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(54) WORK MACHINE CONTROL METHOD, WORK MACHINE CONTROL PROGRAM, WORK
MACHINE CONTROL SYSTEM, AND WORK MACHINE

(57) [Problem] A work machine control method, a
work machine control program, a work machine control
system, and a work machine, each of which easily im-
proves operability, are provided.

[Solution] Acontrolmethod for aworkmachine3has:
shifting a state of the work machine 3 from an inoperable
state to an operable state on the basis of an unlock

operation by an unlock operation unit 20. The control
method for the work machine 3 further has: shifting the
state of theworkmachine 3 from the operable state to the
inoperable state when a specific condition including a
condition that a specific operation unit related to an
operation of the work machine 3 remains unoperated
for a standby time after the unlock operation is satisfied.
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Description

TECHNICAL FIELD

[0001] Thepresent invention relates to aworkmachine
control method, a work machine control program, and a
work machine control system that are used for a work
machine having a function of detecting a detection target
in a surroundingmonitoring area, and to aworkmachine.

BACKGROUND ART

[0002] As the related art, a work machine (a shovel)
capable of suppressing erroneous actuation of a work
unit (an attachment) has been known (see Patent Docu-
ment 1, for example). Theworkmachine according to the
related art has: an actuator that is driven by an operation
device that is installed in a cab mounted on an upper
turning body; and a controller capable of restricting mo-
tion of the actuator. The controller uses a detector to
determine whether the operation device is operated by
an operator’s hand, and restricts the motion of the ac-
tuator when the operation device is not operated by the
operator’s hand. For example, the detector is a camera
that captures an image of the operator who is seated on a
driver’s seat, and captures an image of amonitoring area
that corresponds to a movable range of the operation
device so as to be able to determine whether the opera-
tion device such as an operation lever is operated by the
operator’s hand.

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0003] Patent Document 1: WO2019/039522

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0004] In the above related art, for example, in the case
where the operator wears gloves, the case where the
operator partially grips the operation lever, or the like, an
erroneous determination is possibly made that the op-
eration device is not operated by the operator’s hand.
Accordingly, there is a possibility that the motion of the
actuator is restricted against the operator’s intention,
which significantly reduces operability of the work ma-
chine.
[0005] An object of the present invention is to provide a
work machine control method, a work machine control
program, a work machine control system, and a work
machine capable of improving operability.

SOLUTION TO PROBLEM

[0006] Aworkmachine control method according to an

aspect of the present invention has: shifting a state of a
work machine from an inoperable state to an operable
state on the basis of an unlock operation of an unlock
operation unit. The work machine control method further
has: shifting the state of the work machine from the
operable state to the inoperable state when a specific
condition including a condition that a specific operation
unit related to an operation of the work machine remains
unoperated for a standby time after the unlock operation
is satisfied.
[0007] A work machine control program according to
another aspect of the present invention is a program for
causing one or more processors to execute the work
machine control method.
[0008] A work machine control system according to
further another aspect of the present invention includes
an unlock processing unit and further includes a lock
processing unit. The unlock processing unit shifts the
state of theworkmachine from the inoperable state to the
operable state on the basis of the unlock operation of the
unlock operation unit. The lock processing unit shifts the
state of the work machine from the operable state to the
inoperable state when a specific condition including a
condition that a specific operation unit related to an
operation of the work machine remains unoperated for
a standby time after the unlock operation is satisfied.
[0009] A work machine according to a further another
aspect of the present invention includes the work ma-
chine control system and a machine body.

ADVANTAGEOUS EFFECTS OF INVENTION

[0010] According to the present invention, the work
machine control method, the work machine control pro-
gram, the work machine control system, and the work
machine, each of which easily improves operability, can
be provided.

BRIEF DESCRIPTION OF DRAWINGS

[0011]

FIG. 1 is a schematic perspective view in which a
work machine according to a first embodiment is
seen from a front left side.
FIG. 2 is a schematic perspective view in which the
work machine according to the first embodiment is
seen from a rear right side.
FIG. 3 is a schematic view illustrating a hydraulic
circuit and the like of the work machine according to
the first embodiment.
FIG. 4 is a schematic view illustrating an operation
device of the work machine according to the first
embodiment.
FIG.5 isaflowchart illustratinganoperationexample
of a work machine control system according to the
first embodiment.
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DESCRIPTION OF EMBODIMENTS

[0012] A description will hereinafter be made on an
embodiment of the present invention with reference to
the accompanying drawings. The following embodiment
is merely one example that embodies the present inven-
tion and thus is not intended to limit the technical scope of
the present invention.

(First Embodiment)

[1] Overall Configuration

[0013] As illustrated in FIG. 1 toFIG. 3, aworkmachine
3 according to the present embodiment includes a travel
unit 31, a turning unit 32, and a work unit 33. The work
machine 3 also includes a driving unit 34 which an
occupant canget in.Thedrivingunit 34 includesadriver’s
seat and the like. The driver’s seat is a seat on which the
occupant is seated. In thepresent embodiment, the travel
unit 31, the turning unit 32, the work unit 33, and the
driving unit 34 are included in a machine body 30 of the
work machine 3.
[0014] In addition, as illustrated in FIG. 3, the work
machine 3 further includes a work machine control sys-
tem 1 (hereinafter also simply referred to as a "control
system 1") and an operation device 2. Themachine body
30 includesadisplay device, various sensors (includinga
sonar, a camera, and the like), and the like.
[0015] The "work machine" described in the present
disclosure means a machine for any of various types of
work, and examples thereof are work vehicles such as a
backhoe (including a hydraulic excavator, a mini exca-
vator, and the like), a wheel loader, and a carrier. The
workmachine3 includes theworkunit 33configured tobe
able to perform one or more types of work. The work
machine3 isnot limited to the "vehicle"andmaybeawork
vessel, a flying work body such as a drone or a multi-
copter, or the like, for example. Furthermore, the work
machine 3 is not limited to a construction machine (con-
struction equipment) andmaybe anagriculturalmachine
(agricultural equipment) such as a rice trans-planter, a
tractor, or a combine harvester, for example. In the pre-
sent embodiment, unless otherwise specified, a descrip-
tion will be made on, as an example, a case where the
workmachine 3 is a riding-type backhoe and canperform
excavation work, land leveling work, trenching work,
loading work, or the like as the work. In detail, it is
assumed that the work machine 3 according to the pre-
sent embodiment is of an "ultra-small turning type" in
which the turning unit 32 including the work unit 33 can
make a full turn within 120% of an overall width of the
travel unit 31 (an overall width of a right and left pair of
crawlers 311) or of a "rear ultra-small turning type" in
which a rear end turning radius ratio is within 120%.
[0016] In the present embodiment, as an example, the
occupant who gets in the driving unit 34 is an operator,
and the work machine 3 is run by the operator’s opera-

tion. However, the present invention is not limited to this
example. For example, the work machine 3 may be
runnable by a remote operation or automated driving.
Furthermore, the plural occupants may be able to get in
the driving unit 34 simultaneously. In this case, the plural
driver’s seats may be provided in the single driving unit
34.
[0017] In the present embodiment, a vertical direction
in a usable state of the work machine 3 will be defined as
an up-down direction D1 for convenience of description.
Furthermore, a front-rear direction D2 and a right-left
direction D3 will be defined with directions seen from
the operator, who gets in the driving unit 34 of the work
machine 3, being a reference. In other words, each of the
directions used in the present embodiment is a direction
that is definedwith thedriving unit 34 of theworkmachine
3 being the reference. A movement direction of the
machine body 30 during forward travel of the work ma-
chine 3 will be defined as "front", and a movement direc-
tion of the machine body 30 during reverse travel of the
work machine 3 will be defined as "rear". Similarly, a
direction in which a front end portion of themachine body
30moves during a right turn of theworkmachine 3will be
defined as "right", and a direction in which the front end
portion of themachine body 30moves during a left turn of
the work machine 3 will be defined as "left". Since the
driving unit 34 is provided to the turning unit 32, the front-
rear direction D2 and the right-left direction D3 with
respect to the travel unit 31 are changed with turning
of the turningunit 32.However, as illustrated inFIG. 1, the
directions will hereinafter be defined on the basis of a
state where a front portion of the driving unit 34 faces an
advancing direction of the travel unit 31. Here, these
directions are not intended to limit a use direction (a
direction in use) of the work machine 3.
[0018] The work machine 3 includes an engine as a
power source. In the present embodiment, as an exam-
ple, the engine is a diesel engine. The engine is driven by
fuel (herein,diesel fuel) that is supplied froma fuel tank. In
the work machine 3, for example, the engine drives a
hydraulic pump 41 (see FIG. 3), and hydraulic oil is
supplied from the hydraulic pump 41 to hydraulic actua-
tors (including a hydraulic motor 61, a hydraulic cylinder
62, and the like) in components of the machine body 30.
In this way, the machine body 30 is driven. Such a work
machine 3 is controlled, for example, when the operator
who gets in the driving unit 34 of the machine body 30
operates operation levers 21, 22 (see FIG. 4) of the
operation device 2, or the like.
[0019] In the present embodiment, as described
above, the work machine 3 is assumed to be the rid-
ing-type backhoe. Thus, the work unit 33 is driven
through the operation by the operator who gets in the
driving unit 34, and performs the work such as the ex-
cavation work. The work unit 33 is supported on the
turning unit 32 that is provided with the driving unit 34.
Thus, when the turning unit 32 turns, the work unit 33
turns with the driving unit 34.

5

10

15

20

25

30

35

40

45

50

55



4

5 EP 4 517 009 A1 6

[0020] Here, theoperationdevice2, thedisplaydevice,
and the like are mounted in the driving unit 34 of the
machine body 30. The operator can operate the opera-
tion device 2 while looking at various types of information
on the work machine 3 that are displayed on the display
device. As an example, information on a running condi-
tionof theworkmachine3, suchasacoolant temperature
and a hydraulic oil temperature, is displayed on a display
screen of the display device. Accordingly, the operator
can check the information on the running condition of the
work machine 3, which is required to operate the opera-
tion device 2, on the display device.
[0021] The travel unit 31 has a travel function and is
configured to be able to travel (also turn) on the ground.
The travel unit 31has the rightand left pair of crawlers311
and a blade 312, for example. The travel unit 31 further
has the traveling hydraulic motor 61 (the hydraulic ac-
tuator) for driving the crawlers 311, and the like.
[0022] The turning unit 32 is arranged above the travel
unit 31 and can turn with respect to the travel unit 31 in
plan view. In other words, the turning unit 32 is located
above the travel unit 31 and is configured to be turnable
about a rotation axis along the vertical direction with
respect to the travel unit 31. The turning unit 32 has a
hydraulic motor as a turning hydraulic actuator, and the
like. In addition to the driving unit 34, the engine, the
hydraulic pump, and the like are mounted on the turning
unit 32. Furthermore, the turningunit 32 is providedwith a
boombracket, towhich theworkunit 33 is attached. In the
plan view, the turning unit 32 has a substantially circular
shape with a front end portion being cut flat. The turning
unit 32 can turnabout a center of the circular shapeas the
rotation axis.
[0023] Thework unit 33 is supported by the turning unit
32 and is configured to be able to perform one or more
types of the work. The work unit 33 is supported by the
boom bracket in the turning unit 32 and performs the
work. Thework unit 33 has a bucket 331. The bucket 331
is a type of an attachment (a work tool) that is attached to
the machine body 30 of the work machine 3, and is an
appropriate tool that is selected from plural types of the
attachmentsaccording to awork content. Asanexample,
the bucket 331 is detachably attached to the machine
body 30 and is replaced according to the work content.
Examples of the (end) attachment for theworkmachine 3
are, in addition to the bucket 331, various tools such as a
breaker, an auger, a crusher, a fork, a fork claw, a steel
cutter, anasphalt cutter, amower, a ripper, amulcher, a tilt
rotator, and a tamper.
[0024] Theworkunit 33 further hasaboom332, anarm
333, the hydraulic actuators (including the hydraulic cy-
linder 62, a hydraulic motor, and the like), and the like.
The bucket 331 is attached to a tip of the arm 333. The
bucket 331 is supported by the arm 333 in a rotatable
manner about a rotation axis along a horizontal direction.
[0025] The boom 332 is rotatably supported by the
boom bracket of the turning unit 32. More specifically,
the boom 332 is supported by the boom bracket in a

rotatable manner about the rotation axis along the hor-
izontal direction. The boom332has a shape that extends
upward from a base end portion supported by the boom
bracket. The arm 333 is coupled to a tip of the boom 332.
The arm 333 is supported by the boom 332 in a rotatable
manner about the rotation axis along the horizontal direc-
tion.
[0026] Theworkunit 33 ispoweredby theengineas the
power source.More specifically, the hydraulic pump41 is
driven by the engine and supplies the hydraulic oil to the
hydraulic actuators (the hydraulic cylinder 62 and the
like) of the work unit 33, and the components (the bucket
331, the boom 332, and the arm 333) of the work unit 33
are thereby run.
[0027] In the present embodiment, particularly, the
work unit 33 has amulti-joint structure in which the boom
332 and the arm 333 are configured to be separately
rotatable. In other words, each of the boom 332 and the
arm 333 rotates about the rotation axis along the hor-
izontal axis. In this way, themulti-joint work unit 33, which
includes the boom 332 and the arm 333, can make
extending motion and folding motion as a whole, for
example. Furthermore, the bucket 331 as the attachment
is supported by themachine body 30 (the turning unit 32)
via the boom 332 and the arm 333, and can be open-
ed/closed when the bucket 331 itself rotates with respect
to the arm 333.
[0028] Similar to thework unit 33, eachof the travel unit
31 and the turning unit 32 is also powered by the engine
as the power source. In other words, the hydraulic oil is
supplied from the hydraulic pump 41 to the hydraulic
motor 61 of the travel unit 31, the hydraulic motor of
the turning unit 32, and the like, and the turning unit 32
and the travel unit 31 are thereby run.
[0029] The work machine 3 further includes a drive
device (mechanism) such as a power take-off (PTO)
for supplying the power to the bucket 331 (the attach-
ment). More specifically, the drive device delivers the
hydraulic oil from the hydraulic pump 41, which is driven
by theengine, to the bucket 331, and regulates a flow rate
of the hydraulic oil, so as to regulate an amount of the
power supplied to the bucket 331.
[0030] The driving unit 34 is a space for the operator to
get in. In the present embodiment, the driving unit 34 is
located on the turning unit 32. Accordingly, when the
turning unit 32 turns in the plan view, the driving unit
34 turns together.More specifically, in the casewhere the
turning unit 32 is divided into two in the right-left direction
D3, the driving unit 34 is provided ona left portion thereof.
The driving unit 34 at least has the driver’s seat on which
the operator is seated.
[0031] Thedriving unit 34 of theworkmachine 3,which
is the constructionmachineor the like, is of a cabin type, a
canopy type, a floor type, or the like. The driving unit 34 of
the cabin type has a cabin 341, and the operator gets in a
cabin space inside the cabin 341. The driving unit 34 of
the canopy type includes a canopy (a roof), and the
operator gets in a space under the canopy. The driving

5

10

15

20

25

30

35

40

45

50

55



5

7 EP 4 517 009 A1 8

unit 34of thefloor typedoesnot include the cabin341, the
canopy, and the like, and the operator gets in a space that
is openedupward. That is, the driving unit 34 includes not
only amode of being surrounded by panels or the like but
also various modes of the space prepared for the opera-
tor to get in. In the present embodiment, a description will
bemadeonacasewhere thedrivingunit 34 isof thecabin
type as an example.
[0032] In the present embodiment, the driving unit 34 is
located above the left crawler 311 (see FIG. 1).With such
arrangement, the operator gets in/out of the driving unit
34 froma left sideof the drivingunit 34. Accordingly, in the
present embodiment, a door 342 for the driving unit 34 is
arrangedon the left side in the right-left directionD3of the
driving unit 34. That is, the operator walks through the
door 342, which is arranged on the left side of the driving
unit 34, to get in the driving unit 34 or get out of the driving
unit 34 therethrough.
[0033] Thedriving unit 34 of the cabin type includes the
cabin 341 in a shape of covering the driver’s seat. The
cabin 341 constitutes a contour of the driving unit 34, and
the operator gets in (inside) the cabin 341. With the door
342, the cabin 341 surrounds four sides of the cabin
space.
[0034] Theoperation device2 is arranged in thedriving
unit 34 and is a user interface that accepts an operation
input by the operator. As illustrated in FIG. 3, in the
present embodiment, as an example, the operation de-
vice 2 includes a right and left pair of the operation levers
21, 22, and the like. The operation levers 21, 22 of the
operation device 2 are located on both sides in the right-
left direction D3 of a front end portion of the driver’s seat.
In thisway, the operatorwho is seatedon thedriver’s seat
can operate the operation device 2 without a significant
change in his/her posture.
[0035] In thepresent embodiment, as illustrated inFIG.
3, an unlock operation unit 20 and a display 35 are
provided to each of the paired the operation levers 21,
22. The unlock operation unit 20 is connected to the
control system 1 and outputs, to the control system 1,
an operation signal that corresponds to an operation of
the unlock operation unit 20. The display 35 is connected
to the control system1,andchangesadisplay statewhen
being controlled by the control system 1. A detailed
description on the configuration of the operation device
2 will be made in the section of "[2] Operation Device".
[0036] Thedisplay device is arranged in thedrivingunit
34 and is a user interface that outputs the various types of
the information to the operator. The display device is
controlled by the control system 1 and displays various
screens to present (output) the various types of the
information. The display device may have a sound (in-
cluding voice) output function in addition to the display
function, and may present the various types of the in-
formation by sound. Furthermore, in the present embodi-
ment, the display device includes an input unit such as a
touchscreen, and accepts any of various types of opera-
tions by the operator by outputting an electric signal that

corresponds to the operator’s operation. As a result, the
operator can visually check the display screen that is
displayed on the display device, and can operate the
display device when necessary.
[0037] FIG. 3 schematically illustrates a hydraulic cir-
cuit and an electric circuit (an electrical connection re-
lationship)of theworkmachine3according to thepresent
embodiment. In FIG. 3, a solid line represents a high-
pressure oil path (for the hydraulic oil), a dotted line
represents a low-pressure oil path (for pilot oil), and a
one-dot chain arrow represents an electric signal path. In
addition, a bold (solid) line betweena cutoff lever 521 and
a cutoff switch 522 represents a physical connection
between the cutoff lever 521 and the cutoff switch 522.
[0038] As illustrated in FIG. 3, the work machine 3
includes, in addition to the control system 1 and the
hydraulic pump41,apilot pump42,afirst hydraulic circuit
43, a second hydraulic circuit 44, a third hydraulic circuit
45, an inlet valve 46, and remote control valves 47, 48.
The work machine 3 further includes a first control valve
51, a second control valve 52, the cutoff lever 521, the
cutoff switch 522, and the like.
[0039] The hydraulic oil from the hydraulic pump 41,
which is driven by the engine, is supplied to the hydraulic
motor 61 of the travel unit 31, the hydraulic motor of the
turning unit 32, the hydraulic cylinder 62 of the work unit
33, and the like. In thisway, the (hydraulic) actuators such
as the hydraulic motor 61 and the hydraulic cylinder 62
are driven.
[0040] The first hydraulic circuit 43 includes plural first
direction switching valves (control valves) 431 of a pilot
type, each of which can switch a direction and the flow
rate of the hydraulic oil from the hydraulic pump 41. Each
of the plural first direction switching valves 431 is pro-
vided in a manner to correspond to the actuator (the
hydraulic cylinder 62 or the like) of the work unit 33,
and is driven when being supplied with a pilot signal
(the pilot oil) as an input command from the pilot pump
42. The remote control valves 47, 48 are provided to pilot
signal supply paths to theseplural first direction switching
valves 431.
[0041] According to this configuration, each of the
plural first direction switching valves 431 is driven by a
secondary pressure of respective one of the remote
control valves 47, 48, and the corresponding actuator
(the hydraulic cylinder 62 or the like) of the work unit 33 is
thereby driven. Thus, each of the remote control valves
47, 48outputsaworkoperationcommand to theworkunit
33 according to the operation of the operation device 2
(theoperation levers 21, 22), therebydrives theactuators
of the work unit 33, and causes the work unit 33 to make
expansion motion, contraction motion, or the like.
[0042] The second hydraulic circuit 44 includes plural
second direction switching valves 441 of the pilot type,
each ofwhich can switch the direction and the flow rate of
the hydraulic oil from the hydraulic pump 41. Each of the
plural second direction switching valves 441 is provided
in a manner to correspond to the actuator (the hydraulic
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motor 61 or the like) of the travel unit 31, and is driven
when being supplied with the pilot signal as the input
command from the pilot pump 42. A remote control valve
is provided to a pilot signal supply path to these plural
second direction switching valves 441. The remote con-
trol valveworks cooperatively with the operation device 2
such as an unillustrated travel lever.
[0043] According to this configuration, each of the
plural second direction switching valves 441 is driven
by a secondary pressure of the remote control valve that
works cooperatively with the travel lever, and the corre-
sponding actuator (the hydraulic motor 61 or the like) of
the travel unit 31 is thereby driven. Thus, the remote
control valve outputs a travel operation command to
the travel unit 31 according to the operation of the opera-
tion device 2 (the travel lever), thereby drives the actua-
tors of the travel unit 31, and causes the travel unit 31 to
make travelmotion (travel forward, travel reversely, or the
like).
[0044] The third hydraulic circuit 45 includes a third
direction switching valve 451 of the pilot type capable of
switching the direction and the flow rate of the hydraulic
oil from the hydraulic pump 41. The third direction switch-
ing valve451 is provided in amanner to correspond to the
actuator (thehydraulicmotor) of the turningunit 32, and is
driven when being supplied with the pilot signal as the
input command from the pilot pump 42. The remote
control valve 47 is provided to a pilot signal supply path
to the third direction switching valve 451.
[0045] According to this configuration, the third direc-
tion switching valve 451 is driven by the secondary
pressure of the remote control valve 47, and the corre-
spondingactuator (thehydraulicmotor) of the turningunit
32 is thereby driven. Thus, the remote control valve 47
outputs a turning operation command to the turning unit
32 according to the operation of the operation device 2
(theoperation lever 21), therebydrives theactuator of the
turning unit 32, and causes the turning unit 32 to make
turning motion (a left turn, a right turn, or the like).
[0046] Here, a turning brake 64 is attached to the
hydraulic motor (a turning motor 63) that is the actuator
of the turning unit 32. The turning brake 64 locks the
turningmotor 63of the turningunit 32byaspring force, so
as to restrict the turningmotion of the turning unit 32. The
turning brake 64 is driven when being supplied with the
pilot signal that is the input command from the pilot pump
42, and unlocks the turning motor 63 in a disrupted state
of the pilot signal.
[0047] The inlet valve 46 distributes the hydraulic oil
from the hydraulic pump 41 to each of the first hydraulic
circuit 43 and the second hydraulic circuit 44. In a state
where the hydraulic oil is supplied from the inlet valve 46,
thedirection switching valves (the first direction switching
valve 431 and the second direction switching valve 441)
of the first hydraulic circuit 43 and the second hydraulic
circuit 44 are driven. In this way, the corresponding
actuators (the hydraulic cylinder 62 and the hydraulic
motor 61) are driven.

[0048] The inlet valve46 isdrivenby thepilot signal that
is the input command from the pilot pump 42, and
switches a supply destination of the hydraulic oil from
thehydraulic pump41among thefirst hydraulic circuit 43,
the second hydraulic circuit 44, and the tank. In the
present embodiment, in the state of being supplied with
thepilot signal, the inlet valve46selects the first hydraulic
circuit 43 and the second hydraulic circuit 44 as the
supply destinations of the hydraulic oil from the hydraulic
pump41. In a statewhere the pilot signal is disrupted, the
inlet valve 46 selects the tank as the supply destination of
the hydraulic oil from the hydraulic pump 41.
[0049] FIG. 3 illustrates the configuration that the hy-
draulic oil is supplied from the single hydraulic pump41 to
the first hydraulic circuit 43, the second hydraulic circuit
44, and the third hydraulic circuit 45. However, the in-
vention is not limited thereto, and the hydraulic oil may be
supplied from the separate hydraulic pumps 41. That is,
for example, the hydraulic pump 41 as a supply source of
the hydraulic oil may differ between the first hydraulic
circuit 43 and the second hydraulic circuit 44, for exam-
ple.
[0050] As it has been described so far, the operation
device 2 controls the remote control valves 47, 48 ac-
cording to operation amounts of the operation levers 21,
22, and thereby controls the turning unit 32 and the work
unit 33. In addition, the operation device 2 controls the
remote control valve according to an operation amount of
the travel lever, and thereby controls the travel unit 31.
That is, the operator can actuate the remote control
valves 47, 48 by operating the operation device 2 to
instruct the direction and the flow rate of the hydraulic
oil from the hydraulic pump 41, and can thereby run the
work machine 3.
[0051] The first hydraulic circuit 43 and the second
hydraulic circuit 44 respectively have pressure sensors
432, 442. Each of the pressure sensors 432, 442 detects
a pressure of the detection pilot signal (a pilot pressure)
that is generated inadetectionhydraulic circuit according
to motion of a spool in respective one of the first direction
switching valve 431 and the second direction switching
valve 441. The pressure sensors 432, 442 are connected
to the control system 1, and pressure detection signals
indicative of the pressures detected by the pressure
sensors 432, 442 are input to the control system 1.
Actuation states of the remote control valves 47, 48, that
is, operation states of the operation levers 21, 22 (the
operation device 2) are reflected to the pressures de-
tected by the pressure sensors 432, 442, respectively.
However, each of the pressure sensors 432, 442may be
configured to detect the pressure that varies by the
operation state of the operation device 2, and, for exam-
ple, may directly detect the pressure of the pilot signal
(the pilot pressure) of respective one of the first direction
switching valve 431 and the second direction switching
valve 441.
[0052] The first control valve 51 is provided to the pilot
signal supply path from thepilot pump42 to the inlet valve
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46 and the remote control valves 47, 48. The second
control valve 52 is provided onanupstreamside (the pilot
pump42side)of thefirst control valve51 in thepilot signal
supply path from the pilot pump 42 to the inlet valve 46
and the remote control valves 47, 48.
[0053] The first control valve 51 and the second control
valve 52 that are inserted in series in the pilot signal path
are electromagnetic control valves (electromagnetic
valves). Accordingly, the pilot signal path to the inlet valve
46 and the remote control valves 47, 48 is opened only in
a state where both of the first control valve 51 and the
second control valve 52 are opened. In other words, the
pilot signal path to the inlet valve 46 and the remote
control valves 47, 48 is closed in a state where at least
one of the first control valve 51 and the second control
valve 52 is closed.
[0054] The first control valve 51 is connected to the
control system 1, is run according to a control signal (a
supply current) from the control system 1, and switches
opening/closing of the path for the pilot signal supplied
from thepilot pump42 to the inlet valve 46and the remote
control valves 47, 48. That is, in the opened state of the
first control valve 51, the first control valve 51 is brought
into an "unlocked state" where the path is opened. In the
closed state of the first control valve 51, the first control
valve 51 is brought into a "locked state" where the path is
closed.
[0055] The second control valve 52 is a cutoff valve, is
connected to a power source via the cutoff switch 522,
and is run according to the supply current from the power
source. Here, in an energized state, that is, in the state
where the current as the control signal is supplied, the
second control valve 52 closes the pilot signal path.
Meanwhile, in an unenergized state, that is, in the state
where the current as the control signal is cut off, the
second control valve 52 opens the pilot signal path.
[0056] The cutoff switch 522 works cooperatively with
thecutoff lever521.Thecutoff lever521 isarranged in the
driving unit 34 of the machine body 30 and accepts an
operation input by the operator. In the present embodi-
ment, as an example, the cutoff lever 521 can be oper-
ated along the up-down direction D1. When the cutoff
lever 521 is located at a "raised position" that is an upper
end position in a movable range, the cutoff switch 522 is
"on". When the cutoff lever 521 is located at a "lowered
position" that is a lower end position in the movable
range, the cutoff switch 522 is "off". Then, the cutoff
switch 522 is connected to the control system 1, and
on/off of the cutoff switch 522 is monitored by the control
system 1.
[0057] In this way, when the cutoff lever 521 is at the
"loweredposition", the second control valve 52 is brought
into the unenergized state. Accordingly, the second con-
trol valve52 isbrought into the "unlockedstate"where the
path isopened.Meanwhile,when thecutoff lever521 isat
the "raised position", the second control valve 52 is
brought into the energized state. Accordingly, the second
control valve 52 is brought into the "locked state" where

the path is closed.
[0058] Then,when at least one of the first control valve
51 and the second control valve 52 is in the locked state,
thepilot signal tobe supplied to the inlet valve46 is cut off.
Accordingly, since the hydraulic oil from the hydraulic
pump 41 is no longer supplied to the first hydraulic circuit
43 and the second hydraulic circuit 44, at least the
actuators of the travel unit 31 and the work unit 33 can
no longer be driven, and then the travel unit 31 and the
work unit 33 are forcibly stopped without the operation of
the operation device 2. Furthermore, at this time, a pri-
mary pressure (the pilot signal) to the remote control
valves 47, 48 is also cut off. Thus, even when the opera-
tion device2 is operated, the remote control valves 47, 48
are not driven.
[0059] Fromwhat have been described so far, when at
least one of the first control valve 51 and the second
control valve 52 is in the locked state, theworkmachine 3
is brought into an "inoperable state" where at least the
travel unit 31 and the work unit 33 cannot be operated.
Meanwhile, when both of the first control valve 51 and the
second control valve 52 are in the unlocked state, the
workmachine 3 is brought into an "operable state" where
the travel unit 31, the turning unit 32, and thework unit 33
can be operated. Just as described, when the cutoff lever
521 is at the "raised position" and the cutoff switch 522 is
on, running of the work machine 3 is forcibly restricted
regardless of the operation of the operation device 2. The
cutoff lever 521 is a lever that is operated to lock running
of the workmachine 3 as described above, and is synon-
ymous with a gate lock lever.
[0060] In the present embodiment, the first control
valve 51 is a component of a first lock device 101, and
the second control valve 52 is a component of a second
lock device 102. That is, theworkmachine 3 according to
thepresent embodiment includes thefirst lockdevice101
and the second lock device 102, each of which can be
switched between the locked state and the unlocked
state. The first lock device 101 includes the first control
valve 51, and the second lock device 102 includes the
second control valve 52.
[0061] The control system 1 is mainly configured as a
computer system that has one or more processors such
as a central processing unit (CPU) andone ormore types
ofmemorysuchas readonlymemory (ROM)and random
access memory (RAM), and executes various types of
processing (information processing). In the present em-
bodiment, the control system 1 is an integrated controller
that controls the entire work machine 3, and includes an
electronic control unit (ECU), for example. However, the
control system 1 may be provided separately from the
integrated controller. A detailed description on the control
systemwill bemade in the section of "[3] Configuration of
Control System".
[0062] In addition to theabove-describedcomponents,
themachine body 30 includes a communication terminal,
the fuel tank, a battery, and the like. Themachine body 30
further includes sensors for monitoring a running condi-
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tion of themachinebody30, andexamples of the sensors
are a coolant temperature sensor, a hydraulic oil tem-
perature sensor, a tachometer for measuring an engine
speed, and an hour meter for measuring a running time.

[2] Operation Device

[0063] Next, a detailed description will be made on the
configuration of the operation device 2 with reference to
FIG. 4. As described above, the operation device 2 has
the pair of the operation levers 21, 22. As illustrated in
FIG.4, theoperation lever 21 is locatedona left handside
when seen from the operator who gets in the driving unit
34, and the operation lever 22 is located on a right hand
side when seen from the operator who gets in the driving
unit 34. Accordingly, for example, by holding the opera-
tion lever 21 with the operator’s left hand and holding the
operation lever 22 with the operator’s right hand, and by
operating these paired operation levers 21, 22, the op-
erator causes theworkmachine 3 tomake any of various
types of the motion such as the forward travel and the
reverse travel.
[0064] Here, the operation device 2 has plural (four
herein) operatorsSw1 toSw4.TheoperatorsSw1 toSw4
are arranged on a front surface side (a front side) of each
of the operation levers 21, 22. In the present embodi-
ment, asanexample, eachof theoperatorsSw1 toSw3 is
a momentary-type push-button switch. The operation
element Sw4 is a lever switch operable to be tilted right-
ward or leftward.
[0065] Each of the operation levers 21, 22 further has
the unlock operation unit 20 and the display 35. In the
present embodiment, as an example, similar to the plural
operators Sw1 to Sw4, the unlock operation unit 20 and
the display 35 are arranged on the front surface side (the
front side) of each of the operation levers 21, 22.
[0066] Theunlock operation unit 20 is anoperation unit
for shifting the state of the work machine 3 from the
inoperable state to the operable state. In the present
embodiment, as an example, the unlock operation unit
20 is a momentary-type push-button switch. Thus, the
unlock operation unit 20 accepts an operation (an un-
locking operation) by the operator when being pushed by
the operator.
[0067] A display state of the display 35 is changed
depending on whether the state of the work machine 3
is the inoperable state or the operable state. For this
reason, by looking at the display 35, the operator can
comprehend whether the state of the work machine 3 is
the inoperable state or the operable state. In the present
embodiment, as an example, the display 35 includes
light-emitting element such as an LED, and presents
any of the various types of the information according to
a light-emitting state (a lighting state) thereof.
[0068] Here, the display 35 is arranged at a position
corresponding to the unlock operation unit 20. More
specifically, the display 35 is provided near (an adjacent
position to) the unlock operation unit 20 or integrally with

the unlock operation unit 20. In the present embodiment,
the display 35 is integrated with the unlock operation unit
20, and an operation surface of the unlock operation unit
20 has translucency. In this way, the display state of the
display 35 can be checked visually. For this reason, the
operator can easily operate the unlock operation unit 20
after comprehending whether the state of the work ma-
chine 3 is the inoperable state or the operable state.

[3] Configuration of Control System

[0069] Next, a description will be made on the config-
uration of the control system 1 according to the present
embodiment with reference to FIG. 3. The control system
1 is the component of the work machine 3 and, together
with the machine body 30 and the like, constitutes the
work machine 3. In other words, the work machine 3
according to the present embodiment at least includes
the control system 1 and the machine body 30 (including
the travel unit 31, the turning unit 32, and the work unit
33).
[0070] As illustrated in FIG. 3, the control system 1
includes a display processing unit 11, a lock processing
unit 12, and an unlock processing unit 13. In the present
embodiment, as an example, the control system 1 is
mainly configured as the computer system that has the
one or more processors. Thus, when the one or more
processors execute a work machine control program,
these plural functional units (the display processing unit
11 and the like) are implemented. These plural functional
units included in the control system 1 may separately be
provided in plural casings or may be provided in a single
casing.
[0071] The control system 1 is configured to be com-
municable with the device that is provided to each of the
units of the machine body 30. More specifically, at least
the unlock operation unit 20, the display 35, the pressure
sensors 432, 442, the cutoff switch 522, the first control
valve 51, and the like are connected to the control system
1. In this way, the control system 1 can control the display
35, the first control valve 51, and the like, and can acquire
the electric signals from the unlock operation unit 20, the
pressure sensors 432, 442, the cutoff switch 522, and the
like. Here, the control system 1 may exchange the var-
ious types of the information (data) either directly with
each of the devices or indirectly with each of the device
via a repeater or the like.
[0072] The display processing unit 11 controls the dis-
play 35 and thereby executes display processing to
cause the display 35 to display. In the present embodi-
ment, the display 35 serves as both of a first display and a
second display. The first display displays whether the
state of the work machine 3 is the inoperable state or the
operable state. Meanwhile, the second display displays
whether the second lock device 102 is in the locked state
or the unlocked state. That is, the display processing unit
11 changes the display state (the lighting state) of the
display 35 as the first display depending on whether the
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work machine 3 is in the inoperable state or the operable
state, and changes the display state (the lighting state) of
the display 35 as the second display depending on
whether the second lock device 102 is in the locked state
or the unlocked state.
[0073] The lock processing unit 12 executes first lock
processing to switch the first lock device 101 from the
unlocked state to the locked state. More specifically, the
lock processing unit 12 closes the first control valve 51 of
thefirst lockdevice101and therebyswitches thefirst lock
device 101 from the unlocked state to the locked state.
[0074] The unlock processing unit 13 executes unlock
processing for shifting the state of the work machine 3
from the inoperable state to the operable state on the
basis of an unlock operation of the unlock operation unit
20.Morespecifically, theunlockprocessingunit 13opens
the first control valve 51 of the first lock device 101 on the
basis of the unlock operation of the unlock operation unit
20 and thereby switches the first lock device 101 from the
locked state to the unlocked state.
[0075] When satisfying a specific condition after the
unlock operation, the lock processing unit 12 executes
shiftingprocessing to shift the stateof theworkmachine3
from the operable state to the inoperable state. More
specifically, when satisfying the specific condition after
the unlock operation of the unlock operation unit 20, the
lock processing unit 12 closes the first control valve 51 of
the first lock device 101 and thereby shifts the first lock
device 101 from the unlocked state to the locked state.
[0076] Here, the specific condition includes a condition
that the specific operation unit related to the operation of
the work machine 3 remains not operated for a standby
time. In the present embodiment, the operation levers 21,
22of theoperationdevice2areanexampleof thespecific
operation unit. In addition, in the present embodiment,
the standby time is set as a fixed time. However, the
present invention is not limited thereto and may vary
according to a peripheral condition. For example, the
standby timemay vary by presence or absence or a state
of theoperator orapersonaround theworkmachine3.As
anexample, in the casewhere theoperator expresses an
intention to operate the operation device 2, such as the
operator gripping theoperation levers 21, 22, the standby
time is preferably extended.

[4] Work Machine Control Method

[0077] A description will hereinafter be made on an
example of a control method for the work machine 3
(hereinafter, simply referred to as a "control method")
that is mainly executed by the control system 1 with
reference to FIG. 5.
[0078] The control method according to the present
embodiment is executed by the control system 1 that is
mainly configured as the computer system, and thus, in
other words, is embodied by a work machine control
program (hereinafter, simply referred to as a "control
program"). That is, the control program according to

the present embodiment is a computer program that
causes the one or more processors to execute each of
the processing related to the control method. For exam-
ple, such a control program may cooperatively be exe-
cuted by the control system 1 and the operation device 2.
[0079] Here, in the case where a preset specific start
operation for executing the control program is performed,
the control system1 executes the following various types
of the processing related to the control method. An ex-
ample of the start operation is an operation to activate the
engine of the workmachine 3.Meanwhile, when a preset
specific termination operation is performed, the control
system 1 terminates the following various types of the
processing related to the control method. An example of
the termination operation is an operation to stop the
engine of the work machine 3.
[0080] That is, in the control method according to the
present embodiment, processing in step S1 onward is
started at a time point at which the operation to activate
the engine of the work machine 3 (ignition on) is per-
formed.
[0081] In step S1, the display processing unit 11 of the
control system 1 continuously turns on the display 35 as
the second display. Here, it is assumed that the work
machine 3 can perform the engine activation operation
only in the state where the cutoff lever 521 is at the raised
position. Accordingly, in step S1, inevitably, the cutoff
lever 521 is at the raised position, and the second lock
device 102 (the second control valve 52) is in the locked
state. That is, at this time, since the second lock device
102 (the second control valve 52) is in the locked state,
the display processing unit 11 continuously turns on the
display 35.
[0082] If the cutoff lever 521 remains at the raised
position in step S2 (S2: Up), the second control valve
52 of the second lock device 102 remains in the locked
state (a closed state) (S3). Furthermore, in step S4, the
lock processing unit 12 brings the first control valve 51 of
the first lock device 101 into the locked state (the closed
state). That is, since both of the first lock device 101 and
the second lock device 102 are in the locked state, the
work machine 3 is brought into the inoperable state (S5),
and the processing returns to step S2.
[0083] On the other hand, if the cutoff lever 521 is
operated to be located at the lowered position in step
S2 (S2:Down), the second control valve 52 of the second
lock device 102 is brought into the unlocked state (an
open state) (S6). However, at the time, since the first
control valve 51 of the first lock device 101 remains in the
locked state (the closed state), the work machine 3
maintains the inoperable state (S5).
[0084] In next step S7, the display processing unit 11
blinks (intermittently turns on) the display 35 as the
second display. In other words, at this time, since the
second lock device 102 (the second control valve 52) is in
the unlocked state, the display processing unit 11
changes the display state of the display 35 from a con-
tinuously turned state to a blinked state. That is, the
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display processing unit 11 changes the display state of
the second display (the display 35) depending on
whether the second lock device 102 is in the locked state
or the unlocked state. Accordingly, the operator can
comprehend, from the display state of the second display
(the display 35), that the second lock device 102 is
brought into the unlocked state, that is, that the unlock
operation can be accepted.
[0085] In step S8, if the unlock operation unit 20 is
operated, the display processing unit 11 determines that
the unlock operation has been performed (S8: Yes), and
turns off the display 35 as the first display. That is, at this
time, the unlock processing unit 13 brings the first control
valve51of thefirst lockdevice101 into theunlockedstate
(the open state) (S10). In this way, since both of the first
lock device 101 and the second lock device 102are in the
unlocked state, the work machine 3 is brought into the
operable state (S13).
[0086] In other words, the display processing unit 11
changes the display state of the display 35 from the
blinked state to a turned-off state when the state of the
work machine 3 is switched from the inoperable state to
the operable state. That is, the display processing unit 11
changes the display state of the first display (the display
35) depending on whether the state of the work machine
3 is the inoperable state or the operable state. In thisway,
the operator can comprehend, from the display state of
the first display (the display 35), that the work machine 3
is brought into the operable state.
[0087] After bringing the first control valve 51 of the first
lock device 101 into the unlocked state (the open state)
(S10), the unlock processing unit 13 accepts the opera-
tions of the operation levers 21, 22 (S12) while starting a
timer for the standby time (S 11). At this time, if at least
one of the operation levers 21, 22 is operated (S12: Yes),
the work machine 3 is run according to the operation due
to a fact that the work machine 3 is in the operable state
(S13). Thereafter, if both of the operation levers 21, 22
are no longer operated (S14: No), the timer for the
standby time is reset (S15), and the processing returns
to step S11.
[0088] Ontheotherhand, if at leastoneof theoperation
levers 21, 22 is operated in step S14 (S14: Yes), the
unlock processing unit 13 brings the first control valve 51
of the first lock device 101 into the unlocked state (the
open state) (S16), and the processing returns to step
S13.
[0089] If the standby time has elapsed from the timer
start (S 11) in the statewhere noneof theoperation levers
21, 22 is operated, the timer is ended (S17: Yes). Then,
the display processing unit 11 blinks (intermittently turns
on) the display 35 as the second display (S18), and the
lock processing unit 12 brings the first control valve 51 of
the first lock device 101 into the locked state (the closed
state) (S19). In this way, since the first lock device 101 is
in the locked state, theworkmachine 3 is brought into the
inoperable state (S20).
[0090] In other words, when satisfying the specific

condition after the unlock operation (S8: Yes), the lock
processing unit 12 executes the shifting processing to
shift the state of the work machine 3 from the operable
state to the inoperable state (S20). Here, the specific
condition includes the condition that the specific opera-
tion unit related to the operation of the work machine 3
remains not operated for the standby time (S12: No and
S17: Yes). Furthermore, at this time, the state of the work
machine 3 is switched to the inoperable state, and the
display processing unit 11 thereby changes the display
state of the display 35 from the turned-off state to the
blinked state (S18).
[0091] Also, in step S8, if the unlock operation is not
performed (S8: No), the processing proceeds to step
S18, In thisway, the inoperable state of theworkmachine
3 is continued (S20).
[0092] The control system 1 repeatedly executes the
processing in steps S2 to S20 described above. How-
ever, the flowchart illustrated in FIG. 5 is merely one
example. Processing may appropriately be added or
omitted, or an order of the processing may appropriately
be switched.
[0093] As it has been described so far, the control
method according to the present embodiment has: shift-
ing the state of the work machine 3 from the inoperable
state to the operable state on the basis of the unlock
operation by the unlock operation unit 20 (S13). This
control method further has: when the specific condition
is satisfied after the unlock operation (S8: Yes), shifting
the state of theworkmachine 3 from the operable state to
the inoperable state (S20). The specific condition in-
cludes the condition that the specific operation unit
(the operation levers 21, 22) related to the operation of
theworkmachine 3 remains not operated for the standby
time (S12: No and S17: Yes).
[0094] According to this configuration, unless the op-
erator exhibits the intention to operate by the unlock
operation of the unlock operation unit 20, the work ma-
chine3 ismaintained in the inoperable state. In thisway, it
is possible to suppress the work machine 3 from being
run by the operation of the operation device 2 that is not
intended by the operator. In addition, even in the case
where the unlock operation of the unlock operation unit
20 is performed, the work machine 3 returns to be in the
inoperable state when the unoperated state of the opera-
tion device 2 continues for the standby time. Thus, it is
possible to suppress the work machine 3 from being run
by the operation of the operation device 2 that is not
intended by the operator. As a result, there is an advan-
tage of easily improving operability.
[0095] In addition, in the control method according to
the present embodiment, the display state of the first
display (the display 35) is changed depending on
whether the state of the workmachine 3 is the inoperable
state or the operable state. Accordingly, when the opera-
tor is notified of whether the work machine 3 is in the
inoperable state or the operable state, it is possible to
suppress the work machine 3 from being run by the
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operation of the operation device 2 that is not intended by
the operator while suppressing the operability from being
reduced for a reason that the operator does not notice the
inoperable state.
[0096] In the present embodiment, the unlock opera-
tion unit 20 is provided to the specific operation unit. In
other words, since the unlock operation unit 20 is pro-
vided to the specific operation unit (the operation levers
21, 22) included in the specific condition, theoperator can
intuitively perform the unlock operation at the time of
exhibiting the intention to operate the specific operation
unit.
[0097] The work machine 3 includes: the first lock
device 101 that is switched from the locked state to the
unlocked state on the basis of the unlock operation; and
the second lockdevice102 that canbe switchedbetween
the locked state and the unlocked state separately from
the first lock device 101. In the casewhere both of the first
lock device 101 and the second lock device 102are in the
unlocked state (S6 and S10), the work machine 3 is
brought into the operable state. In this way, the operation
of the workmachine 3 is doubly restricted by the first lock
device 101 and the second lock device 102. Thus, it is
possible to further reliably suppress the work machine 3
from being run by the operation of the operation device 2
that is not intended by the operator.
[0098] Here, in the case where the operable condition
including the condition that the second lock device 102 is
switched from the locked state to the unlocked state is
satisfied (S6), theunlockoperationcanbeaccepted (S8).
In other words, when the second lock device 102 is in the
locked state, the unlock operation is unacceptable. Thus,
it is possible to further reliably suppress theworkmachine
3 from being run by the operation of the operation device
2 that is not intended by the operator.
[0099] In the control method according to the present
embodiment, when the power source (the engine) for
driving the work machine 3 is activated, the display state
of the second display (the display 35) is changed. More
specifically, in the present embodiment, the display pro-
cessing unit 11 changes the display state of the second
display (the display 35) from the turned-off state to the
continuously blinked state in accordance with the activa-
tion of the engine (S1). In this way, in the work machine 3
in which the activation operation of the power source can
be performed only when the second lock device 102 is in
the lockedstate, theoperator canbenotifiedof the locked
state of the second lock device 102 after the activation of
the power source. Thus, it is possible to suppress the
reduced operability, which is caused when the operator
does not notice the inoperable state.
[0100] In the control method according to this embodi-
ment, when the work machine 3 is brought into the
inoperable state, the turning motor 63, which makes
the turning unit 32 supported by the travel unit 31 of
the work machine 3 turn, is unlocked by controlling the
first control valve 51 on the pilot signal path for the
direction switching valves (the first direction switching

valve 431 and the second direction switching valve 441)
for controlling the actuators of the work machine 3.
Furthermore, the inlet valve 46 guides the hydraulic oil,
which is fed from the hydraulic pump41, to either the tank
or the hydraulic circuits (the first hydraulic circuit 43 and
the second hydraulic circuit 44) for supplying the hydrau-
lic oil to the actuators, and such an inlet valve 46 is
switched to the tank side. Accordingly, when the work
machine3 is in the inoperablestate, thehydraulic oil is not
supplied from the hydraulic pump 41 to the hydraulic
circuits (the first hydraulic circuit 43 and the second
hydraulic circuit 44). As a result, it is possible to suppress
theworkmachine 3 frombeing run by the operation of the
operation device 2 that is not intended by the operator.
[0101] Here, the actuators are controlled by the sec-
ondary pressures that are output from the remote control
valves 47, 48 using the pilot signal as the primary pres-
sure. Accordingly, since the pilot signal is blocked by the
first control valve 51, the remote control valves 47, 48 are
disabled. In addition, since the operation of the operation
device 2 itself can be disabled, it is possible to further
reliably suppress the work machine 3 from being run by
the operation of the operation device 2 that is not in-
tended by the operator.
[0102] The second lock device 102 includes the sec-
ond control valve 52, which is inserted in series with the
first control valve51 in thepilot signal path, andblocks the
pilot signal by the second control valve 52 to bring the
work machine 3 into the inoperable state. In this way, in
the inoperable state, the operation of the workmachine 3
is doubly restricted by the first control valve 51 and the
second control valve 52. Thus, it is possible to further
reliably suppress the work machine 3 from being oper-
ated by the operation of the operation device 2 that is not
intended by the operator.

[5] Modified Examples

[0103] Hereinafter, modified examples of the first em-
bodimentwill be listed.Themodifiedexamples,whichwill
be described below, can appropriately be combined and
implemented.
[0104] The control system 1 in the present disclosure
includes the computer system. The computer system is
mainly configured to include, as hardware, the one or
more processors and the one or more types of the mem-
ory. When the processor executes the program that is
stored in the memory of the computer system, the func-
tion as the control system 1 in the present disclosure is
implemented. Theprogrammaybe recorded in themem-
ory of the computer system in advance, may be provided
through an electric communication line, or may be pro-
vided in a manner to be recorded in a non-transitory
recording medium, such as a memory card, an optical
disk, a hard disk drive, or the like, each of which is read-
able by the computer system. Furthermore, someor all of
the functional units included in the control system 1 may
be configured as an electronic circuit.
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[0105] The configuration that at least some of the
functions of the control system1are integrated in a single
casing is not essential, and the components of the control
system 1 may separately be provided in plural casings.
On the contrary, the functions that are separately pro-
vided in the plural devices (for example, the control
system 1 and the operation device 2) in the first embodi-
ment may be integrated in the single casing. Further-
more, at least some of the functions of the control system
1 may be implemented by a cloud (cloud computing) or
the like.
[0106] The first display and the second display are not
limited to the common display 35 and may separately be
provided. In addition, the display 35 is not limited to the
light-emitting unit and may be a liquid-crystal display, for
example.
[0107] The specific operation unit is not limited to the
operation levers 21, 22 and may be one of the operation
levers 21, 22 or another operation unit.
[0108] The power source of the work machine 3 is not
limited to the diesel engine. For example, the power
source of the work machine 3 may be the engine other
than the diesel engine, may be a motor (an electric
motor), or may be a hybrid power source that includes
the engine and the motor (the electric motor).
[0109] Eachof the operation levers 21, 22 in the opera-
tion device 2 is the electric operation device, and may
accept the various operations by the operator by out-
putting an electric signal (an operation signal) corre-
sponding to the operation by the operator to the control
system 1. In this case, the control system 1 can control
the actuator by controlling a control valve (an electro-
magnetic valve), which is provided instead of the remote
control valves 47, 48, according to the operation of the
operation device 2 (the operation levers 21, 22), for
example.
[0110] The unlock operation unit 20 is not limited to the
push-button switch and may adopt a mode such as a
touchscreen, an operation dial, a pointing device such as
a keyboard or a mouse, a voice input, a gesture input, or
an input of an operation signal from another terminal.
[0111] The actuator in each of the units of the machine
body 30 is not limited to the hydraulic actuator. For
example, the actuator may be a pneumatic actuator that
is driven by a pneumatic pressure of compressed air or
the like, may be an electric actuator that is driven by
supplied electricity, or may be a combination of these.

REFERENCE SIGNS LIST

[0112]

1: work machine control system
3: work machine
12: lock processing unit
13: unlock processing unit
21, 22: operation lever (specific operation unit)
30: machine body

31: travel unit
32: turning unit
35: display (first display, second display)
41: hydraulic pump
46: inlet valve
47, 48: remote control valve
51: first control valve
52: second control valve
61: hydraulic motor (actuator)
62: hydraulic cylinder (actuator)
63: turning motor (actuator)
101: first lock device
102: second lock device
431: first direction switching valve (direction switch-
ing valve)
441: second direction switching valve (direction
switching valve)

Claims

1. A work machine control method comprising: shifting
a state of aworkmachine froman inoperable state to
an operable state on the basis of an unlock operation
of an unlock operation unit, and further comprising:
when a specific condition including a condition that a
specific operation unit related to an operation of the
work machine remains unoperated for a standby
time after the unlock operation is satisfied, shifting
the state of theworkmachine from theoperable state
to the inoperable state.

2. Theworkmachinecontrolmethodaccording to claim
1 further comprising: changing a display state of a
first display depending on whether the state of the
workmachine is the inoperable state or the operable
state.

3. Theworkmachinecontrolmethodaccording to claim
2, wherein the first display is arranged at a position
that corresponds to the unlock operation unit.

4. The work machine control method according to any
one of claims 1 to 3, wherein the unlock operation
unit is a push-button switch.

5. The work machine control method according to any
one of claims 1 to 4, wherein the unlock operation
unit is provided to the specific operation unit.

6. The work machine control method according to any
one of claims 1 to 5, wherein the work machine
includes: a first lock device that is switched from a
locked state to an unlocked state on the basis of the
unlock operation; and a second lock device that can
be switched between a locked state andan unlocked
state separately from the first lock device, and, in the
case where both of the first lock device and the
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second lock device are in the unlocked state, the
work machine brings the state of the work machine
into the operable state.

7. Theworkmachinecontrolmethodaccording to claim
6, wherein, in the case where an operable condition
including a condition that the second lock device is
switched from the locked state to the unlocked state
is satisfied, the work machine is brought into a state
in which the unlock operation can be accepted.

8. Theworkmachinecontrolmethodaccording to claim
6 or 7 further comprising: changing a display state of
a second display depending on whether the second
lock device is in the locked state or the unlocked
state.

9. Theworkmachinecontrolmethodaccording to claim
8 further comprising: changing the display state of
the second display when a power source for driving
the work machine is activated.

10. The work machine control method according to any
one of claims 6 to 9 wherein, when the state of the
work machine is switched to the inoperable state, a
first control valve on a path of a pilot signal for a
direction switching valve is controlled to unlock a
turning motor that causes a turning unit to turn,
and an inlet valve that guides hydraulic oil fed from
a hydraulic pump is switched to a tank side, the
direction switching valve controlling an actuator of
the work machine, the turning unit being supported
by a travel unit of the work machine, and the inlet
valve guiding the hydraulic oil to either the tank or a
hydraulic circuit for supplying the hydraulic oil to the
actuator.

11. Theworkmachinecontrolmethodaccording to claim
10,wherein the actuator is controlled by a secondary
pressure that is output from a remote control valve
using the pilot signal as a primary pressure.

12. Theworkmachinecontrolmethodaccording to claim
10 or 11, wherein the second lock device includes a
second control valve that is inserted in serieswith the
first control valve on the path of the pilot signal, and
blocks the pilot signal by the second control valve to
bring the work machine into the inoperable state.

13. A work machine control program for causing one or
more processors to execute the work machine con-
trol method according to any one of claims 1 to 12.

14. A work machine control system comprising: an un-
lock processing unit that shifts a state of a work
machine from an inoperable state to an operable
state on the basis of an unlock operation of the
unlock operation unit, and further comprising: a lock

processing unit that shifts the state of the work
machine from the operable state to the inoperable
state when a specific condition including a condition
that a specific operation unit related to an operation
of theworkmachine remains unoperated for a stand-
by time after the unlock operation is satisfied.

15. Aworkmachine, comprising: the workmachine con-
trol system according to claim 14; and a machine
body.
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