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(57) Abstract: Provided is an automatic swing device for a work machine which is capable of performing sieve operation in the pos -
ture where a work device is always at a posture suitable for sieve operation. An automatic swing device includes a posture sensor
(15) which detects a posture of a work device. The automatic swing device also includes a controller (37) which outputs signals to
operate at least a stick cylinder (12st) and a bucket cylinder (12bk) of the work device. The controller (37) has an automatic swing
mode in which the work device is automatically swung while the posture detected by the posture sensor (15) is maintained to be in
the range of a predetermined posture.
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[DESCRIPTION]

[Title of Invention]

AUTOMATIC VIBRATION DEVICE OF WORK MACHINE

[Technical Field] |

(0001] The present invention relates to an automatic
vibration device for a work machine, the automatic vibration
device causing a work device to vibrate automatically.
[Background Art]

[0002] The applications of a work machine, such a hydraulic
shovel, include sieving where the stick-in/out operations énd
the bucket-in/out operations are repeated in order to remove
dirt and gravel from the scooped load using a skeleton bucket
or to scatter the load on the ground.

[0003] In the past, an operator has manually operated an
operation lever in order to execute this type of sieving. In
recent years, however, there has been known a work machine
that automates the sieving in which a work device is vibrated
automatically by causing a controller to simulate the signals
input from the operation lever (see PTL 1 and PTL 2, for
example) .

[0004] According to the configuration described in PTL 1,
not only 1s it possible to independently set the positive énd
negative vibration amplitudes of a work device, but also the
center between the positive vibration amplitude and the
negative vibration amplitude is made &ariable by a manual

operation.
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[0005] According to the configuration described in PTL 2,
on the other hand, the vibrations and the number of vibration
amplitudes of a work device can be changed by using the
operator’s operation of an operation lever as a trigger.
[Citation List]

[Patent Literature]

[0006]

[PTT. 1] Japanese Unexamined Patent Application Publication
No. H2-304124 |

[PTL 2] Japanese Unexamined Patent Application Publication
No. H9-291566

[Summary of Invention]

[Technical Problem]

[0007] ﬁnfortunately, the configurations described in these
patent literatures each have a risk that the load might spill
out of the bucket éﬁé to the magnitudes of the vibration
amplitudes or as a result of the center between the amplitudes
being shifted from the starting position, making it difficult:
to execute sieving properly.

[0008] In addition, repeatedly using a set amplitude also
makes it difficult to execute sieving at an appropriate
amplitude and speéd in response to the condition of the load
in the bucket.

[0009] The present invention was contrived in view of these
circumstances, and anAobject thereof is to provide an
automatic vibration device of a work machine that is capable
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of causing a work machine to automatically vibrate constantly
in a posture suitable for the automatic vibration.

[Sélution to Problem]

[0010] An invention described in claim 1 is an automatic
vibration device for a work machine, having: a chassis; a work
device that has a stick rotated by a stick cylinder and a
bucket coupled axially to a tip of the stick and rotated by a
bucket cylinderand that is axially coupled to the chassis so
as to be operated; a posture sensor that detects a posture of
the work device; and a controller that outputs a sigﬁal for
operating at least the stick cylinder and the bucket cylinder,
wherein the controller has an automatic vibration mode for
causing the work device to vibrate automatically while keeping
the posture, which is detected by the posture éensor( within a
predetermined posture range.

[0011] An iﬁvention described in claim 2 is the automatic
vibration device for a work machine according to claim 1,
further having a weight sensor that detects a weight of a load
scooped into the bucket, wherein the controller, in the
automatic vibration mode, variably sets an amplitude of the
automatic vibration of the work device in accordance with the
weight of the load detected by the weight sensor.
[Advantageous Effects of.Invention]

[0012] With the posture sensor for detecting the postuie of
the work device, the invention described in claim 1 canncause
the work device to vibrate automatically, while feeding back

3
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the position of the work device. Thus, the work device can
automatically be vibrated constantly in the posture suitable
for the automatic vibration.

[0013] With the weight sensor for detectinglthe weight of
the load scooped into the bucket, the invention described in
claim 2 can feed back the weight of the loéd to change the
automatic vibration of the work device in accordance with the
weight of the load.

[Brief Description of Drawings]

[0014]

[Fig. 1]

Fig. 1 is a schematic diagram showing an embodiment of an
automatic vibration device for a work machine according to the
present invention.

[Fig. 2]

Fig. 2 is a side view showing the work machine.

[Fig. 3]

Fig. 3 is a perspective view showing the inside of a cab of
the work machine.

[Fig. 4]

‘Fig. 4(a) 1s a side view showing a vibration in a first
automatic Vibration mode, and Fig. 4(b) is a side view showing
a vibration in a second automatic vibration mode.

[Fig. 5]
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Fig. 5 is a flowchart showing a control procedure
corresponding to an automatic vibration mode of the automatic
vibration device.

[Fig. 6]

Fig. 6 is an explanatory diagram showing an electrical signal
for setting a vibration amplitude of a work device, the
electrical signal being generated by a controller in the
automatic vibration mode.

[Fig. 7]

Figs. 7(a) and 7(b) are each an explanatory diagram showing an
electrical signal for shifting the vibration position of the
work device, the electrical signal being generated by the
controller in the automatic vibration mode.

[Fig. 8]

Fig. 8 1s an explanatory diagram showing an electrical signal
for setting the vibration speed of the work device, the
electrical signal being generated by the controller in the
automatic vibration mode.

[Description of Embodiments]

[0015] The present invention is described hereinafter in
detail based on an embodiment shown in Figs. 1 to 8.

[0016] Fig. 2 shows a work machine 10 as a hydraulic
shovel. In this work machine 10, a work device 13 that is
moved up and down by a boom cylinder 12bm functioning as a

fluid pressure cylinder (hydraulic cylinder) is mourited onto a
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chassis 11 having an upper revolving body 11lb disposed
revolvable with respect to a lower traveling body 1lla.

[0017] In the work device 13, a base end of a boom 13bm is
axially supported by the upper revolving body 1llb so as to be
able to rotate in a vertical direction, a stick 13st is
axially supported at a tip of the boom 13bm so as to be
rotatable, and a bucket 13bk is axially supported at a tip of
the stick 13st so as to be rotatable. The boom 13mb is
rotated by the boom cylinder 12bm, the stick 13st is rotated
by a stick cylinder 12st functioning as a fluid pressure
cylinder (hydraulic cylinder), and the bucket 13bk is rotated
by a bucket cylinder 12bk functioning as a fluid pressure
cylinder (hydraulic cylinder).

{0018] Sensors 15bm, 15st, 15bk functioning as boom posture
detection means, stick posture detection means, and bucket
posture detection means for detecting the postures of the boom
13bm, the stick 13st, and the bucket l3bk respectively are
attached to the work device 13, as well as a weight sensor 16
for detecting the weight of the load (payload) scooped into
the bucket 13bk. Theée sensors 15bm, 15st, 15bk configure a
posture sensor 15 for detecting the posture of the work device
13. In other words, the posture sensor 15 detects the angles
(positions) of the boom 13bm, the stick 13st, and the bucket
13bk of the work device 13.

[0019] An angle sensor that is also called “potentiometer,”
a position sensor for detecting a position, and the like can
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randomly be used as the sensors 1bbm, 15st, 15bk. In the
present embodiment, however, angle sensors are used as, for
example, the sensors 15bm, 15st, and a position sensor is used
as the sensor 15bk.

[0020] The sensor 15bm is attached to, for example, a boom
foot pin 17bm that axially supports the boom 13bm on the
chassis 11 (the upper revolving body 11b}.

[0021] The‘sensor 15st is attached to, for example, a pivot
pin 17st that axially supports the base end side of the stick
13st with respect to the tip side of the boom 13bm (stick base
end side).

[0022] The sensor 15bk detects a telescopic motion of the
bucket cylinder 12bk by causing a detector main body (laser
catcher) C attached to the side of the stick 13st to detect
the position of a marker M attached to a rod of the bucket
cylinder 12bk. In this manner, the sensor 15bk detects the
position (rotation angle) of the bucket 13bk with respect to
the stick 13st.

[0023] In the present embodiment, absolute angles can be
detected as the rotation angles detected by the sensors 15bm,
15st, 15bk, by mounting, for example, a body tilt sensor.
However, relative angles of the boom 13bm, the sfick 13st, and
the bucket 13bk with respeét to the chassis 11, the boom 13bm,
and the stick 13st may bé detected.

[0024] The weight sensor 16 can be configured in any form.
For instance, based on the postures of the boom 13bm and the

7
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stick 13st detected by the sensors 15bm, 15st and pressure
sensors 16bmh, lébmr for detecting head-side and rod-side
pressures of the boom cylinder 12bm, the weight sensor 16
calculates the balance of moment to compute the weight of the
load in the bucket 13bk.

([0025] The bucket 13bk integrally has, for example, a
bucket main body 13bkl that is in the shape of a container for
containing the load, and a tooth tip 13bk2 protruding to a tip
of the bucket main body 13bkl. A so-called skeleton bucket in
which the bucket main body 13bkl has lattice-like openings
(not shown) is used as the bucket 13bk when executing sieving
in, for example, an automatic vibration mode, which is
described hereinafter.

[0026] A cab 20 for protecting a workspace of an operator
is mounted on one side of the upper revolving body 11b. As
shown in Fig. 3, inside the cab 20 are operation levers 23,
23, operation units that are provided on consoles 22, 22
located on either side of a driver’s seat 21. As selector
switches, a switch 25 in the form of a push button and a
thumbwheel switch 27 are provided on these operation levers
23, 23. 1In addition, a monitor 29 functioning as input means
and display means is installed in the cab 20.

[0027] The switch 25 in the form of a push button and the
thumbwheel switch 27 are located in a front part on each
operatioﬁ lever 23. Either one of these switches 25, 27 is

used as a selector switch for the automatic vibration mode in
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which the work device 13 is vibrated automatically to execute
sieving. When either one of the switches 25, 27 is turned ON
to switch to the automatig vibration mode from a normal mode
in which the work device 13 is operated using the operation
levers 23 without performing automatic vibration, the work
machine 13 enters a standby state, and by turning either one
of the switches 25, 27 ON again in this standby state,
automatic vibration of the work device 13 is started. When
either one of the switches 25, 27 is turned ON during the
automatic vibration, the automatic vibration‘mode is ended and
the normal mode begins. When the work device 13 is in the
automatic vibration mode, the automatic vibration mode is
displayed on the monitor 29.

[0028] Fig. 1 shows an outline of a control circuit for
controlling the work device 13. 1Inside a block 35 are spools
33bm, 33st, 33bk that are provided in a movable manner. The
spools 33bm, 33st, 33bk function as control wvalves for
controlling hydraulic oil, a working fluid that is supplied
from a main pump 32 driven by an in-vehicle engine 31 to the
cylinde;s 12bm, 12st, 12bk. 1In addition to these spools, the
block 35 also has a traveling motor control spool, a swing
motor control spool and the like are provided in a movable
manner, but the explanations thereof are omitted herein for
the purpose of clarification.

[0029] The boom cylinder 12bm is a single rod type

hydraulic cylinder for operating the work device 13 in the
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vertical direction. By operating the operation levers 23, the
boom cylinder 12bm is elongated to 1ift the work device 13
(the boom 13bm) with respect to the chassis 11 (the upper
revolving body 11b) (boom 1lifting operation) and contracted to
lower the work device 13 (the boom 13bm) with respect to the
chassis 11 (the upper revolving body 11lb) (boom lowering
operation).

[0030] The stick cylinder 12st is a single rod type
hydraulic cylinder for operating the stick 13st in a front-
back direction with respect to the boom 13bm. By operating
the operation levers 23, the stick cylinder 12st is elongated
to.operate the stick 13st forward with respect to the boom
13bm or, in other words, moved away from the operator (stick-
out operation), and contracted to operate the stick 13st
backward with respect to the boom 13bm or, in other words,
brought close to the operator (stick-in operation).

[0031] The bucket cylinder 12bk is a single rod type
hydraulic cylinder for operating the bucket 13bk in the front-
back direction with respect to the stick 13st. By operating
the operation levers 23, the bucket cylinder 12bk is elongated
to operate the bucket 13bk forward with respect to the stick
13st (bucket-out operation) and contracted to operate the

bucket 13bk backward with respect to the stick 13st (bucket-in

operation).
[0032] The operation levers 23 are connected to an input

unit of a controller (electronic control module ECM) 37. The
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input unit of the controller 37 is also connected to the
sensor 15 (sensors 15bm, 15st, 15bk), weight sensor 16
(pressure sensérs l6bmh, 1l6bmr), monitor 29 and the like.b An
output unit of the controller 37 is connected to the solenoids
of solenoid proportional valves 38bm, 39bm, 38st, 39st, 38bk,
39bk.

[0033] The solenoid proportional valves 38bm, 3%bm, 38st,
39st, 38bk, 39bk are pressure-reducing valves that convert
pilot primary pressure, which is supplied from a pilot pump
40, into pilot secondary pressure corresponding to a control
signal input from the controller 37, and then apply the
pressure to a pilot pressure application unit of each of the
spools 33bm, 33st/ 33bk.

[0034] The controller 37 is electrically connected to the
posture sensor 15 (sensors 15bk, 15bm, 15st), weight sensor
16, operation levers 23 (switches 25, 27), and solenoid
proportional valves 38bm, 3%bm, 38st, 39st, 38bk, 39bk, and
outputs electrical signals for operating (elongating and
contracting) the cylinders 12bm, 12st, 12bk. The controller
37 not only functions to switch between the normal mode and
the automatic vibration mode through operation of either one
of the switches 25, 27, wherein in the automatic vibration
mode, the controller 37 generates an electrical signal for
automatically vibrating the work device 13 while keeping the
posture of the work device 13 detected by the posture sensor
15 within a predetermined posture range, but also functions to

11
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variably set the amplitude of the automatic vibration in
accordance with the weight of the load detected by the weight
sensor 16. The controller 37 may also have any other modes in
addition to the normal mode and automatic vibration mode. The
controller 37 may also electrically detect the pilot secondary
pressure converted by the solenoid proportional valves 38bm,
39%pom, 38st, 39st, 38bk, 39bk.

[0035] A control procedure corresponding to the automatic
vibration mode is described next.

[0036] Generally, in the automatic vibration mode, the work
machine 10 first enters an automatic vibration standby state
where the work device 13 is in a predetermined preparation
posture (ideal posture). The preparation posture is a posture
where, as shown by the solid lines in Figs. 4(a) and 4 (b), the
boom 13bm is lowered to a predetermined position where the
bucket 13bk is not grounded, while the stick 13st is
substantially perpendicular (the pivot pins 17st, 17bk are
aligned vertically in a perpendicular direction) and the
position of the tooth chip 13bk2 of the bucket 13bk is
substantially parallel to the pivot pin 17bk. When an
instruction to start automatic vibration from the standby
state is input, automatic vibration is performed selectively
in a first automatic vibration mode or a second vibration mode
at the amplitude corresponding to the weight of the load
scooped into the bucket 13bk, in such a manner that the
posture of tﬁe work device 13 falls within the predetermined

12
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posture range (within a first posture range Rl or a second
posture range R2), i.e., until a stop instruction (end
instruction) is input while occasionally making adjustments to
keep a predetermined vibration center.

[0037] Stick sieving is executed in the first automatic
vibration mode shown in Fig. 4(a) by alternately repeating the
stick-in operation and the stick-out operation from the
preparation posture, in order to, for example, scatter some of
the load over a wide range. Bucket sieving is executed in the
second automatié vibration mode shown in Fig. 4 (b) by
alternately repeating the bucket-in operation and the bucket-
out operation from the preparation posture, in order to, for
example, sift the load by dumping dirt and other extraneous
matters adhered to the load. The operator can randomly select
the first automatic vibration mode or the second automatic
vibration mode as needed, by operating the switches 25, 27
(Fig. 1).

[0038] The first posture range (first ideal range) R1
corresponding to the first automatic vibration mode (Fig.

4(a)) is a range where the stick 13st (virtual line connecting
the pivot pins 17st, 17bk) is positioned at predetermined
angles in the front-back direction with respect to the
foregoing preparation posture.

[0039] | The second posture range (second ideal range) R2
corresponding to the second automatic vibration mode (Fig.
4(b)) 1s a range where the position of the tooth chip 13bk2 of

13
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the bucket 13bk is higher than the pivot pin 17bk with respect
to the foregoing preparation posture.

[0040] The foregoing control procedure isrnow described in
detail with reference to the flowchart shown in Fig. 5 as
well. The numbers in the circles shown in Fig. 5 represent
the step numbers.

[0041] (Step 1)

The controller 37 determines whether the automatic
vibration mode is effective or not. When the automatic
vibration mo@e is not effective (ineffective), step 1 is
repeated. When the automatic vibration mode is effective, the
procedure proceeds to step 2.

[0042] (Step 2)

The controller 37 causes the posture sensor 15 to measure
the current positions of the boom 13bm, stick 13st and bucket
13bk, 1i.e., the current posturé of the work device 13, and
measures the difference between this value obtained by the
posture sensor 15 and a value corresponding to the
predetermined preparation posture that is étored beforehand.
[0043] (Step 3)

The controller 37 determines whether the work device 13
is in the preparation posture or not, based on whether the
difference measured in step 2 falls within a predetermined
range. When 1t is determined that the work device 13 is not

in the preparation posture, the procedure proceeds to step 4.
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When it is determined that the work device 13 is in the
preparation posture, the procedure proceeds to step 5.
[0044] (Step 4)

The controller 37 outputs, to the solenoid proportional
valves 38bm, 39bm, 38st, 39st, 38bk, 39k, a signal for
eloﬁgating/contracting at least one of the cylinders 12bm,
12st, 12bk by a predetermined amount i1f needed, to operate the
work device 13, in such a manner that the difference between
the value obtained by the posture sensor 15 and the value
corresponding to the predetermined preparation posture stored
beforehand becomes small, i.e., in such a manner as to bring
the posture of the work device 13 close to the preparation
posture. The procedure is then returned to step 2.

[0045] (Step 5)

The controller 37 determines whether or not an
instruction to start automatic vibration is input through the
operation of either one of the switches 25, 27. When it is
determined that the instruction to start automatic vibration
is not input, step 5 is repeated. When it is determined that
the instruction to start automatic vibration is input, the
procedure proceeds to step 6.

[0046] (Step 6)

The controller 37 determines whether the set mode is the
first automatic vibration mode or the second automatic
vibration mode. When it is determined that the set mode is
the first automatic vibration mode, the procedure proceeds to

15
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step 7. When it is determined that the set mode is the second
automatic vibration mode, the procedure proceeds to step 15.
- [0047] (Step 7)

The controller 37 compares the weight of the load
measured by the weight sensor 16 with a first threshold value
stored beforehand. When the weight of the load is equal to or
greater than the first threshold value, the procedure proceeds
to step 8. When the weight of the load is lesé than the first
threshold value, the procedure proceeds to step 9.

[0048] (Step 8)

The controller 37 sets the amplitude of the automatic
vibration at a predetermined, large first amplitude, and moves
the procedure to step 11.

[0049] (Step 9)

The controller 37 compares the weight of the load
measured by the weight sensor 16 with a second threshold wvalue
stored beforehand, which is smaller than the first threshold
value. When it is determined that the weight of the load is
equal to or greater than the second threshold value, the
procedure proceeds to step 10. When it is determined that the
weight of the load is less than the second threshold value,
the automatic vibration mode is ended.

[0050] (Step 10)
The controller 37 sets the amplitude of the automatic

vibration at a predetermined, small second amplitude that is
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smaller than the first amplitude set in step 8, and then moves
the procedure to step 11.
[0051] (Step 11)

The controller 37 generates an electrical signal S (e.g.,
Fig. 6), which simulates an electrical signal generated by the
operator operating the operation levers 23 when repeatedly
executing the stick-in/out operation, outputs the electrical
signal S to the solenoid proportional valves 38st, 39st, and
thereby executes the stick-in/out operation at the amplitude
set in step 8 or step 10. Accordingly, the first automatic
vibration mode is. executed.

[0052] (Step 12)

The controller 37 measures thé positions of the boom
13bm, the stick 13st, and the bucket 13bk by means of the
posture sensor 15, and determines whether the values obtained
by the posture sensor 15 fall within a predetefmiﬁed first
value range corresponding to the predetermined first posture
range Rl (Fig. 4(a)) stored beforehand. When it is determined
that the wvalues do not féll within the predetermined first
value range, the procedure proceeds to step 13. When it is
determined that the values fall within the predetermined first
value range, the procedure proceeds to step 14.

[0053] (Step 13)

The controeller 37 relatively shifts the position of the
stick 13st (vibration center) by offsetting the electrical
signal S to be output to the solencid proportional valves

17
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38st, 39st by a predetermined amount (Fig. 7(a) or Fig. 7(b)),
and then returns to step 12. For example, Fig. 7(a) shows the
electrical signal that shifts the position of the stick 13st
.upward, and Fig. 7(b) shows the electrical signal that shifts
the position of the stick 13st downward.

[0054] (Step 14)

The controller 37 determines whether or not an
instruction to stop the automatic vibration mode is input
through the operation of either one of the switches 25, 27.
When it is determined that the instruction to stop the
automatic vibration mode is not input, the procedure proceeds
to step 11. When it is determined that the instruction to
stop the automatic vibration mode is input, the automatic
vibration mode is ended.

[0055] (Step 15)

The controller 37 compares ﬁhe weight of the load
measured by the weight sensor 16 with a third threshold value
stored beforehand. The third threshold value may or may not
be equal to the first threshold value described above. When
the weight of the load is equal to or greater than the third
threshold value, the procedure proceeds to step 16. When the
welght of the load is less than the third threshold Value, the
procedure proceeds to step 17.

[0056] (Step 16)

18
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The controller 37 sets the amplitude of the automatic
vibration at a predetermined, large third amplitude, and moves
the procedure to step 19.

[0057] (Step 17)

The controller 37 compares the weight of the load
measufed by the weight sensor 16 with a fourth threshold value
stored beforehand, which is smaller than the third threshold
value. The fourth threshold value may or may not be equal to
the second threshold value described above. When it is
determined that the weight of the load is equal to or greater
than the fourth threshold value, the procedure proceeds to
step 18. When it is determined that the weight of the load is
less than the fourth threshold wvalue, the automatic vibration
mode is ended.

[0058] (Step 18)

The controller 37 sets the amplitude of the automatic
vibration at a predetermined, small fourth amplitude that is
smaller than the third amplitude set in step 16, and then
moves the procedure to step 19.

[0059] (Step 19)

The controller 37 generates an electrical signal S, which
simulates an electrical signal generated by the -operator
operating the operation levers 23 when repeatedly executing
the bucket-in/out operation, outputs the electrical signal S

to the solenoid proportional valves 38bk, 39bk, and thereby
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executes the bucket-in/out operation at the set amplitude.
Accordingly, the second automatic vibration mode is executed. -
[0060] (Step 20)

The controller 37 measures the positions of the boom
13bm, the stick 13st, and the bucket 13bk by means of the
posture sensor 15, and determines whether the values obtained
by the posture sensor 15 fall within a predetermined second
value range corresponding to the predetermined second posture
range R2 (Fig. 4(b)) stored beforehand. When it is determined
that the values do not fall within the predetermined second
value range, the procedure proceeds to step 21. When it is
determined that the values fall within the predetermined
second value range, the procedure proceeds to step 22.

[0061] (Step 21)

The controlle; 37 shifts the position of the bucket 13bk
by offsetting the electrical signal S to be output to the
solenoid proportional valves 38bk, 39k by a predetermined
amount, and then returns to step.ZO.

[0062] (Step 22)

The controller 37 determines whether or not an
instruction to stop the automatic vibration mode is input
through the operation of either one of the switches 25, 27.
When it is determined that the instruction to stop the
automatic vibration mode is not input, the procedure proceeds

to step 19. When it is determined that the instruction to
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stop the automatic vibration mode is input, the automatic
vibration mode is ended.

[0063] It should be noted that the vibration positions in
the respective automatic vibration modes can be changed to
fall within the respective posture ranges by, for example,
allowing the operator to manually perform a wheel operation of
the switch 25 or operate the operation levers 23.

(0064] Similarly, the amplitudes in the respective
automatic vibration modes can variably be set at desired
amplitudes by, for example, allowing the operator to perform a
wheel operation of the switch 25 or input desired amplitudes
into the monitor 29.

{0065] The vibration speeds (vibration cycles) in the
respective automatic vibration modes can be variably set at
desired amplitudes by, for example, allowing the operator to
perform a wheel operation of the switch 25 or operation of
input into the monitor 29. In so doing, the controller 37
variably sets the vibration cycle of the automatic vibration
of the electrical signal S (Fig. 8) and outputs it. In this
case, finer adjustments can be made to the automatic
vibration.

[0066] The effects of the foregoing émbodimentiare
described next.

[0067] Being provided with the posture sensor 15 for
detecting the posture of the work device 13 can accomplish
sieving by causing the work device 13 to automatically vibrate
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while having the position of the work device 13 fed back.
Therefore, the ranges of the automatic vibration or the
centers of the amplitudées of the automatic vibration can
automatically be corrected any time to obtain a stable state
of the chassis 11 without spilling the load. Consequently,
the work device 13 can automatically be vibrated (sieving) in
a posture suitable for the automatic vibration (sieving).
Thus, the load spilling out of the bucket 13bk can be
prevented from coming into contact with the cab 20.

[0068] In the automatic vibration mode, the automatic
vibration i1s started after the work device 13 is brought to
the predetermined preparation posture, realizing the automatic
vibration (sieving) in an ideal posture.

[0069] Being provided with the weight sensor 16 fox
detecting the weight of the load scooped into the bucket 13bk
can accomplish feedback of the weight of the load to change
the amplitude or speed of the automatic vibration (sieving) of
the work device 13 in accordance with the weight of the load.
[0070] Note, in the foregoing embodiment, that the
amplitudes corresponding to the weights of loads in the
respective automatic vibration modes are broken into two,
large and small types; however, the amplitudes may be broken
into finer types. |

[0071] Althodgh the automatic vibration mode is switched
between the first automatic vibration mode and the second
automatic vibration mode by means of the switches 25, 27, the
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automatic vibration mode may have only either one of the
modes.

[Industrial Applicability]

[0072] The present invention is suitable for a hydraulic
shovel type work machine. However, as long as the work device
protrudes from the chassis, the present invention can also be
employed in a wheel type work machine.

[Reference Signs List]

[0073]

10 Work machine

11 Chassis

12bk Bucket cylinder

12st Stick cylinder

13 Work device

13bk Bucket

13st Stick

15 Posture sensor

16 Weight sensor

37 Controller
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[CLATIMS]
[Claim 1] An automatic vibration device for a work machine,
comprising:

a chassis;

a work device that has a stick rotated by a stick
cylinder aﬁd a bucket coupled axially to a tip of the stick
and rotated by a bucket cylinder and that is axially coupled
to the chassis so as to be operated;

a posture sensor that detects a posture of the work
device; and

a controller that outputs a signal for operating at least
the stick cylinder and the bucket cylinder, wherein

the controller has an automatic vibration mode for
causing the work device to vibrate automatically while keeping
the posture, which is detected by the posture sensor, within a

predetermined posture range.

[Claim 2] The automatic vibration device for a work machine
according to claim 1, further comprising:

a weight sensor that detects a weight of a load scooped
into the bucket, wherein

the controller, in the automatic vibrationvmode, variably
sets an amplitude of the automatic vibration of the work
device in accordance with the weight of the load detected by

the weight sensor.
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Fig. 2

Fig. 3
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Fig. 4
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Fig. 5
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