecting part is configured to de-
tect that the bell crank is in proximity to the cross tube
when an inner angle formed by the pair of booms and
the bell crank becomes less than or equal to a first angle
in a side view of the wheel loader.
[0011] According to the travel damper control device
of the second aspect of the present invention, proximity
of the bell crank can be detected based on the inner angle
formed by the booms and the bell crank. Therefore, it is
possible to further easily and accurately detect proximity
of the bell crank compared to cases such as a case that
the interval between the bell crank and the cross tube is
directly measured.
[0012] A travel damper control device according to a
third aspect of the present invention relates to the second
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aspect, the proximity detecting part is configured to con-
tinuously detect that the bell crank is in proximity to the
cross tube while the inner angle is less than or equal to
a second angle greater than the first angle after the inner
angle becomes less than or equal to the first angle.
[0013] According to the travel damper control device
for a wheel loader of the third aspect of the present in-
vention, the second angle is greater than the first angle,
and therefore, the travel damper is configured to be tuned
OFF until the bell crank is sufficiently separated away
from the cross tube after the bell crank once gets closer
to the cross tube. Accordingly, it is possible to inhibit the
travel damper from being repeatedly turned ON and OFF
uselessly in a short period of time.
[0014] A travel damper control device according to a
fourth aspect of the present invention relates to one of
the first to third aspects, the travel damper further in-
cludes an angular rate obtaining part configured to con-
figured to obtain an angular rate of the bell crank pivoting
about the rotary shaft. The valve switching part is con-
figured to keep the open/close valve in an opened posi-
tion when the angular rate of the bell crank is less than
or equal to a predetermined threshold.
[0015] According to the travel damper control device
for a wheel loader of the fourth aspect of the present
invention, it is possible to inhibit the travel damper from
being repeatedly turned ON and OFF uselessly when it
is less required to block the boom cylinder from commu-
nicating with the accumulator.

ADVANTAGEOUS EFFECTS

[0016] According to the present invention, it is possible
to provide a travel damper control device and a travel
damper control method whereby degradation in durability
of an accumulator can be inhibited.

BRIEF DESCRIPTION OF DRAWINGS

[0017]

FIG. 1 is a perspective view of a wheel loader 1 ac-
cording to an exemplary embodiment.
FIG. 2 is a perspective view illustrating a support
structure of a bucket 50 according to the exemplary
embodiment.
FIG. 3 is a side view illustrating a positional relation
between booms 40 and a bell crank 80 according to
the exemplary embodiment.
FIG. 4 is a circuit diagram representing a configura-
tion of a hydraulic circuit 100 according to the exem-
plary embodiment.
FIG. 5 is a block diagram representing a configura-
tion of a control device 110 according to the exem-
plary embodiment.
FIG. 6 is a flowchart representing actions of the con-
trol device 110 according to the exemplary embod-
iment.

DESCRIPTION OF EMBODIMENTS

[0018] Next, an exemplary embodiment of the present
invention will be explained using figures. In the following
description of the figures, the same or similar reference
numeral is given to the same or similar elements. It should
be noted that the figures are schematic only and respec-
tive dimensional ratios and etc. of the figures may be
different from actual ones. Therefore, specific dimen-
sions and etc. should be judged in view of the following
explanation. Further, it is apparent that dimensional re-
lations and ratios of corresponding parts/portions/sec-
tions are different among the figures.

Entire Structure of Wheel Loader 1

[0019] The structure of a wheel loader 1 according to
an exemplary embodiment will be explained with refer-
ence to the figures. FIG. 1 is a perspective view of the
wheel loader 1 according to the present exemplary em-
bodiment.
[0020] The wheel loader 1 includes a vehicle body
frame 10, a cab 20, four tires 30, a pair of booms 40 and
a bucket 50 (an exemplary "work implement").
[0021] The vehicle body frame 10 has so-called an ar-
ticulate structure. The cab 20 is mounted on the vehicle
body frame 10. The cab 20 accommodates a seat, an
operating tool and etc. not illustrated in the figure. The
four tires 30 support the vehicle body frame 10. The
booms 40 of the pair are disposed while being opposed
to each other in the vehicle width direction. The pair of
booms 40 is pivotably supported by the front end of the
vehicle body frame 10. The bucket 50 is pivotably sup-
ported by the front ends of the booms 40 of the pair.
[0022] Now, FIG. 2 is a perspective view illustrating
the support structure of the bucket 50 according to the
exemplary embodiment. The wheel loader 1 includes a
cross tube 60, a rotary shaft 70, a bell crank 80, a link
90, a pair of boom cylinders 40S and a bucket cylinder
80S.
[0023] The cross tube 60 is arranged along the vehicle
width direction. The cross tube 60 couples booms 40 of
the pair. The cross tube 60 has a support portion 60a for
supporting the bell crank 80. The support portion 60a is
disposed while being protruded forwardly upwards from
the cross tube 60.
[0024] The rotary shaft 70 is arranged along the vehicle
width direction. The rotary shaft 70 is attached to the
support portion 60a. The rotary shaft 70 is inserted
through the center part of the bell crank 80.
[0025] The bell crank 80 is supported by the support
portion 60a through the rotary shaft 70. The bell crank
80 is pivotable about the rotary s40Shaft 70. The bell
crank 80 has a cylinder shaft portion 80a disposed at the
end thereof in the vehicle width direction.
[0026] The link 90 is coupled to the bucket 50 and the
bell crank 80. The link 90 transmits vibration of the bell
crank 80 to the bucket 50. Accordingly, the posture (i.e.,
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a tilt/dump angle) of the bucket 50 is controlled.
[0027] The boom cylinders 40S of the pair are coupled
to the vehicle body frame 10 and the booms 40 of the
pair. The pair of boom cylinders 40S is configured to be
extended and contracted by operating oil to be supplied
to the inside thereof. Accordingly, the pair of booms 40
is configured to be pivoted up and down. It should be
noted that each of the booms 40 of the pair is supported
about a first shaft portion 40a by the vehicle body frame
10, while being supported about a second shaft portion
40b by the bucket 50. In the present exemplary embod-
iment, the pair of boom cylinders is communicated with
an accumulator 130 through an open/close valve 120
(see FIG. 4). A hydraulic circuit 100, forming a part of a
travel damper, will be explained below.
[0028] The bucket cylinder 80S is coupled to the vehi-
cle body frame 10 and the bell crank 80. The front end
of the bucket cylinder 80S is supported about the cylinder
shaft portion 80a of the bell crank 80. The bucket cylinder
80S is configured to be extended and contracted by op-
erating oil to be supplied to the inside thereof. Accord-
ingly, the bucket 50 is configured to be dumped and tilted.
[0029] Now, as illustrated in FIG. 2, the cross tube 60
has a dump stopper 61 while the bell crank 80 has a
stopper contact portion 81. In executing "a rap-out", an
operator hits the dump stopper 61 with the stopper con-
tact portion 81. "A rap-out" is an action of dropping earth,
sand and etc. adhered to the inner surface of the bucket
50 by the shock in hitting the dump stopper 61 with the
stopper contact portion 81.

Positional Relation between Boom 40 and Bell Crank 80

[0030] The positional relation between the booms 40
and the bell crank 80 according to the present exemplary
embodiment will be explained with reference to the figure.
FIG. 3 is a side view illustrating the positional relation
between the booms 40 and the bell crank 80. It should
be noted that FIG. 3 illustrates a state immediately before
execution of a rap-out.
[0031] In executing a rap-out, the dump stopper 61 of
the cross tube 60 is hit with the stopper contact portion
81 of the bell crank 80. In this case, an inner angle R
formed by the par of booms 40 and the bell crank 80
indicates a limit value α in a side view. In other words,
when the inner angle R is the limit value α, the stopper
contact portion 81 of the bell crank 80 makes contact with
the dump stopper 61 of the cross tube 60.
[0032] As illustrated in FIG. 3, the inner angle R is here-
in an angle (< 90°) formed by a boom baseline A and a
bell crank baseline B. The boom baseline A is a straight
line connecting the first shaft portion 40a and the second
shaft portion 40b of the booms 40. The bell crank baseline
B is a straight line connecting the cylinder shaft portion
80a of the bell crank 80 and the rotary shaft 70.
[0033] Further, the inner angle R is detected by a bell
crank angle sensor 80T disposed on the rotary shaft 70.
The bell crank angle sensor 80T detects an angle of the

bell crank 80 rotated about the rotary shaft 70 from a
baseline position.

Structure of Hydraulic Circuit 100

[0034] The configuration of the hydraulic circuit 100
according to the present exemplary embodiment will be
explained with reference to the figures. FIG. 4 is a circuit
diagram representing the configuration of the hydraulic
circuit 100 according to the present exemplary embodi-
ment. The hydraulic circuit 100 forms the travel damper
of the wheel loader 1.
[0035] The hydraulic circuit 100 includes a control de-
vice 110, the open/close valve 120, the accumulator 130,
a hydraulic pump 140, a boom cylinder control valve 150
and an operating oil tank 160.
[0036] The control device 110 is configured to switch
the position of the open/close valve 120 for executing an
on/off control of the travel damper of the wheel loader 1.
The configuration and action of the control device 110
will be described below.
[0037] The open/close valve 120 is a dual-position
switching valve having an opened position X and a closed
position Y When located in the opened position X, the
open/close valve 120 is communicated with an oil path
L1 and an oil path L2. Accordingly, the travel damper of
the wheel loader 1 is turned ON. When located in the
closed position Y, the open/close valve 120 blocks com-
munication between the oil path L1 and the oil path L2.
Accordingly, the travel damper of the wheel loader 1 is
turned OFF.
[0038] The accumulator 130 functions as a damper
mechanism for attenuating vibration of the boom cylin-
ders 40S when communicated with the boom cylinders
40S through the open/close valve 120. On the other hand,
the accumulator 130 does not function as a damper
mechanism when blocked from communicating with the
boom cylinders 40S by the open/close valve 120.
[0039] The hydraulic pump 140 is driven by an engine
(not illustrated in the figures). The hydraulic pump 140 is
configured to supply the operating oil stored in the oper-
ating oil tank 160 to the pair of boom cylinders 40S
through the boom cylinder control valve 150.

Structure of Control Device 110

[0040] The configuration of the control device 110 ac-
cording to the present exemplary embodiment will be ex-
plained with reference to the figures. FIG. 5 is a block
diagram representing the configuration of the control de-
vice 110 according to the present exemplary embodi-
ment.
[0041] The control device 110 includes an inner angle
obtaining part 112, a proximity detecting part 113, an
FNR speed stage obtaining part 114, a vehicle speed
obtaining part 115, a load state detecting part 116 and a
valve switching part 117.
[0042] The inner angle obtaining part 112 is configured
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to obtain the inner angle R formed by the pair of booms
40 and the bell crank 80 from the bell crank angle sensor
80T on a real-time basis. The inner angle obtaining part
112 is configured to transmit the inner angle R to the
proximity detecting part 113.
[0043] The proximity detecting part 113 is configured
to detect that the bell crank 80 is in proximity to the cross
tube 60. In the present exemplary embodiment, the prox-
imity detecting part 113 is configured to determine wheth-
er or not the inner angle R formed by the booms 40 and
the bell crank 80 is less than or equal to a first angle R1
(the limit value α + Δr: Δr is a positive number). The prox-
imity detecting part 113 is configured to output a first OFF
signal SOFF1 to the value switching part 117 when the
inner angle R is less than or equal to the first angle R1.
[0044] Further, the proximity detecting part 113 is con-
figured to determine whether or not the inner angle R is
less than or equal to a second angle R2 (the limit value
α + Δs: Δs is a positive number greater than Δr) greater
than the first angle R1 after once determining that the
inner angle R is less than or equal to the first angle R1.
The proximity detecting part 113 is configured to output
the first OFF signal SOFF1 to the valve switching part 117
when the inner angle R is less than or equal to the second
angle R2.
[0045] The FNR speed stage obtaining part 114 is con-
figured to obtain an operating position signal indicating
the operating position of a shift lever to be operated by
an operator. The operating position signal indicates
which of the following states the wheel loader 1 is in: a
forward travelling state; a rearward travelling state; and
a neutral state and indicates which of the first to fourth
speed stages a transmission device is in. The FNR speed
stage obtaining part 114 is configured to output a second
OFF signal SOFF2 to the value switching part 117 when
the operating position signal indicates either the neutral
state or the first speed stage.
[0046] The vehicle speed obtaining part 115 is config-
ured to obtain the vehicle speed of the wheel loader 1,
for instance, from a vehicle speed meter. The vehicle
speed obtaining part 115 is configured to output a third
OFF signal SOFF3 to the value switching part 117 when
the vehicle speed is less than or equal to a predetermined
speed (e.g., 5 km/h). It should be noted that the vehicle
speed obtaining part 115 is configured not to output the
third OFF signal SOFF3 to the value switching part 117
when the load state detecting part 116 detects that the
bucket 50 contains a load.
[0047] The load state detecting part 116 is configured
to detect whether or not the bucket 50 contains a load
based on, for instance, the cylinder bottom pressure of
each of the boom cylinders 40s of the pair. The load state
detecting part 116 is configured to output the detection
result to the vehicle speed obtaining part 115.
[0048] The valve switching part 117 is configured to
receive an ON signal SON from a travel damper switch
DS when an operator turns ON the travel damper switch
DS. The valve switching part 117 is configured to switch

the open/close valve 120 into the opened position X in
response to receipt of the ON signal SON. It should be
noted that the valve switching part 117 is configured to
switch the open/close valve 120 into the closed position
Y while at least one of the first to firth OFF signals SOFF1
to SOFF3 is being inputted.

Actions of Control Device 100

[0049] Actions of the control device 110 according to
the present exemplary embodiment will be explained with
reference to the figures. FIG. 6 is a flowchart representing
the actions of the control device 110 according to the
present exemplary embodiment.
[0050] In Step S10, the control device 110 determines
whether or not the ON signal SON is being inputted. The
processing repeats Step S10 when the ON signal SON
is not being inputted. The processing proceeds to Step
S20 when the ON signal SON is being inputted.
[0051] In Step S20, the control device 110 determines
whether or not the inner angle R formed by the booms
40 and the bell crank 80 is less than or equal to the first
angle R1 (the limit value α + Δr). The processing pro-
ceeds to Step S30 when the inner angle R is not less
than or equal to the first angle R1. The processing pro-
ceeds to Step S40 when the inner angle R is less than
or equal to the first angle R1.
[0052] In Step S30, the control device 110 determines
whether or not the second OFF signal SOFF2 and the third
OFF signal SOFF3 are being inputted. The processing
proceeds to Step S60 when the second OFF signal SOFF2
and the third OFF signal SOFF3 are not being inputted.
The processing proceeds to Step S70 when at least either
of the second OFF signal SOFF2 and the third OFF signal
SOFF3 is being inputted.
[0053] In Step S40, the control device 110 switches
the open/close valve 120 into the closed position Y Ac-
cordingly, the travel damper of the wheel loader 1 is
turned OFF.
[0054] In Step S50, the control device 110 determines
whether or not the inner angle R formed by the booms
40 and the bell crank 80 is less than or equal to the second
angle R2 (> the first angle R1). The processing proceeds
to Step S30 when the inner angle R is not less than or
equal to the second angle R2. The processing repeats
Step S40 when the inner angle R is less than or equal to
the second angle R2.
[0055] In Step S60, the control device 110 switches
the open/close valve 120 into the opened position X. Ac-
cordingly, the travel damper of the wheel loader 1 is
turned ON.
[0056] In Step S70, the control device 110 switches
the open/close valve 120 into the closed position Y Ac-
cordingly, the travel damper of the wheel loader 1 is
turned OFF.
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Actions and Effects

[0057]

(1) The control device 100 according to the present
exemplary embodiment includes the proximity de-
tecting part 113 and the valve switching part 117.
The proximity detecting part 113 is configured to de-
tect that the bell crank 80 is in proximity to the cross
tube 60. The valve switching part 117 configured to
switch the open/close valve 120 into the closed po-
sition Y when it is detected that the bell crank 80 is
in proximity to the cross tube 60.
Thus, the open/close valve 120 is configured to be
switched into the closed position Y at a point of time
when it is detected that the bell crank 80 is in prox-
imity to the cross tube 60. In other words, it is possible
to quickly block communication between the boom
cylinders 80S and the accumulator 130 before the
cross tube 60 is hit with the bell crank 80. It is thereby
possible to inhibit an acute peak pressure, generated
in the boom cylinders 80S in executing a rap-out,
from being transmitted to the accumulator 130.
Therefore, it is possible to inhibit degradation in du-
rability of the accumulator 130.
(2) In the control device 100 according to the present
exemplary embodiment, the proximity detecting part
113 is configured to detect that the bell crank 80 is
in proximity to the cross tube 60 when the inner angle
R formed by the pair of booms 40 and the bell crank
80 becomes less than or equal to the first angle R1.
Thus, it is possible to detect proximity of the bell
crank 80 based on the inner angle R formed by the
booms 40 and the bell crank 80. Therefore, it is more
simply and accurately detect proximity of the bell
crank 80 than cases such as a case that the interval
between the bell crank 80 and the cross tube 60 is
directly measured.
(3) In the control device 100 according to the present
exemplary embodiment, the proximity detecting part
113 is configured to continuously detect that the bell
brank 80 is in proximity to the cross tube 60 while
the inner angle R is less than or equal to the second
angle R2 (> R1) after the inner angle R becomes
less than or equal to the first angle R1.
Thus, the second angle R2 is greater than the first
angle R1, and therefore, the travel damper is turned
OFF until the bell crank 80 is sufficiently separated
away from the cross tube 60 after the bell crank 80
once gets closer to the cross tube 60. It is thereby
possible to inhibit the travel damper from being re-
peatedly turned ON and OFF uselessly in a short
period of time.

Other Exemplary Embodiments

[0058] The present invention has been described with
the aforementioned exemplary embodiment. However,

it should not be understood that the description and fig-
ures, forming a part of this disclosure, are intended to
limit the present invention. A variety of alternative em-
bodiments, examples and operational arts would be ap-
parent for a person skilled in the art from this disclosure.

(A) In the aforementioned exemplary embodiment,
the proximity detecting part 113 is configured to de-
tect that the bell crank 80 is in proximity to the cross
tube 60 based on the inner angle R formed by the
pair of booms 40 and the bell crank 80. However,
the present invention is not limited to the above. For
example, the proximity detecting part 113 can detect
proximity of the bell crank 80 based on the stroke
amount of the bucket cylinder 80S and either the
stroke amount of the boom cylinders 40S or the angle
of the booms 40 (which can be detected by, for in-
stance, an angle sensor mounted on the first shaft
portion 40a). Further, the proximity detecting part
113 can also detect proximity of the bell crank 80
based on a detection result of a proximity switch con-
figured to be actuated when the interval between the
bell crank 80 and the cross tube 60 becomes less
than or equal to a predetermined value.
(B) In the aforementioned exemplary embodiment,
the valve switching part 117 is configured to unex-
ceptionally output the first OFF signal SOFF1 when
the inner angle R is less than or equal to the first
angle R1. The present invention is not limited to the
above. The valve switching part 117 may be config-
ured to keep the open/close valve 120 in the opened
position X when the angular speed of the bell crank
80 is less than or equal to a predetermined threshold.
In this case, a small peak pressure is transmitted
from the boom cylinders 80S to the accumulator 130.
Therefore, it is also less required to block the boom
cylinders 80 from communicating with the accumu-
lator 130. Therefore, it is possible to inhibit the travel
damper from being repeatedly turned ON and OFF
uselessly. In this case, it should be noted that the
wheel loader 1 is only required to include an angular
speed obtaining part configured to obtain the angular
speed of the bell crank 80 pivoting about the rotary
shaft 70.

[0059] It is thus apparent that the present invention in-
cludes a variety of embodiments and etc. not herein de-
scribed. Therefore, the technical scope of the present
invention should be defined only by the matters specify-
ing the invention related to claims that are valid from the
aforementioned explanation.

INDUSTRIAL APPLICABILITY

[0060] According to the present invention, it is possible
to provide a travel damper control device for a wheel
loader whereby degradation in durability of an accumu-
lator can be inhibited. Therefore, the present invention
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is useful for the field of construction machines.

REFERENCE SIGNS LIST

[0061]

1 Wheel loader
10 Vehicle body frame
20 Cab
30 Tire
40 Boom
40a First shaft portion
40b Second shaft portion
50 Bucket
60 Cross tube
61 Dump stopper
70 Rotary shaft
80 Bell crank
80a Cylinder shaft portion
81 Stopper contact portion
90 Link
L1, L2 Oil path
100 Hydraulic circuit
110 Control device
112 InnerAngle obtaining part
113 Proximity detecting part
114 FNR speed stage obtaining part
115 Vehicle speed obtaining part
116 Load state detecting part
117 Valve switching part
120 Open/close valve
130 Accumulator
140 Hydraulic pump
150 Boom cylinder control valve
160 Operating oil tank
R1 First angle
R2 Second angle

Claims

1. A travel damper control device mounted on a wheel
loader (1), the wheel loader (1) including a pair of
booms (40), a rotary shaft (70), a bell crank (80), a
work implement, a boom cylinder (40S) and an ac-
cumulator (130), the pair of booms (40) coupled by
a cross tube (60) arranged along a vehicle width di-
rection, the rotary shaft (70) arranged along the ve-
hicle width direction and attached to the cross tube
(60), the bell crank (80) attached pivotably about the
rotary shaft (70), the work implement coupled to the
bell crank (80), the boom cylinder (40S) coupled to
the pair of booms (40), and the accumulator (130)
communicated with the boom cylinder (40S) through
an open/close valve (120), characterized in that
the travel damper control device comprises:

a proximity detecting part (113) configured to

detect that the bell crank (80) is in proximity to
the cross tube (60); and
a valve switching part (117) configured to switch
the open/close (120) valve into a closed position
when the proximity detecting part (113) detects
that the bell crank (80) is in proximity to the cross
tube (60).

2. The travel damper control device according to Claim
1, wherein
the proximity detecting part (113) is configured to
detect that the bell crank (80) is in proximity to the
cross tube (60) when an inner angle formed by the
pair of booms (40) and the bell crank (80) becomes
less than or equal to a first angle (R1) in a side view
of the wheel loader (1).

3. The travel damper control device according to Claim
2, wherein
the proximity detecting part (113) is configured to
continuously detect that the bell crank (80) is in prox-
imity to the cross tube (60) while the inner angle is
less than or equal to a second angle (R2) greater
than the first angle (R1) after the inner angle be-
comes less than or equal to the first angle.

4. The travel damper control device according to any
of Claims 1 to 3, further comprising:

an angular rate obtaining part configured to ob-
tain an angular rate of the bell crank (80) pivoting
about the rotary shaft (70), wherein
the valve switching part (117) is configured to
keep the open/close valve (120) in an opened
position when the angular rate of the bell crank
(80) is less than or equal to a predetermined
threshold.

Patentansprüche

1. Fahrdämpfersteuervorrichtung, die an einem Rad-
lader (1) montiert ist, wobei der Radlader (1) ein Paar
von Auslegern (40), eine Drehwelle (70), einen Um-
lenkhebel (80), ein Arbeitsgerät, einen Auslegerzy-
linder (40S) und einen Akkumulator (130) aufweist,
wobei das Paar der Ausleger (40) durch ein Querrohr
(60), das in einer Fahrzeugbreitenrichtung angeord-
net ist, gekoppelt ist, wobei die Drehwelle (70) ent-
lang der Fahrzeugbreitenrichtung angeordnet ist
und an dem Querrohr (60) angebracht ist, wobei der
Umlenkhebel (80) schwenkbar um die Drehwelle
(70) angebracht ist, wobei das Arbeitsgerät mit dem
Umlenkhebel (80) gekoppelt ist, wobei der Ausleger-
zylinder (40S) mit dem Paar von Auslegern (40) ge-
koppelt ist und wobei der Akkumulator (130) mit dem
Auslegerzylinder (40S) über ein Offen/Geschlos-
sen-Ventil (120) kommuniziert, dadurch gekenn-
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zeichnet, dass die Fahrdämpfersteuervorrichtung
umfasst:

ein Lagedetektierteil (113), das ausgebildet ist,
zu detektieren, dass der Umlenkhebel (80) in
der Nähe des Querrohrs (60) ist, und
ein Ventilschaltteil (117), das ausgebildet ist,
das Offen/Geschlossen-Ventil (120) in eine ge-
schlossene Position zu schalten, wenn das La-
gedetektierteil (113) detektiert, dass der Um-
lenkhebel (80) in der Nähe des Querrohrs (60)
ist.

2. Fahrdämpfersteuervorrichtung nach Anspruch 1,
dadurch gekennzeichnet, dass
das Lagedetektierteil (113) ausgebildet ist, zu detek-
tieren, dass der Umlenkhebel (80) in der Nähe des
Querrohrs (60) ist, wenn ein innerer Winkel, der
durch das Paar von Auslegern (40) und den Umlenk-
hebel (80) gebildet ist, kleiner oder gleich einem er-
sten Winkel (R1) in einer Seitenansicht des Radla-
ders (1) wird.

3. Fahrdämpfersteuervorrichtung nach Anspruch 2,
dadurch gekennzeichnet, dass
das Lagedetektierteil (113) ausgebildet ist, kontinu-
ierlich zu detektieren, dass der Umlenkhebel (80) in
der Nähe zu dem Querrohr (60) ist, während der in-
nere Winkel kleiner oder gleich einem zweiten Win-
kel (R2) ist, der größer als der erste Winkel (R1) ist,
nachdem der innere Winkel kleiner oder gleich dem
ersten Winkel wird.

4. Fahrdämpfersteuervorrichtung nach einem der An-
sprüche 1 bis 3, weiter umfassend
ein Drehratenerfassungsteil, das ausgebildet ist, ei-
ne Drehrate des Umlenkhebels (80), der um die
Drehwelle (70) schwenkt, zu erfassen, wobei
das Ventilschaltteil (117) ausgebildet ist, das Offen/
Geschlossen-Ventil (120) in einer geöffneten Posi-
tion zu halten, wenn die Drehrate des Umlenkhebels
(80) kleiner oder gleich einem vorgegebenen Grenz-
wert ist.

Revendications

1. Dispositif de commande pour amortisseur de dépla-
cement monté sur une chargeuse sur roues (1), la
chargeuse sur roues (1) incluant une paire de bras
(40), un arbre rotatif (70), un levier coudé (80), un
accessoire de travail, un cylindre de bras (40S) et
un accumulateur (130), la paire de bras (40) étant
couplés par un tube transversal (60) agencé le long
d’une direction de largeur d’un véhicule, l’arbre rotatif
(70) étant agencé le long de la direction de largeur
du véhicule et attaché au tube transversal (60), leur
levier coudé (80) étant attaché en pivotement autour

de l’arbre rotatif (70), l’accessoire de travail étant
couplé au levier coudé (80), le cylindre de bras (40S)
étant couplé à la paire de bras (40), et l’accumulateur
(130) étant en communication avec le cylindre de
bras (40S) via une valve ouverte/fermée (120), ca-
ractérisé en ce que le dispositif de commande pour
amortisseur de déplacement comprend :

une partie de détection de proximité (113) con-
figurée pour détecter que le levier coudé (80)
est à proximité du tube transversal (60) ; et
une partie de commutation de valve (117) pour
commuter la valve ouverte/fermée (120) vers
une position fermée quand la partie de détection
de proximité (113) détecte que le levier coudé
(80) est à proximité du tube transversal (60).

2. Dispositif de commande pour amortisseur de dépla-
cement selon la revendication 1, dans lequel
la partie de détection de proximité (113) est configu-
rée pour détecter que le levier coudé (80) est à proxi-
mité du tube transversal (60) quand un angle inté-
rieur formé par la paire de bras (40) et le levier coudé
(80) devient inférieur ou égal à un premier angle (R1)
dans une vue latérale de la chargeuse sur roues (1).

3. Dispositif de commande pour amortisseur de dépla-
cement selon la revendication 2, dans lequel
la partie de détection de proximité (113) est configu-
rée pour détecter en continu que le levier coudé (80)
est à proximité du tube transversal (60) lorsque l’an-
gle intérieur et inférieur ou égal à un second angle
(R2) plus grand que le premier angle (R1) après que
l’angle intérieur soit devenu inférieur ou égal au pre-
mier angle.

4. Dispositif de commande pour amortisseur de dépla-
cement selon l’une quelconque des revendications
1 à 3, comprenant en outre :

une partie d’obtention de vitesse angulaire con-
figurée pour obtenir une vitesse angulaire du le-
vier coudé (80) qui pivote autour de l’arbre rotatif
(70), dans lequel
la partie de commutation de valve (117) est con-
figurée pour maintenir la valve ouverte/fermée
(120) dans une position ouverte quand la vitesse
angulaire du levier coudé (80) est inférieure ou
égale à un seuil prédéterminé.
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