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Description

TECHNICAL FIELD

[0001] The present invention generally relates to a shovel, in which a target set revolution speed of an engine can be
changed.

BACKGROUND ART

[0002] There is a shovel having an auto idling function, by which the revolution speed of an engine is automatically
decreased (switching to an idling running operation) when a no-operation state continues in the construction machine
(See Japanese Unexamined Patent Application Publication No. Hei 7-11985).
[0003] Switching to the idling running operation in the auto idling function is determined whether the no-operation state
continues for a predetermined time. Determination of whether the shovel is in the no-operation state can be done using
a mechanical switch or a sensor. For example, it is possible to determine the no-operation state, for example, in a case
where the position of an operation lever is detected by a sensor and the operation lever is at an operated position (a
fallen position). Alternatively, the pilot pressure generated in response to the operation of the operation lever is detected
to know the no-operation state.
[0004] United Kingdom Patent document GB 2184162 A discloses an apparatus for controlling the speed of an engine
of a shovel including a grip sensor incorporated in the gripping portion of a control lever which detects whether or not
fingers of an operator approach or contact the grip sensor. A controller may output an acceleration signal in response
to a signal from the grip sensor to raise the engine speed to a level higher than that in the idling state when detection is
achieved by means of the grip sensor.
[0005] Japanese patent document JP 2002 364402 A) discloses an acceleration pedal range for restarting an engine
to the idle rotation when the foot is put on the acceleration pedal and the gear shift lever is positioned at the neutral
position or the parking position.
[0006] United States Patent Application US 2002/158518 discloses a sensing circuit that outputs an activate signal to
a controller circuit for controlling heavy machinery components when the operator’s hand is in the operating position on
the control implement. As a consequence, the operator is not required to perform excessive operations to effect control
and has both hands available for machine operation.

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0007] In the auto idling function, while the engine is performing an idling running operation, an operation lever is
determined to be operated, and thereafter a control of increasing the engine revolution speed to a revolution speed for
an ordinary running operation is performed. However, the engine revolution speed does not instantaneously increase,
and a certain time duration is required for the engine revolution speed to reaches a revolution speed necessary for
driving. Therefore, there may be a drawback that the shovel is not operated to perform an ordinary speed and power
until the engine revolution speed becomes the ordinary revolution speed for the running operation.
[0008] An object of the embodiment of the present invention is to provide a shovel that can determine whether there
exists an operation to operation components before the operation components are operated to rapidly control the engine
revolution speed.

MEANS FOR SOLVING PROBLEMS

[0009] According to the embodiment, there is provided a shovel enabled to set an engine revolution speed to a plurality
of revolution speeds including a revolution speed for a running operation and a revolution speed for an idling running
operation that is lower than the revolution speed for the running operation includes an engine provided as a driving
source of the shovel, an operating part configured to be driven by a driving force of the engine, an operation component
configured to operate the operating part, a detecting device configured to detect a position of a movable portion of an
operator and a position of the operation component, an operation determining part configured to determine a positional
relationship between the movable portion of the operator and the operation component, and a control part configured
to set the engine revolution speed of the engine based on the positional relationship between the movable portion of
the operator and the operation component that is determined by the operation determining part.
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EFFECT OF THE INVENTION

[0010] According to the embodiment of the present invention, it is possible to previously determine whether the operation
components are operated based on a captured image of the operation components to rapidly control the engine revolution
speed.

BRIEF DESCRIPTION OF DRAWINGS

[0011]

FIG. 1 is a side view of a shovel of an embodiment of the present invention.
FIG. 2 is a block diagram illustrating a structure of a drive system of the shovel illustrated in FIG. 1.
FIG. 3 illustrates a structure of a control system of an engine mounted on the shovel illustrated in FIG. 1.
FIG. 4 is a side view of a driver’s seat and a console provided inside the cabin.
FIG. 5 is a plan view of the driver’s seat and the console provided inside the cabin.
FIG. 6 is a flow chart illustrating a control process of controlling an engine revolution speed.
FIG. 7 is a time chart illustrating a change in an engine revolution speed in a case where an operation is done after
an operation lever is returned to a neutral position.
FIG. 8 is a time chart illustrating a change in the engine revolution speed on and after the operation lever is operated
and until the operation ends.

BEST MODE FOR CARRYING OUT THE INVENTION

[0012] Embodiments of the present invention are described with reference to figures.
[0013] FIG. 1 is a side view of the shovel of the embodiment. In the shovel, an upper-part swiveling body 3 is installed
in a lower-part traveling body 1 through a swivel mechanism 2 so as to be rotatable relative to the lower-part traveling
body 1. A boom 4 is attached to the upper-part swiveling body 3. An arm 5 is attached to a tip end of the boom 4. A
bucket 6 as an end attachment is attached to the tip end of the arm 5.
[0014] The boom 4, the arm 5, and the bucket 6 form a drilling attachment as an example of the attachment. The boom
4, the arm 5, and the bucket 6 are hydraulically driven by a boom cylinder 7, an arm cylinder 8, and a bucket cylinder
9, respectively.
[0015] A cabin 10 as a driver’s cabin is installed in the upper-part swiveling body 3. An engine 11 as a power source
of the shovel is installed on a back side of the cabin 10 of the upper-part swiveling body 3. The engine 11 is an internal
combustion engine such as a diesel engine.
[0016] A console 120 provided with a driver’s seat 100 and an operation lever is installed inside the cabin 10. Further,
a controller 30 and a camera C1 are installed inside the cabin 10.
[0017] The controller 30 is a control device for performing a drive control of the shovel. Within the embodiment, the
controller 30 is formed by an arithmetic processing device including a central processing unit (CPU) and a memory 30c.
Various functions of the controller 30 are implemented when the CPU executes a program stored in the memory 30c.
An engine revolution speed control described below is done by the controller 30.
[0018] The camera C1 in installed on an upper side of the console 120, captures an image of the operation lever and
the vicinity of the operation lever, and supplies image information including the captured image to the controller 30. The
controller 30 recognizes the operation lever and a hand of an operator in the image information obtained from the camera
C1, and presumes or determines the operation if the operation lever from a recognized result.
[0019] FIG. 2 is a block diagram illustrating the structure of a drive system of the shovel illustrated in FIG. 1. Referring
to FIG. 2, a mechanical power system is indicated by a double line, a high-pressure hydraulic line is indicated by a heavy
solid line, a pilot line is indicated by a heavy broken line, and an electrical drive and control system is indicated by a
dotted line.
[0020] The drive system of the shovel includes the engine 11, a regulator 13, a main pump 14, a pilot pump 15, a
control valve 17, an operation device 26, pressure sensors 29a and 29b, and the controller 30.
[0021] The engine 11 is driven and controlled by an engine control unit (ECU) 74. The engine 11 is a driving source
of the shovel. An output shaft of the engine 11 is connected to an input shaft of the main pump 14 and an input shaft of
the pilot pump 15. The main pump 14 and the pilot pump 15 are driven by power force of the engine 11 so as to generate
hydraulic pressure.
[0022] The main pump 14 supplies a high-pressure operating oil to the control valve 17 through the high-pressure
hydraulic line 16. This main pump 14 may be a swash plate type variable displacement hydraulic pump.
[0023] The regulator 13 is a device for controlling a discharge quantity from the main pump 14. The regulator 13 adjusts
a swash plate inclination angle of the main pump 14 in response to a discharge pressure of the main pump 14, a control
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signal from the controller 30, or the like. Said differently, the discharge quantity of the operating oil from the main pump
14 is controlled by the regulator 13.
[0024] The pilot pump 15 supplies the operating oil to various hydraulic pressure controlling apparatuses through a
pilot line 25. The pilot pump 15 may be, for example, a fixed displacement type hydraulic pump.
[0025] The control valve 17 is a hydraulic pressure control device that controls a hydraulic system of the shovel. The
control valve 17 selectively supplies the operating oil discharged from the main pump 14 to the boom cylinder 7, the arm
cylinder 8, the bucket cylinder 9, a left side hydraulic traveling motor 1A, a right side hydraulic traveling motor 1B, and
a hydraulic swiveling motor 2A.
[0026] The operation device 26 is used to operate various hydraulic actuator including various cylinders 7 to 9, hydraulic
traveling motors 1A and 1B, and various hydraulic actuators including the hydraulic swiveling motor 2A. Within the
embodiment, the operation device 26 includes a right and left pair of levers 26A and 26B (the operation components)
for moving the boom 4 up and down, opening and closing the bucket 6, and operating swiveling of the upper-part swiveling
body 3 and a pair of pedals 26C and 26D (the operation components) for operating traveling of the lower-part traveling
body 1. The operation device 26 is connected to the control valve 17 through a hydraulic line 27.
[0027] The operation device 26 is connected to pressure sensors 29a and 29b through a hydraulic line 28. The pressure
sensors 29a and 29b detect an operation content of operating the operation device 26 in a form of pressure, and a
detected value is output to the controller 30. A sensor other than an inclination sensor for detecting inclination of various
operation devices and a pressure sensor may be used to detect the operation content of the operation device 26.
[0028] The controller 30 is a control device for controlling the shovel. Within the embodiment, the controller 30 is
formed by a computer including a central processing unit (CPU), a random access memory (RAM), a read only memory
(ROM). Further, the controller 30 reads a program corresponding to various functional elements from the ROM, loads
the read program onto the RAM, and causes processes corresponding to the various functional elements to be executed
by the CPU.
[0029] Further, the controller 30 detects the operation contents (e.g., an existence of a lever operation, a direction of
operating a lever, a lever operation quantity, or the like) of the operation device 26 based on the outputs from the pressure
sensors 29a and 29b. Further, the controller 30 processes a revolution speed control of the engine 11 based on the
image information obtained from the camera C1 or the like. As illustrated in FIG. 2, the controller 30 includes an operation
determining part 30a and a revolution speed controlling part 30b as a functioning unit in order to achieve this revolution
speed control process. The processes performed by the operation determining part 30a and the revolution speed con-
trolling part 30b are described later. The operation determining part 30a is not necessarily implemented by the controller
30 and may be implemented by another controller different from the controller 30.
[0030] FIG. 3 illustrates a structure of an electric control system of the shovel illustrated in FIG. 1.
[0031] As described, the engine 11 is controlled by the ECU 74. Various data indicating the state of the engine 11 are
always sent to the controller 30. The controller 30 accumulates these various data in the temporarily memory unit (a
memory) 30c.
[0032] Data of a coolant temperature is supplied from a water temperature sensor 11c provided in the engine 11 to
the controller 30. A command value of a swash plate angle is supplied from the controller 30 to the regulator 13 of the
main pump 14. Data indicating a discharge pressure of the main pump 14 are supplied to the controller 30 from the
pressure sensor 14b.
[0033] An oil temperature sensor 14c is installed in a pipe line 14-1 between a tank storing an operating oil sucked by
the main pump 14 and the main pump 14. Temperature data of the operating oil flowing inside the pipe line 14-1 are
supplied to the controller 30 from the oil temperature sensor 14c.
[0034] The operation device 26 includes pressure sensors 29a and 29b. A pilot pressure sent to the control valve 17
at a time of operating the operation levers 26A and 26Bvis detected by the pressure sensors 29a and 29b. Data indicating
the pilot pressure detected by the pressure sensors 29a and 29 are supplied to the controller 30.
[0035] Further, the shovel according to the embodiment includes an engine revolution speed adjusting dial 75 provided
inside the cabin 10. The engine revolution speed adjusting dial 75 adjusts the revolution speed of the engine.
[0036] Specifically, the engine revolution speed adjusting dial 75 is configured to switch the engine revolution speed
to multiple stages of four or greater stages including an SP mode, an H mode, an A mode, and an idling mode. Data
indicating a setup state of the engine revolution speed adjusting dial 75 are always supplied to the controller 30.
[0037] The SP mode is the revolution speed mode selected in a case where priority is given to a work rate, and uses
the highest engine revolution speed (the revolution speed for the running operation). The H mode is the revolution speed
mode selected in a case where both of the work rate and the fuel consumption are satisfied, and uses the second highest
engine revolution speed (the revolution speed for the running operation). The A mode is the revolution speed mode
selected in a case where the shovel runs with a low noise while priority is given to the fuel consumption are satisfied,
and uses the third highest engine revolution speed (the revolution speed for the running operation). The idling mode is
the revolution speed mode selected in a case where the engine is in an idling state, and uses the lowest engine revolution
speed (the revolution speed for the running operation). The revolution speed of the engine 11 is constantly controlled
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to be the engine revolution speed for the revolution speed mode set by the engine revolution speed adjusting dial 75. If
a predetermined condition is satisfied as described later, a command value of a set engine revolution speed is output
to change the engine revolution speed.
[0038] Next, referring to FIGs. 4 and 5, the driver’s seat 100 and the operation device 26, which are installed inside
the cabin 10, are described. FIG. 4 is a side view of the cabin 10, in which a left side of the inside of the cabin 10 is
rotated. FIG. 5 is a plan view of the cabin in which the driver’s seat 100 and the periphery of the driver’s seat 100 are
viewed from above.
[0039] The driver’s seat 100 is installed inside the cabin 10. The driver’s seat 100 includes a seat on which an operator
100 sits and a backrest 104. The driver’s seat is a reclining seat, in which the reclining angle of the backrest 104 can
be adjusted. Armrests 106 are disposed on both left and right sides of the driver’s seat 100. The armrests 106 are
supported by the driver’s seat 100 so as to be rotatable. When the operator of the shovel leaves the driver’s seat 100,
the armrest 106 is backward rotated as illustrated in FIG. 4 so as not to cause an obstruction.
[0040] A console 120A and a console 120B are respectively arranged on both left and right sides of the driver’s seat
100. The driver’s seat 100 and the consoles 120A and 120b are supported by a rail 150 fixed onto a floor surface of the
cabin 10 so as to be movable on the rail 150. The operator can move the driver’s seat 100 and the consoles 120A and
120B to a preferred position relative to the operation levers 26E and 26F and a front windshield and fix the driver’s seat
100 and the consoles 120A and 120B to the preferred position. Further, only the driver’s seat can be slid forward or
backward to adjust the position of the driver’s seat relative to the positions of the consoles 120A and 120B.
[0041] The operation lever 26A is disposed on a front side of the left console 120A. The operation lever 26B is disposed
on a front side of the right console 120B. The operator sitting down in the driver’s seat 100 grabs the operation lever
26A with the left hand of the operator to operate the operation lever 26A and grabs the operation lever 26B with the right
hand of the operator to operate the operation lever 26B. Each of the consoles 120A and 120B is supported so as to be
rotatable. The operator can adjust the angles of the consoles 120A and 120B to adjust the angles of the operation levers
26A and 26B at their neutral positions.
[0042] Operation pedals 26C and 26D are disposed on the floor surface on a front side of the driver’s seat 100. The
operator sitting down on the driver’s seat 100 operates the operation pedal 26C with his or her left foot to drive the left
side hydraulic traveling motor 1A. The operator sitting down on the driver’s seat 100 operates the operation pedal 26D
with his or her right foot to drive the right side hydraulic traveling motor 1B.
[0043] An operation lever 26E upwards extends from a vicinity of the operation pedal 26C. The operator sitting down
on the driver’s seat 100 grabs the operation lever 26E with his or her left hand to operate the operation lever 26E. Thus,
in a manner similar to the operation using the operation pedal 26C, the hydraulic traveling motor 1A can be driven. An
operation lever 26F upwards extends from a vicinity of the operation pedal 26D. The operator sitting down on the driver’s
seat 100 grabs the operation lever 26F with his or her right hand to operate the operation lever 26F. Thus, in a manner
similar to the operation using the operation pedal 26D, the hydraulic traveling motor 1B can be driven.
[0044] A monitor 130 displaying information such as a work condition and a running state of the shovel is disposed at
a right front part inside the cabin 10. The operator sitting down on the driver’s seat 100 can do the work using the shovel
while checking various information displayed on the monitor 130.
[0045] A gate lock lever 140 is provided on the left side (said differently, a side of an entrance door in the cabin) of
the driver’s seat 100. By pulling up the gate lock lever 140, the engine 11 is permitted to start and the shovel can be
operated. By pulling down the gate lock lever 140, an operating part including the engine 11 cannot start up. Therefore,
without a state where the operator sits down on the driver’s seat and pulls up the gate lock lever 140, the shovel cannot
be operated to secure the safety.
[0046] Within the embodiment, the camera C1 is attached above the driver’s seat inside the cabin 10. The camera
C1 is disposed at a position from which images of the operation levers 26A, 26B, 26E, and 26F and the operation pedals
26C and 26D can be captured.
[0047] The camera C1 may be an image capturing device such as a video camera capturing a motion picture or an
image capturing device of continuously capturing images at a constant short time interval. The image captured by the
camera C1 is sent to the controller 30 and is used for an engine revolution speed control process described below.
[0048] The engine revolution speed control process of the embodiment is to control the revolution speed of the engine
based on a determination whether the hand or the foot (a movable part of the operator) of the operator is in a state where
the operation components such as the operation lever or the operation pedal are ready for the operation.
[0049] FIG. 6 is a flowchart of the engine revolution speed control process. The engine revolution speed control process
is a process performed when the controller 30 executes a program. The operation determining part 30a (see FIG. 2)
being a functioning unit of the controller 30 performs a determination of whether the hand or the foot (the movable part
of the operator) of the operator is in the state where the operation components such as the operation lever or the operation
pedal are ready for the operation based on the image information from the camera C1. The revolution speed controlling
part 30b (see FIG. 2) being the functioning unit of the controller 30 sends a command to the ECU 74 so as to set the
revolution speed of the engine 11 to be a predetermined revolution speed based on a result of the determination obtained
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by the operation determining part 30a.
[0050] After the engine revolution speed control process illustrated in FIG. 6 is started, the operation determining part
30a captures the image information from the camera C1 (step S1).
[0051] The operation determining part 30a recognizes, for example, the operation lever 26A and the hand of the
operator, from the captured image information, and determines whether the hand of the operator is included in a pre-
determined area which includes the operation lever 26A (step S2). Specifically, the operation determining part 30a
determines whether a part of the hand of the operator is included in the area (for example, an area inside a circle A1 of
a dotted line in FIG. 5) specified by a predetermined radius from, for example, a center of the operation lever 26A in the
captured image information. Alternatively, the operation determining part 30a may recognizes an outer shape of the
operation lever 26A and an outer shape of the operator from image information and may determine whether the outer
shape of the hand touches the outer shape of the operation lever 26A.
[0052] In step S2, if the operation determining part 30a determines in step S2 that the hand of the operator is included
inside the predetermined area including the operation lever 26A (YES in step S2), then the process goes to step S3. In
step S3, the revolution speed controlling part 30b of the controller 30 sets the revolution speed of the engine 11 to be
the revolution speed for the ordinary running operation based on the determination in the operation determining part
30a. For example, if the revolution speed of the engine 11 is set to the revolution speed for the ordinary running operation,
the revolution speed controlling part 30b sends a command to the ECU 74 so as to maintain the set revolution speed.
In step S2, it may be determined to go to step S3 only when right and left hands are respectively included in the
predetermined areas of right and left operation levers.
[0053] Said differently, in a case where the hand of the operator is included inside the predetermined area including
the operation lever 26A, the controller 30 determines that the operator operates or is to operate the operation lever 26A
and causes the revolution speed of the engine 11 to be the revolution speed of the engine 11 for the ordinary running
operation. Therefore, for example, when the operator is checking the periphery or the work progress while the operator
keeps the operation lever 26 at the neutral position, the revolution speed of the engine 11 is kept to be the revolution
speed of the engine 11 for the work. Accordingly, if the operator immediately operates the operation lever 26A, it is
unnecessary to recover the engine revolution speed from the revolution speed for the idle run to the revolution speed
for the work and the work can be rapidly reopened.
[0054] FIG. 7 is a time chart illustrating a change in the engine revolution speed in a case where the above engine
revolution speed control process is done. Referring to FIG. 7, a transition of the engine revolution speed is illustrated
using the solid line in a case where an operation of the operation lever 26A by the operator is temporarily stopped for a
short time period while the above engine revolution speed control process is being performed. Referring to FIG. 7, a
transition of the engine revolution speed is illustrated using the dotted line in a case where an operation of the operation
lever 26A by the operator is temporarily stopped for a short time period while an ordinary auto-idling is being performed
without performing the above engine revolution speed control process.
[0055] Referring to FIG. 7, the operation lever 26A is operated to conduct the work of the shovel up to a time t1. Then,
at a time t1, the operator keeps the operation lever 26 at a neutral position to take a pause, and restarts the operation
at a time t2 without separating the hand from the operation lever 26A.
[0056] In a case where the engine revolution speed control process according to this embodiment is not conducted,
the ordinary auto idling function works. Therefore, the revolution speed of the engine 11 is set to be an idling revolution
speed after the time t1. Therefore, the engine revolution speed abruptly decreases as indicated by the dotted line
illustrated in FIG. 8. The operator starts the operation of the operation lever 26A again. Then, the idling running operation
mode is canceled, the engine revolution speed is changed to increase and reaches a set revolution speed for the work
at a time t3. In this case, the output of the engine 11 is smaller during a period between a time t2 and a time t3 than
during the ordinary work. Therefore, the operation is insufficient relative to the operation quantity of the operation lever
26A. Said differently, the ordinary work cannot be done until the revolution speed of the engine 11 is recovered. Therefore,
the operator may have an uncomfortable feeling or a feeling of dissatisfaction.
[0057] On the other hand, in a case where an engine revolution speed control process of this embodiment is performed,
the revolution speed of the engine 11 is kept to be the revolution speed for the work as indicated by the solid line illustrated
in FIG. 7. Said differently, because the operator’s hand is not separated from the operation lever 26A on or after the
time t1, the revolution speed of the engine 11 is kept to be the revolution speed for the work. Therefore, when the
operation of the operation lever 26A is started to be operated at the time t2 again, the engine 11 can immediately output
power corresponding to the revolution speed for the ordinary work. Thus, the operator feels no inconvenience.
[0058] In step S2, if the operation determining part 30a determines in step S2 that the hand of the operator is not
included inside the predetermined area including the operation lever 26A (NO in step S2), then the process goes to step
S4. In step S4, the revolution speed controlling part 30b of the controller 30 sets the revolution speed of the engine 11
to be the revolution speed for the idling running operation based on the determination in the operation determining part
30a. For example, if the revolution speed of the engine 11 is set to the revolution speed for the ordinary running operation,
the revolution speed controlling part 30b sends a command to the ECU 74 so as to decrease the revolution speed of
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the engine 11 to the idling speed.
[0059] Said differently, in a case where the hand of the operator is not included inside the predetermined area including
the operation lever 26A, the controller 30 determines that the operator does not operate or is not intended to operate
the operation lever 26A and causes the revolution speed of the engine 11 to be the idling revolution speed. This corre-
sponds to a so-called auto-idling function. With this, for example, a case where the operator does not operate the
operation lever 26A and does not conduct the work, the revolution speed of the engine 11 can be automatically decreased
to the idling revolution speed so as to decrease a fuel consumption of the engine 11.
[0060] After the process of step S4, the operation determining part 30a captures the image information from the camera
C1 again (step S5). The image information captured here is preferably image information for checking a motion of the
hand of the operator. The image information preferably includes multiple images captured at a predetermined short
interval.
[0061] The operation determining part 30a determines whether the hand of the operator is close to the operation lever
26A (or a predetermined area including the operation lever 26A) based on the captured image information (step S6).
More specifically, the operation determining part 30a recognizes the position of the hand whose image is captured at
an earlier time and the position of the hand whose image is captured at a later time from among multiple images captured
at a time interval. For example, in a case where the position of the hand whose image is captured at the earlier time is
included in a first area (an area inside a circle A2 indicated by a dotted line in FIG. 5), and the position of the hand whose
image is captured at the later time is included in a second area (an area inside a circle A1 indicated by a dotted line in
FIG. 5) smaller than the first area, it is determined that the hand of the operator is approaching the operation lever 26A
(the hand is moving to the operation lever). Alternatively, the operation determining part 30a determines that a distance
between the hand whose image is captured at the later time and the operation lever 26A is shorter than a distance
between the hand whose image is captured at the earlier time and the operation lever 26A, it is determined that the
hand of the operator is approaching the operation lever 26A (the hand is moving to the operation lever). The circle A1
has a diameter of about 50 mm, and the circle A2 has a diameter of about 100 mm, for example. Further, the first area
A2 may be omitted.
[0062] In step S6, if the operation determining part 30a determines that the hand of the operator is approaching the
operation lever 26A (or the predetermined area including the operation lever 26A)(YES of step S6), the process goes
to step S3. In step S3, the revolution speed controlling part 30b of the controller 30 sets the revolution speed of the
engine 11 to be the revolution speed for the ordinary running operation based on the determination in the operation
determining part 30a. In this case, because the revolution speed of the engine 11 is set to be the idling revolution speed,
the revolution speed controlling part 30b sends a command to the ECU 74 so as to increase the revolution speed of the
engine 11 to the revolution speed of the engine 11 for the work.
[0063] In step S6, if the operation determining part 30a determines that the hand of the operator is not approaching
the operation lever 26A (or the predetermined area including the operation lever 26A)(NO of step S6), the process goes
back to step S5, and the processes of steps S5 and S6 are repeated.
[0064] FIG. 8 is a time chart illustrating a change in the engine revolution speed in a case where the above engine
revolution speed control process is done. Referring to FIG. 8, a transition of the engine revolution speed is illustrated
using the solid line between a start of an operation of the operation lever 26A by the operator and an end of the operation
while the above engine revolution speed control process is performed. Referring to FIG. 8, a transition of the engine
revolution speed is illustrated using the dotted line between the start of the operation of the operation lever 26A by the
operator and the end of the operation while an ordinary auto-idling is being performed without performing the above
engine revolution speed control process.
[0065] Referring to FIG. 8, the operation lever 26A is not operated until the time t1, and the revolution speed of the
engine 11 is the idling revolution speed. The operator brings the hand closer to the operation lever 26A at the time t1,
holds the operation lever 26A with the hand at the time t2, and starts an operation of the operation lever 26A.
[0066] In a case where the engine revolution speed control process of this embodiment is not performed, the ordinary
auto idling function works, and a process of returning the revolution speed of the engine 11 to the revolution speed for
the work after a time t4 when the operation of the operation lever 26A is detected after the time t3. Therefore, as indicated
by the dotted line illustrated in FIG. 8, the engine revolution speed starts to increase after the time t4 and reaches the
revolution speed for the work at the time t5. Accordingly, the worker cannot work using an ordinary power until the time t5.
[0067] On the other hand, in a case where the engine revolution speed control process of the above embodiment is
performed, the processes of steps S5, S6, and S3 in this order are performed at the time t1 when the worker brings the
hand to the operation lever 26A to set the revolution speed of the engine 11 to be the revolution speed for the work.
Therefore, as indicated by the solid line illustrated in FIG. 8, the revolution speed of the engine 11 starts to increase at
the time t1 when the worker does not start the operation of the operation lever 26A and returns to the revolution speed
for the work at the time t4 far back of the time t5. As described, according to the engine revolution speed control process
of this embodiment, the revolution speed of the engine 11 is rapidly increased at the time of starting the operation of the
operation lever 26A. Therefore, the ordinary work can be immediately done.
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[0068] Further, when the work is ceased, the worker separates the hand from the operation lever 26A immediately
after returning the operation lever 26A to the neutral position at a time t6. In the case where the engine revolution speed
control process is not performed, the operation lever 26A is in a neutral position at the time t6, this state continues until
a time t7 after a predetermined time period from the time t6, and thereafter the engine revolution speed is controlled to
decrease to the idling revolution speed. Therefore, the engine revolution speed starts to drop at the time t7 the prede-
termined time after the time t6 as indicated by the dotted line illustrated in FIG. 8 so as to be the idling revolution speed.
[0069] On the other hand, in a case where the engine revolution speed control process of this embodiment is performed,
the idling revolution speed is immediately set at the time t6. Further, as indicated by the solid line illustrated in FIG. 8,
the engine revolution speed starts to decrease from the time at the time t6 when the worker separates the hand from
the operation lever 26A and becomes the idling revolution speed. Said differently, it is possible to rapidly transit to the
idling running operation without waiting the determination that the neutral position continues the predetermined time
after the predetermined time runs after the operation lever 26A becomes in the neutral position.
[0070] Although the engine revolution speed control process related to the operation of only the operation lever 26A
has been described, an engine revolution speed control process similar to the above engine revolution speed control
process is applicable to an operation to other operation components (the operation lever and the operation pedal).
[0071] For example, the above engine revolution speed control process may be applied to an operation of the operation
lever 26B. Further, the engine revolution speed control process for the operation lever 26A and the engine revolution
speed control process for the operation lever 26B may be simultaneously performed.
[0072] Further, the above engine revolution speed control process may be applied to one or both of the operation
pedals 26C and 26D. In this case, an image of a foot of the operator is recognized and an existence of an operation is
determined based on the positional relationship between the image of the foot and the pedals 26C and 26D.
[0073] Further, the above engine revolution speed control process may be applied to one or both of the operation
levers 27E and 27F.
[0074] When the above engine revolution speed control process is applied to multiple operation components, multiple
processing results are prevented from competing against each other. For example, in a case where it is determined that
any one of the operation components is operated in the process related to the any one of the operation components,
the determination related to the other operation components is ignored and the determination that the any one of the
operation components is prioritized so as to be used to keep the revolution speed for the work.
[0075] Although the invention has been described with respect to specific embodiments for a complete and clear
disclosure, the appended claims are not to be thus limited but are to be construed as embodying all modifications and
alternative constructions that may occur to one skilled in the art that fairly fall within the basic teachings herein set forth.

EXPLANATION OF REFERENCE SIGNS

[0076]

1: lower-part traveling body
1A, 1B: hydraulic traveling motor
2: swivel mechanism
3: upper-part swiveling body
4: boom
5: arm
6: bucket
7: boom cylinder
8: arm cylinder
9: bucket cylinder
10: cabin
11: engine
13: regulator
14: main pump
15: pilot pump
16: high-pressure hydraulic line
17: control valve
25: pilot line
26: operation device
26A, 26B, 26E, 26F: operation lever
26C, 26D: operation pedal
27, 28: hydraulic line
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29a, 29b: pressure sensor
30: controller
30a: operation determining part
30b: revolution speed controlling part
30c: temporarily memory unit
74: ECU
75: engine revolution speed adjusting dial
100: driver’s seat
120,120A,120B: console
C1: camera

Claims

1. A shovel enabled to set an engine revolution speed to a plurality of revolution speeds, the plurality of revolution
speeds including:
a revolution speed for a running operation, and a revolution speed for an idling running operation that is lower than
the revolution speed for the running operation, the shovel comprising:

an engine (11) provided as a driving source of the shovel;
an operating part (1, 3, 4, 6) configured to be driven by a driving force of the engine (11);
an operation component (26A, 26B, 26C, 26D) configured to operate the operating part (1, 3, 4, 6);
characterized by
an image capturing device (C1) arranged at a position apart from the operating component (26A, 26B, 26C,
26D) and configured to detect a position of a movable portion of an operator;
an operation determining part (30a) configured to determine a positional relationship between the movable
portion of the operator and the operation component (26A, 26B, 26C, 26D); and
a control part (30) configured to set the engine revolution speed of the engine (11) based on the positional
relationship between the movable portion of the operator and the operation component that is determined by
the operation determining part (30a).

2. The shovel according to claim 1,
wherein when the operation determining part (30a) determines that the movable portion of the operator is in a
position contacting the operation component (26A, 26B, 26C, 26D), the control part (30) continuously sets the engine
revolution speed to the revolution speed for the running operation.

3. The shovel according to claim 1,
wherein when the operation determining part (30a) determines that the movable portion of the operator is moving
toward the operation component (26A, 26B, 26C, 26D) in a state where the engine revolution speed is set to the
revolution speed for the idling running operation, the control part (30) sets the engine revolution speed to the
revolution speed for the running operation.

4. The shovel according to claim 1,
wherein when the operation determining part (30a) determines that the movable portion of the operator does not
touch the operation component (26A, 26B, 26C, 26D), the control part (30) sets the engine revolution speed to the
revolution speed for the idling running operation.

5. The shovel according to claim 1,
wherein the operation component is an operation lever (26A, 26B) operable by a hand of the operator.

6. The shovel according to claim 1,
wherein the operation component is an operation pedal (26C, 26D) operable by a foot of the operator.

7. The shovel according to claim 1,
wherein the detecting device is an image capturing device (C1) configured to capture an image of the operation
component (26A, 26B, 26C, 26D) and a vicinity of the operation component (26A, 26B, 26C, 26D), and
wherein the operation determining part (30a) determines whether the operation component (26A, 26B, 26C, 26D)
is operated using the captured image captured by the image capturing device.
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Patentansprüche

1. Bagger, der dazu in der Lage ist, eine Motor-Umdrehungsgeschwindigkeit auf mehrere Umdrehungsgeschwindig-
keiten einzustellen, wobei die mehreren Umdrehungsgeschwindigkeiten einschließen:
eine Umdrehungsgeschwindigkeit für einen laufenden Betrieb und eine Umdrehungsgeschwindigkeit für einen leer-
laufenden Betrieb, die niedriger ist als die Umdrehungsgeschwindigkeit für den laufenden Betrieb, wobei der Bagger
umfasst:

einen Motor (11), der als eine Antriebsquelle des Baggers bereitgestellt wird;
einen arbeitenden Teil (1, 3, 4, 6), der dafür konfiguriert ist, durch eine Antriebskraft des Motors (11) angetrieben
zu werden;
eine Bedienungskomponente (26A, 26B, 26C, 26D), die dafür konfiguriert ist, den arbeitenden Teil (1, 3, 4, 6)
zu bedienen;
gekennzeichnet durch
eine Bilderfassungseinrichtung (C1), die an einer Position, getrennt von der Bedienungskomponente (26A, 26B,
26C, 26D), angeordnet und dafür konfiguriert ist, eine Position eines beweglichen Teils eines Bedieners zu
erfassen;
einen Bedienungsbestimmungsteil (30a), der dafür konfiguriert ist, eine Positionsbeziehung zwischen dem
beweglichen Teil des Bedieners und der Bedienungskomponente (26A, 26B, 26C, 26D) zu bestimmen; und
einen Steuerteil (30), der dafür konfiguriert ist, die Motor-Umdrehungsgeschwindigkeit des Motors (11) auf
Grundlage der Positionsbeziehung zwischen dem beweglichen Teil des Bedieners und der Bedienungskomp-
onente, die durch den Bedienungsbestimmungsteil (30a) bestimmt wird, einzustellen.

2. Bagger nach Anspruch 1,
wobei, wenn der Bedienungsbestimmungsteil (30a) feststellt, dass sich der bewegliche Teil des Bedieners in einer
Position befindet, wobei er die Bedienungskomponente (26A, 26B, 26C, 26D) berührt, der Steuerteil (30) die Motor-
Umdrehungsgeschwindigkeit kontinuierlich auf die Umdrehungsgeschwindigkeit für den laufenden Betrieb einstellt.

3. Bagger nach Anspruch 1,
wobei, wenn der Bedienungsbestimmungsteil (30a) feststellt, dass sich der bewegliche Teil des Bedieners in einem
Zustand, in dem die Motor-Umdrehungsgeschwindigkeit auf die Umdrehungsgeschwindigkeit für den leerlaufenden
Betrieb eingestellt ist, zu der Bedienungskomponente (26A, 26B, 26C, 26D) hin bewegt, der Steuerteil (30) die
Motor-Umdrehungsgeschwindigkeit auf die Umdrehungsgeschwindigkeit für den laufenden Betrieb einstellt.

4. Bagger nach Anspruch 1,
wobei, wenn der Bedienungsbestimmungsteil (30a) feststellt, dass der bewegliche Teil des Bedieners die Bedie-
nungskomponente (26A, 26B, 26C, 26D) nicht berührt, der Steuerteil (30) die Motor-Umdrehungsgeschwindigkeit
kontinuierlich auf die Umdrehungsgeschwindigkeit für den leerlaufenden Betrieb einstellt.

5. Bagger nach Anspruch 1,
wobei die Bedienungskomponente ein Bedienungshebel (26A, 26B) ist, der durch eine Hand des Bedieners bedi-
enbar ist.

6. Bagger nach Anspruch 1,
wobei die Bedienungskomponente ein Bedienungspedal (26C, 26D) ist, das durch einen Fuß des Bedieners bedi-
enbar ist.

7. Bagger nach Anspruch 1,
wobei die Erkennungseinrichtung eine Bilderfassungseinrichtung (C1) ist, die dafür konfiguriert ist, ein Bild der
Bedienungskomponente (26A, 26B, 26C, 26D) und einer Nachbarschaft der Bedienungskomponente (26A, 26B,
26C, 26D) zu erfassen, und
wobei der Bedienungsbestimmungsteil (30a) unter Verwendung des erfassten Bildes, das durch die Bilderfassungs-
einrichtung erfasst wird, feststellt, ob die Bedienungskomponente (26A, 26B, 26C, 26D) bedient wird.

Revendications

1. Une pelleteuse capable de régler une vitesse de rotation du moteur sur une pluralité de vitesses de rotation, la
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pluralité de vitesses de rotation comprenant :
une vitesse de rotation destinée à une opération de fonctionnement, et une vitesse de rotation destinée à une
opération de marche au ralenti qui est inférieure à la vitesse de rotation destinée à l’opération de fonctionnement,
la pelleteuse comprenant :

un moteur (11) prévu comme une source d’entraînement de la pelleteuse ;
une partie de fonctionnement (1, 3, 4, 6) configurée pour être entraînée par une force d’entraînement du moteur
(11) ;
un composant de fonctionnement (26A, 26B, 26C, 26D) configuré pour faire fonctionner la partie de fonction-
nement (1, 3, 4, 6) ;
caractérisée par
un dispositif de capture d’image (C1) prévu au niveau d’un emplacement espacé du composant de fonctionne-
ment (26A, 26B, 26C, 26D) et configuré pour détecter une position d’une partie mobile d’un opérateur ;
une partie de détermination d’opération (30a) configurée pour déterminer une relation de position entre la partie
mobile de l’opérateur et le composant de fonctionnement (26A, 26B, 26C, 26D) ; et
une partie de commande (30) configurée pour régler la vitesse de rotation du moteur (11) sur la base de la
relation de position entre la partie mobile de l’opérateur et le composant de fonctionnement qui est déterminée
par la partie de détermination d’opération (30a).

2. La pelleteuse selon la revendication 1,
dans laquelle, lorsque la partie de détermination d’opération (30a) détermine que la partie mobile de l’opérateur se
trouve dans une position qui touche le composant de fonctionnement (26A, 26B, 26C, 26D), la partie de commande
(30) règle en continu la vitesse de rotation du moteur sur la vitesse de rotation destinée à l’opération de fonction-
nement.

3. La pelleteuse selon la revendication 1,
dans laquelle, lorsque la partie de détermination d’opération (30a) détermine que la partie mobile de l’opérateur se
déplace vers le composant de fonctionnement (26A, 26B, 26C, 26D) dans un état dans lequel la vitesse de rotation
du moteur est réglée sur la vitesse de rotation destinée à l’opération de marche au ralenti, la partie de commande
(30) règle la vitesse de rotation du moteur sur la vitesse de rotation destinée à l’opération de fonctionnement.

4. La pelleteuse selon la revendication 1,
dans laquelle, lorsque la partie de détermination d’opération (30a) détermine que la partie mobile de l’opérateur ne
touche pas le composant de fonctionnement (26A, 26B, 26C, 26D), la partie de commande (30) règle la vitesse de
rotation du moteur sur la vitesse de rotation destinée à l’opération de marche au ralenti.

5. La pelleteuse selon la revendication 1,
dans laquelle le composant de fonctionnement est un levier (26A, 26B) qui peut être actionné par une main de
l’opérateur.

6. La pelleteuse selon la revendication 1,
dans laquelle le composant de fonctionnement est une pédale (26C, 26C) qui peut être actionnée par un pied de
l’opérateur.

7. La pelleteuse selon la revendication 1,
dans laquelle le dispositif de détection est un dispositif de capture d’image (C1) configuré pour capturer une image
du composant de fonctionnement (26A, 26B, 26C, 26D) et une proximité du composant de fonctionnement (26A,
26B, 26C, 26D), et
dans laquelle la partie de détermination d’opération (30a) détermine si le composant de fonctionnement (26A, 26B,
26C, 26D) est actionné à l’aide de l’image capturée par le dispositif de capture d’image.
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