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(54) DEVICE FOR OPERATING WORKING MACHINE

(57) In an operating device for a double arm type
hydraulic excavator 1 comprising a left operating device
50 provided on the left side of a cab seat 49 and a right
operating device 51 provided on the right side of the cab
seat 49, the left operating device 50 includes a left control
lever 54 and a left control switch 56 provided on the left
control lever 54, while the right operating device 51 in-
cludes a right control lever 55 and a right control switch
57 provided on the right control lever 55. The shortest
distance between the left control lever 54 and the right
control lever 55 is greater than the width of the cab seat
49. The operation of a right front work implement B is
performed by using the left control lever 54 and the right
control lever 55. The operation of a left front work imple-
ment A is performed by using the left control switch 56
and the right control switch 57. With this configuration,
the operation of the double arm type hydraulic excavator
can be performed in a manner similar to that in conven-
tional technology and the operator can sit down on the
cab seat without a hitch while avoiding breakage caused
by a contact with the control lever.
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Description

Technical Field

[0001] The present invention relates to a double arm
type work machinery comprising two front work imple-
ments of the multijoint type and being used for demolition
works of objects such as structures and wastes, civil en-
gineering works, and so forth.

Background Art

[0002] Work machineries comprising a lower track
structure having a travel structure, an upper swing struc-
ture attached to the lower track structure to be freely
swingable, and a front work implement of the multijoint
type attached to the upper swing structure to be freely
pivotable up and down are well known as those used for
structure demolition works, waste demolition works, civil
engineering construction works, and so forth. Hydraulic
excavators are an example of such work machineries.
The hydraulic excavator, in which the front work imple-
ment including a boom and an arm is linked to the upper
swing structure to be freely pivotable up and down and
a bucket is attached to the tip end of the arm to be freely
pivotable up and down, is used to perform works such
as excavation, loading and ground leveling. The hydrau-
lic excavator is configured so that other types of works
such as structure demolition works and waste demolition
works can also be performed by attaching a breaker,
crusher, grapple or the like to the arm instead of the buck-
et.
[0003] However, these hydraulic excavators of the
standard type, having only one front work implement at-
tached to the work machinery, involve the following prob-
lems: When parts have to be removed from a car in a car
dismantling work by using a dismantling attachment, if
there is only one front work implement attached to the
work machinery, the front work implement is used natu-
rally for the removal of car parts and thus cannot firmly
fix the car body. Thus, the car body exhibits unstable
behavior when parts are removed with the dismantling
attachment, and consequently, the workability is deteri-
orated.
[0004] Further, in a structure demolition work, if there
is only one front work implement attached to the work
machinery when a structure has to be demolished by
using a breaker, crusher, reinforcing bar cutter or the like,
the front work implement is used naturally for the demo-
lition of the structure and thus cannot hold the structure.
Thus, each time the structure is smashed by a breaker
or the like, fragments drop from the structure and scatter
around due to the momentum of the dropping. The frag-
ments have to be collected and disposed of and these
tasks deteriorate the efficiency. Furthermore, in cases
where the object of the demolition includes a part that
should be preserved, the part has to be previously sus-
pended by using a machinery such as a crane in order

to prevent the part from dropping. Workers and opera-
tions become necessary for such a preparation.
[0005] To eliminate these problems arising from works,
there is a technology disclosed in Patent Literature 1.
Patent Literature 1 discloses a double arm type work ma-
chinery, in which a first front work implement of the mul-
tijoint type having a first work tool freely rotatable up and
down and a second front work implement of the multijoint
type having a second work tool freely rotatable up and
down are attached respectively to the left and right sides
of the front part of the upper swing structure to be freely
pivotable up and down.
[0006] In the double arm type work machinery dis-
closed in Patent Literature 1, two operating devices for
operating the first front work implement and the second
front work implement are arranged on the left and right
sides of the cab seat in the cab, one on each side of the
cab seat. The configuration of these operating devices
is as follows: For example, the operating device on the
left side includes a control arm bracket which is provided
on the left side of the cab seat, a control arm which is
attached to the control arm bracket to be freely pivotable
to the left and right for commanding the left/right pivoting
of the first front work implement, an armrest which is at-
tached to the control arm so as to pivot integrally with the
control arm, and a control lever which is attached to a tip
end part of the control arm to extend toward the inside
(cab seat’s side) in a horizontal direction and to be freely
pivotable up and down and back and forth for command-
ing the operation of the tip end of the arm of the first front
work implement.

Prior Art Literature

Patent Literature

[0007] Patent Literature 1: JP-2006-252224-A

Summary of the Invention

Problem to be Solved by the Invention

[0008] However, with such a configuration, the control
lever extending toward the inside in the horizontal direc-
tion can make contact with the operator when the oper-
ator sits down on the cab seat, by which a feeling of dis-
comfort can be caused to the operator or the control lever
can be broken due to an excessive load applied thereto.
[0009] The object of the present invention, which has
been made in consideration of the above-described sit-
uation, is to provide an operating device for a work ma-
chinery with which the operation of the work machinery
can be performed in a manner similar to that in conven-
tional technology and the operator can sit down on the
cab seat without a hitch while avoiding the breakage
caused by the contact with the control lever.
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Means for Solving the Problem

[0010] To achieve the above object, the present inven-
tion provides an operating device for a work machinery,
the work machinery comprising: a work machinery main
body; a cab which is provided on the work machinery
main body or outside the work machinery main body; a
first front work implement and a second front work im-
plement which are provided at the front of the work ma-
chinery main body to be driven and freely pivoted up and
down; a cab seat which is provided in the cab; a left op-
erating device which is provided on the left side of the
cab seat; and a right operating device which is provided
on the right side of the cab seat. The left operating device
includes a first left operating unit and a second left oper-
ating unit provided on the first left operating unit. The
right operating device includes a first right operating unit
and a second right operating unit provided on the first
right operating unit. The shortest distance between the
first left operating unit and the first right operating unit is
greater than the width of the cab seat. The operation of
the first front work implement is performed by using the
first left operating unit and the first right operating unit.
The operation of the second front work implement is per-
formed by using the second left operating unit and the
second right operating unit.

Effect of the Invention

[0011] According to the present invention, by use of
the left operating device and the right operating device
described above, the operation of the work machinery
can be performed in a manner similar to that in the con-
ventional technology. Further, the avoidance of the
breakage of a control lever, which has been difficult in
the conventional technology, can be achieved and it be-
comes possible for the operator to sit down on the cab
seat without a hitch. As a result, the present invention
increases the comfortability of the operator and the op-
erating life of components such as the control levers.

Brief Description of the Drawings

[0012]

Fig. 1 is a side view showing a double arm type hy-
draulic excavator as an example of a construction
machinery comprising an operating device accord-
ing to a first embodiment of the present invention.
Fig. 2 is a plan view of the double arm type hydraulic
excavator shown in Fig. 1.
Fig. 3 is a side view showing an operating device
which is provided on the double arm type hydraulic
excavator shown in Fig. 1.
Fig. 4 is a front view of the operating device shown
in Fig. 3.
Fig. 5 is a schematic diagram showing principal parts
of a control system of the double arm type hydraulic

excavator in the first embodiment of the present in-
vention and the relationship between inputs and out-
puts of the control system.
Fig. 6 is a schematic diagram showing the relation-
ship between operating directions outputted from the
operating device and driving directions of actuators
of the double arm type hydraulic excavator in the first
embodiment of the present invention. Fig. 6(a)
shows the driving directions of the double arm type
hydraulic excavator corresponding to the operating
directions of the operating device and Fig. 6(b)
shows the operating directions of the operating de-
vice.
Fig. 7 is a schematic diagram showing principal parts
of a control system of a double arm type hydraulic
excavator in a second embodiment of the present
invention and the relationship between inputs and
outputs of the control system.
Fig. 8 is a schematic diagram showing the relation-
ship between operation commands from the operat-
ing device and driving directions of actuators of the
double arm type hydraulic excavator in the second
embodiment of the present invention. Fig. 8(a)
shows the driving directions of the double arm type
hydraulic excavator corresponding to the operating
directions of the operating device and Fig. 8(b)
shows the operating directions of the operating de-
vice.
Fig. 9 is a schematic diagram showing principal parts
of a control system of a double arm type hydraulic
excavator in a third embodiment of the present in-
vention and the relationship between inputs and out-
puts of the control system.
Fig. 10 is a front view showing an operating device
which is provided on a double arm type hydraulic
excavator in a fourth embodiment of the present in-
vention.
Fig. 11 is a schematic diagram showing principal
parts of a control system of the double arm type hy-
draulic excavator in the fourth embodiment of the
present invention and the relationship between in-
puts and outputs of the control system.
Fig. 12 is a schematic diagram showing the relation-
ship between operation commands from the operat-
ing device and driving directions of actuators of the
double arm type hydraulic excavator in the fourth
embodiment of the present invention. Fig. 12(a)
shows the driving directions of the double arm type
hydraulic excavator corresponding to the operating
directions of the operating device and Fig. 12(b)
shows the operating directions of the operating de-
vice.

Modes for Carrying Out the Invention

[0013] Referring now to the drawings, a description will
be given in detail of preferred embodiments in accord-
ance with the present invention.
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First Embodiment

[0014] Fig. 1 is a side view showing a double arm type
hydraulic excavator as an example of a construction ma-
chinery comprising an operating device according to a
first embodiment of the present invention. Fig. 2 is a plan
view of the double arm type hydraulic excavator shown
in Fig. 1. In the following explanation, the forward direc-
tion viewed from the cab seat (upper left direction in the
figure) is assumed to correspond to the forward direction
(front) of the machinery unless otherwise noted.
[0015] In the double arm type hydraulic excavator 1
(work machinery) shown in Fig. 1, an upper swing struc-
ture 3 is attached to a lower track structure 2 to be swing-
able, and a cab 4 is arranged at the front of the upper
swing structure 3. A left front work implement A (second
front work implement) and a right front work implement
B (first front work implement) are provided on the left front
and the right front of the cab 4, respectively. An engine
40, a pump 41 and some other components are arranged
on the side and rear of the cab 4.
[0016] The lower track structure 2 includes left and
right travel motors 43a and 43b (the right travel motor
43b is unshown) provided respectively at the rear of left
and right track frames 5a and 5b (the right track frame
5b is unshown) to be freely rotatable, and left and right
crawlers 44a and 44b (the right crawler 44b is unshown)
provided for the track frames 5a and 5b and the travel
motors 43a and 43b. The left and right travel motors 43a
and 43b are supplied with hydraulic fluid from the pump
41 and thereby performs rotary driving, by which the left
and right crawlers 44a and 44b rotate with respect to the
track frames 5a and 5b to let the double arm type hy-
draulic excavator 1 travel.
[0017] The upper swing structure 3 is equipped with a
swing motor 48 for its swing operation. By the rotation of
the swing motor 48, the upper swing structure 3 is swung
(rotated) with respect to the lower track structure 2.
[0018] As shown in Figs. 1 and 2, the left front work
implement A includes a swing post 7a (member) which
is attached to the left front of the upper swing structure
3 to be freely pivotable to the left and right, a boom 10a
(member) which is attached to the swing post 7a to be
freely pivotable up and down, an arm 12a (member)
which is attached to the boom 10a to be freely pivotable
up and down, and a grapple 14a (member) as a first work
tool attached to the arm 12a to be freely rotatable up and
down.
[0019] The left front work implement A further includes
a swing post cylinder 9a (actuator) which is connected
to the swing post 7a and the upper swing structure 3 to
pivot the swing post 7a to the left and right, a boom cyl-
inder 11a (actuator) which is connected to the swing post
7a and the boom 10a to pivot the boom 10a up and down,
an arm cylinder 13a (actuator) which is connected to the
boom 10a and the arm 12a to pivot the arm 12a up and
down, and a work tool cylinder 15a (actuator) which is
connected to the arm 12a and the work tool 14a to rotate

the work tool 14a up and down. Incidentally, the grapple
shown in Figs. 1 and 2 as the work tool 14a can be arbi-
trarily replaced with one of other work tools (cutter, break-
er, bucket, etc.) depending on the contents of the work.
[0020] The right front work implement B is provided on
the right front of the upper swing structure 3. The config-
uration of the right front work implement B is substantially
bilaterally symmetrical with that of the left front work im-
plement A, and thus repeated explanation thereof is omit-
ted here and components of the right front work imple-
ment B will be represented by reference characters ob-
tained by replacing the suffix "a" with "b" in the reference
characters of the corresponding components of the left
front work implement A.
[0021] Fig. 3 is a side view showing an operating device
which is provided on the double arm type hydraulic ex-
cavator shown in Fig. 1. Fig. 4 is a front view of the op-
erating device shown in Fig. 3.
[0022] A cab seat 49 is set in the cab 4, and left and
right operating devices 50 and 51 are arranged respec-
tively on the left and right sides of the cab seat 49. A
swing pedal 58 and left and right travel pedals 59a and
59b are arranged at lower positions in front of the cab
seat.
[0023] The left operating device 50 includes a left con-
trol lever bracket 52 arranged on the left side of the cab
seat 49, a left control lever 54 (first left operating unit)
provided on the left control lever bracket 52 to be freely
pivotable back and forth and left and right, and a left con-
trol switch 56 (second left operating unit) provided at the
tip end of the left control lever 54 to be freely pivotable
back and forth and left and right.
[0024] Similarly, the right operating device 51 includes
a right control lever bracket 53 arranged on the right side
of the cab seat 49, a right control lever 55 (first right op-
erating unit) provided on the right control lever bracket
53 to be freely pivotable back and forth and left and right,
and a right control switch 57 (second right operating unit)
provided at the tip end of the right control lever 55 to be
freely pivotable back and forth and left and right.
[0025] Here, the left control lever 54 and the right con-
trol lever 55 are arranged in parallel with the cab seat 49
so that the control levers 54 and 55 do not overlap with
a seating part 491 included in the cab seat 49 and having
the greatest width, for example, that is, so that the short-
est distance L1 between the left control lever 54 and the
right control lever 55 is greater than the width L2 of the
cab seat 49.
[0026] The left operating device 50 is equipped with a
displacement sensor 541 and a displacement sensor 542
for sensing displacements of the left control lever 54
caused by the tilting of the left control lever 54 in the
longitudinal (forward/backward) direction and in the
transverse (leftward/rightward) direction. The displace-
ment sensor 541 senses the displacement of the left con-
trol lever 54 in the longitudinal direction, while the dis-
placement sensor 542 senses the displacement of the
left control lever 54 in the transverse direction. The tilting
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of the left control lever 54 in the longitudinal (for-
ward/backward) direction or in the transverse (left-
ward/rightward) direction commands the driving direction
of an actuator (e.g., expansion/contraction direction of a
cylinder), and the amount of the displacement of the left
control lever 54 commands a speed for the actuator. The
right operating device 51 is also equipped with displace-
ment sensors 551 and 552 corresponding to the displace-
ment sensors 541 and 542, respectively. Incidentally, the
forward/backward/leftward/rightward directions, in which
the left control lever 54, the right control lever 55, the left
control switch 56 and the right control switch 57 are tilted,
will hereinafter be referred to as "operating directions".
[0027] The left operating device 50 is further equipped
with displacement sensors 561 and 562 for sensing dis-
placements of the left control switch 56 caused by the
tilting of the left control switch 56 in the longitudinal di-
rection and in the transverse direction. The displacement
sensor 561 senses the displacement of the left control
switch 56 in the longitudinal direction, while the displace-
ment sensor 562 senses the displacement of the left con-
trol switch 56 in the transverse direction. The tilting of the
left control switch 56 in the longitudinal direction or in the
transverse direction (i.e., the aforementioned operating
direction) commands the driving direction of an actuator
(e.g., expansion/contraction direction of a cylinder), and
the amount of the displacement of the left control switch
56 commands a speed for the actuator. The right oper-
ating device 51 is also equipped with displacement sen-
sors 571 and 572 corresponding to the displacement sen-
sors 561 and 562, respectively.
[0028] The swing pedal 58 is equipped with a swing
pedal displacement sensor 581 for sensing the displace-
ment of the swing pedal 58 and transmitting a corre-
sponding signal. The left and right travel pedals 59a and
59b are equipped with travel pedal displacement sensors
591a and 591b for sensing the displacements of the travel
pedals 59a and 59b and transmitting corresponding sig-
nals.
[0029] Fig. 5 is a schematic diagram showing principal
parts of a control system of the double arm type hydraulic
excavator in the first embodiment of the present invention
and the relationship between inputs and outputs of the
control system.
[0030] The control system 161 receives inputs repre-
senting the displacements from the aforementioned dis-
placement sensors 541 and others provided for the left
and right operating devices 50 and 51 in the cab 4, gen-
erates drive signals by performing prescribed calcula-
tions based on the displacements from the input systems,
and outputs the generated drive signals to solenoid
valves that operate the aforementioned parts of the left
and right front work implements A and B.
[0031] The sensors outputting the displacements to
the control system 161 are as explained above. The so-
lenoid valves receiving the outputs from the control sys-
tem 161 include swing post drive solenoid valves 218a
and 218b, boom drive solenoid valves 215a and 215b,

arm drive solenoid valves 216a and 216b, work tool drive
solenoid valves 217a and 217b, a swing drive solenoid
valve 213, and travel drive solenoid valves 214a and
214b.
[0032] Next, the operation of the first embodiment will
be described below.
[0033] Fig. 6 is a schematic diagram showing the re-
lationship between the operating directions outputted
from the operating device and the driving directions of
the actuators of the double arm type hydraulic excavator
in the first embodiment of the present invention. Fig. 6(a)
shows the driving directions of the double arm type hy-
draulic excavator corresponding to the operating direc-
tions of the operating device and Fig. 6(b) shows the
operating directions of the operating device.
[0034] When the left control lever 54 is shifted (i.e.,
displaced) forward (111) as shown in Fig. 6(b), the lon-
gitudinal direction displacement sensor 541 of the left
control lever 54 outputs a sensing signal to a drive signal
generation unit 161A in the control system 161 as shown
in Fig. 5. The drive signal generation unit 161A receiving
the sensing signal transmits a drive signal to the solenoid
valve 216b for driving a right arm 12b. According to the
drive signal, a right arm cylinder 13b is contracted and
the right arm 12b is pivoted forward (LL1) as shown in
Fig. 6(a). In this case, the pivoting speed of the right arm
12b is in a monotonically increasing relation (e.g., pro-
portional relation) with the displacement inputted from
the longitudinal direction displacement sensor 541, and
thus the displacement sensed by the longitudinal direc-
tion displacement sensor 541 controls the speed of the
pivoting of the right arm 12b.
[0035] Similarly, when the left control lever 54 is shifted
backward (112), the right arm 12b is pivoted backward
(LL2). When the left control lever 54 is shifted leftward
(113), a right swing post 7b is pivoted leftward (LL3).
Further, when the left control lever 54 is shifted rightward
(114), the right swing post 7b is pivoted rightward (LL4).
[0036] Similarly to the case of the left control lever 54,
when the right control lever 55 is shifted forward (rl1), a
right boom 10b is pivoted downward (RL1). When the
right control lever 55 is shifted backward (rl2), the right
boom 10b is pivoted upward (RL2). When the right control
lever 55 is shifted leftward (rl3), a right work tool 14b is
pivoted backward (RL3). Further, when the right control
lever 55 is shifted rightward (rl4), the right work tool 14b
is pivoted forward (RL4).
[0037] Further, when the left control switch 56 is shifted
forward (ls1) as shown in Fig. 6(b), the longitudinal di-
rection displacement sensor 561 of the left control switch
56 transmits a sensing signal to a drive signal generation
unit 161E in the control system 161 as shown in Fig. 5.
The drive signal generation unit 161E receiving the sens-
ing signal transmits a drive signal to the solenoid valve
216a for driving the left arm 12a. According to the drive
signal, the left arm cylinder 13a is contracted and the left
arm 12a is pivoted forward (LS1) as shown in Fig. 6(a).
In this case, the pivoting speed of the left arm 12a is in
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a monotonically increasing relation (e.g., proportional re-
lation) with the displacement inputted from the longitudi-
nal direction displacement sensor 561, and thus the dis-
placement inputted from the longitudinal direction dis-
placement sensor 561 controls the speed of the pivoting
of the left arm 12a.
[0038] Similarly, when the left control switch 56 is shift-
ed backward (ls2), the left arm 12a is pivoted backward
(LS2). When the left control switch 56 is shifted leftward
(ls3), the left swing post 7a is pivoted leftward (LS3).
When the left control switch 56 is shifted rightward (ls4),
the left swing post 7a is pivoted rightward (LS4).
[0039] Similarly to the case of the left control switch
56, when the right control switch 57 is shifted forward
(rs1), the left boom 10a is pivoted downward (RS1).
When the right control switch 57 is shifted backward (rs2),
the left boom 10a is pivoted downward (RS2). When the
right control switch 57 is shifted leftward (rs3), the left
work tool 14a is pivoted downward (RS3). When the right
control switch 57 is shifted rightward (rs4), the left work
tool 14a is pivoted upward (RS4).
[0040] It should be noted that the actuators operated
(controlled) by the left control lever 54, the right control
lever 55, the left control switch 56 and the right control
switch 57 and the operating directions of the control le-
vers/switches 54, 55, 56 and 57 can be set arbitrarily by
changing the combination of the drive signal generation
units 161A, and the solenoid valves 216a, 216b (specif-
ically, by changing the electric wiring) in the control sys-
tem 161. Thus, it goes without saying that it is also pos-
sible in the double arm type hydraulic excavator to set
the actuators operated by the left control lever 54 and
the right control lever 55 and the operating directions of
the control levers 54 and 55 in the same way as those
of conventional hydraulic excavators.
[0041] According to this embodiment configured as
above, the left front work implement A and the right front
work implement B can be operated at the same time by
using the left control lever 54, the left control switch 56
provided on the left control lever 54, the right control lever
55, and the right control switch 57 provided on the right
control lever 55 similarly to the conventional technology.
Further, since the shortest distance between the left con-
trol lever 54 and the right control lever 55 is greater than
the seating part 491 included in the cab seat 49 and hav-
ing the greatest width, for example, the operator’s pos-
sibility of contacting the operating means when sitting
down on the cab seat is low. Thus, the comfortability of
the operator and the operating life of components such
as the left control lever 54 and the right control lever 55
can be increased.
[0042] Further, in this embodiment, the driving direc-
tion of an actuator of the right front work implement B
commanded by the operating direction of the left control
lever 54 and the driving direction of an actuator included
in the left front work implement A commanded by the
operating direction of the left control switch 56 are the
same as each other, and the driving direction of an ac-

tuator of the right front work implement B commanded
by the operating direction of the right control lever 55 and
the driving direction of an actuator included in the left
front work implement A commanded by the operating di-
rection of the right control switch 57 are the same as each
other. Therefore, the operator can perform the operations
of the left and right front work implements (objects of the
operations) in similar operating directions, and thus can
master the operations with high efficiency.
[0043] Furthermore, in this embodiment, the actuators
operated by the left control lever 54 and the right control
lever 55 and the operating directions of the control levers
54 and 55 can be set in the same way as those of con-
ventional hydraulic excavators. Thus, operators operat-
ing conventional hydraulic excavators can easily master
the operation of the double arm type hydraulic excavator
1 without the need of memorizing new operations.

Second Embodiment

[0044] Fig. 7 is a schematic diagram showing principal
parts of a control system of a double arm type hydraulic
excavator in a second embodiment of the present inven-
tion and the relationship between inputs and outputs of
the control system. Fig. 8 is a schematic diagram showing
the relationship between operation commands from the
operating device and driving directions of actuators of
the double arm type hydraulic excavator in the second
embodiment of the present invention. Fig. 8(a) shows the
driving directions of the double arm type hydraulic exca-
vator corresponding to the operating directions of the op-
erating device and Fig. 8(b) shows the operating direc-
tions of the operating device.
[0045] This embodiment differs from the first embodi-
ment only in that the operating directions of the left control
switch 56 and the operating directions of the right control
switch 57 have been interchanged with each other. The
rest of the configuration is equivalent to that in the first
embodiment.
[0046] The operating directions of the left control lever
54 and the right control lever 55 are the same as those
in the first embodiment as mentioned above. However,
when the left control switch 56 is shifted (i.e., displaced)
forward (ls1) as shown in Fig. 8(b), the longitudinal di-
rection displacement sensor 561 of the left control switch
56 outputs a sensing signal to a drive signal generation
unit 161G in the control system 161 as shown in Fig. 7.
The drive signal generation unit 161G receiving the sens-
ing signal transmits a drive signal to the solenoid valve
215a for driving the left boom 11a. According to the drive
signal, the left boom cylinder 11a is contracted and the
left boom 10a is pivoted downward (LS1) as shown in
Fig. 8(a). When the left control switch 56 is shifted back-
ward (ls2), the left boom 10a is pivoted upward (LS2).
When the left control switch 56 is shifted leftward (ls3),
the left work tool 14a is pivoted forward (LS3). Further,
when the left control switch 56 is shifted rightward (ls4),
the left work tool 14a is pivoted backward (LS4).
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[0047] Similarly, when the right control switch 57 is
shifted forward (rs1), the left arm 12a is pivoted upward
(RS1). When the right control switch 57 is shifted back-
ward (rs2), the left arm 12a is pivoted downward (RS2).
When the right control switch 57 is shifted leftward (rs3),
the left swing post 7a is pivoted leftward (RS3). Further,
when the right control switch 57 is shifted rightward (rs4),
the left swing post 7a is pivoted rightward (RS4).
[0048] The effects of this embodiment configured as
above differs from those of the first embodiment as fol-
lows: The driving direction of an actuator of the right front
work implement B commanded by the operating direction
of the left control lever 54 and the driving direction of an
actuator included in the left front work implement A com-
manded by the operating direction of the right control
switch 57 are the same as each other; and the driving
direction of an actuator of the right front work implement
B commanded by the operating direction of the right con-
trol lever 55 and the driving direction of an actuator in-
cluded in the left front work implement A commanded by
the operating direction of the left control switch 56 are
the same as each other. Therefore, it becomes easier
for the operator to move the left front work implement A
and the right front work implement B (objects of the op-
erations) at the same time. Since similar configurations
are employed also for the swing posts, the arms and the
work tools, the work is facilitated when the operator op-
erates corresponding left and right actuators at the same
time.

Third Embodiment

[0049] Fig. 9 is a schematic diagram showing principal
parts of a control system of a double arm type hydraulic
excavator in a third embodiment of the present invention
and the relationship between inputs and outputs of the
control system.
[0050] This embodiment differs from the first embodi-
ment only in that an operation assignment switching unit
161Z, as a front work implement switching unit or an op-
erated actuator switching unit, is provided in the control
system 161. The rest of the configuration is equivalent
to that in the first embodiment.
[0051] As shown in Fig. 9, the operation assignment
switching unit 161Z is provided between the displace-
ment sensors of the left control lever 54, the right control
lever 55, the left control switch 56 and the right control
switch 57 and the drive signal generation units. The op-
eration assignment switching unit 161Z has a function of
switching the signal destination (one of the drive signal
generation units) to which the sensing signal obtained
from each displacement sensor should be outputted.
[0052] An unshown selector switch that can be
switched to three positions R, N and C is provided in the
cab 4 and is electrically connected to the operation as-
signment switching unit 161Z in the control system 161.
[0053] The selector switch at the position N means that
a command for no switching is issued to the operation

assignment switching unit 161Z.
[0054] The selector switch at the position R means that
a switching command for having the right front work im-
plement B (which has been operated by the left control
lever 54 and the right control lever 55) operated by the
left control switch 56 and the right control switch 57 and
having the left front work implement A (which has been
operated by the left control switch 56 and the right control
switch 57) operated by the left control lever 54 and the
right control lever 55 is issued to the operation assign-
ment switching unit 161Z.
[0055] The selector switch at the position C means that
a switching command for having the left front work im-
plement A (which has been operated by the left control
lever 54 and the right control lever 55) operated by the
left control switch 56 and the right control switch 57 and
having the right front work implement B (which has been
operated by the left control switch 56 and the right control
switch 57) operated by the left control lever 54 and the
right control lever 55 is issued to the operation assign-
ment switching unit 161Z.
[0056] Upon the input of a command signal from the
selector switch, the operation assignment switching unit
161Z changes the assignment to the solenoid valves
216a and 216b according to the command signal.
[0057] Incidentally, while the switching between the left
front work implement A and the right front work implement
B has been illustrated in this embodiment, other types of
switching (e.g., switching between actuators) may also
be conducted.
[0058] According to this embodiment configured as
above, effects similar to those of the first embodiment
can be achieved while also allowing the operator to select
an actuator that should be driven by each sensing signal
sent from the operating device. Therefore, the operator
can select an operation assignment that facilitates the
operation. Consequently, the workability is improved.

Fourth Embodiment

[0059] Fig. 10 is a front view showing an operating de-
vice which is provided on a double arm type hydraulic
excavator in a fourth embodiment of the present inven-
tion. Fig. 11 is a schematic diagram showing principal
parts of a control system of the double arm type hydraulic
excavator in the fourth embodiment of the present inven-
tion and the relationship between inputs and outputs of
the control system.
[0060] This embodiment differs from the first embodi-
ment in a left control switch 60 and a right control switch
61 having relatively low-priced configurations and in the
processing of output signals from the left control switch
60 and the right control switch 61 in the control system
161. The rest of the configuration is equivalent to that in
the first embodiment.
[0061] As shown in Fig. 10, each of the left and right
control switches 60 and 61 includes four switches ar-
ranged in a cross-hair pattern so that a displacement can
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be implemented (commanded) by pressing each of the
switches. The switches of the left control switch 60 are
respectively equipped with forward/backward/left-
ward/rightward displacement sensors 601 - 604, while
the switches of the right control switch 61 are respectively
equipped with forward/backward/leftward/rightward dis-
placement sensors 611 - 614. The longitudinal (for-
ward/backward) direction or the transverse (left-
ward/rightward) direction in regard to the pressing of the
left control switch 60 or the right control switch 61 com-
mands the driving direction of an actuator (e.g., expan-
sion/contraction direction of a cylinder), and the amount
of displacement of the pressing commands a speed for
the actuator. Incidentally, the forward/backward/left-
ward/rightward directions of the left control switch 60 and
the right control switch 61 will be referred to as "operating
directions".
[0062] As shown in Fig. 11, a displacement outputted
from a front part displacement sensor 601 or a rear part
displacement sensor 602 of the left control switch 60 is
inputted to the drive signal generation unit 161E of the
control system 161. The drive signal generation unit 161E
calculates the driving direction and the speed of the left
arm cylinder 13a and outputs the calculation result to a
pertinent solenoid valve. Similar processes are conduct-
ed also by using displacements outputted from the other
displacement sensors 603, 604, 611 - 614 of the left and
right control switches 60 and 61.
[0063] Next, the operation of the fourth embodiment
will be described below.
[0064] Fig. 12 is a schematic diagram showing the re-
lationship between operation commands from the oper-
ating device and driving directions of actuators of the
double arm type hydraulic excavator in the fourth em-
bodiment of the present invention. Fig. 12(a) shows the
driving directions of the double arm type hydraulic exca-
vator corresponding to the operating directions of the op-
erating device and Fig. 12(b) shows the operating direc-
tions of the operating device.
[0065] As mentioned above, the operating directions
of the left control lever 54 and the right control lever 55
are the same as those in the first embodiment, and thus
repeated explanation thereof is omitted here.
[0066] When a front part of the left control switch 60 is
depressed (ls1) as shown in Fig. 12(b), the left control
switch front part displacement sensor 601 transmits a
sensing signal to the drive signal generation unit 161E
in the control system 161 as shown in Fig. 11. The drive
signal generation unit 161E receiving the sensing signal
transmits a drive signal to the left arm drive solenoid valve
216a. According to the drive signal, the left arm cylinder
13a is contracted and the left arm 12a is pivoted forward
(LS1) as shown in Fig. 12(a). In this case, the pivoting
speed of the left arm 12a is in a monotonically increasing
relation (e.g., proportional relation) with the displacement
inputted from the left control switch front part displace-
ment sensor 601, and thus the displacement inputted
from the left control switch front part displacement sensor

601 controls the speed of the pivoting of the left arm 12a.
Conversely, when a rear part of the left control switch 60
is depressed (ls2), the left control switch rear part dis-
placement sensor 601 transmits a sensing signal to the
drive signal generation unit 161E in the control system
161. Accordingly, the left arm cylinder is expanded and
the left arm is pivoted backward (LS2).
[0067] Similarly, when a left part of the left control
switch 60 is depressed (ls3), the left swing post 7a is
pivoted leftward (LS3). When a right part of the left control
switch 60 is depressed (ls4), the left swing post 7a is
pivoted rightward (LS4).
[0068] When a front part of the right control switch 61
is depressed (rs1), the left boom 10a is pivoted forward
(RS1). When a rear part of the right control switch 61 is
depressed (rs2), the left boom 10a is pivoted upward
(RS2). When a left part of the right control switch 61 is
depressed (rs3), the left work tool 14a is pivoted down-
ward (RS3). Further, when a right part of the right control
switch 61 is depressed (rs4), the left work tool 14a is
pivoted upward (RS4).
[0069] This embodiment configured as above
achieves effects similar to those of the first embodiment,
while also being effective in terms of costs since the left
control switch 60 and the right control switch 61 are sim-
ple in structure and low-priced.

Other Examples

[0070] While the right front work implement B has been
described to include the swing post 7b in the first through
fourth embodiments, a configuration with no swing post
7b is also possible. In this case, it is also possible to drive
the swing motor 48 of the upper swing structure 3 by
using the sensing signal from the transverse direction
displacement sensor 542 of the left control lever 54. Ac-
cordingly, the right arm 12b is driven when the left control
lever 54 is operated in the longitudinal (forward/back-
ward) direction, while the swing motor 48 is driven when
the left control lever 54 is operated in the transverse (left-
ward/rightward) direction. Further, in this configuration,
the right boom 10b is driven when the right control lever
55 is operated in the longitudinal (forward/backward) di-
rection, while the right work tool 14b is driven when the
right control lever 55 is operated in the transverse (left-
ward/rightward) direction.
[0071] While the first through fourth embodiments
have been configured so that the value of each operating
signal can change continuously by equipping the left con-
trol switch 54 (60) and the right control switch 55 (61)
with displacement sensors, the first through fourth em-
bodiments may also be configured to obtain the value of
each operating signal as an ON/OFF value by replacing
the displacement sensors with contact sensors.
[0072] While the cab seat 4 is provided on the double
arm type hydraulic excavator 1 in the first through fourth
embodiments, it is also possible to employ a system con-
figuration enabling remote control and provide the cab
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seat 4 not on the double arm type hydraulic excavator 1
but at a position remote or separate from the double arm
type hydraulic excavator 1.
[0073] Finally, it goes without saying that the embodi-
ments described above can also be properly implement-
ed in combination with each other.

Claims

1. An operating device for a work machinery, the work
machinery comprising:

a work machinery main body;
a cab which is provided on the work machinery
main body or outside the work machinery main
body;
a first front work implement and a second front
work implement which are provided at the front
of the work machinery main body to be driven
and freely pivoted up and down;
a cab seat which is provided in the cab;
a left operating device which is provided on the
left side of the cab seat; and
a right operating device which is provided on the
right side of the cab seat, characterized in that:

the left operating device includes a first left
operating unit and a second left operating
unit provided on the first left operating unit,
the right operating device includes a first
right operating unit and a second right op-
erating unit provided on the first right oper-
ating unit,
the shortest distance between the first left
operating unit and the first right operating
unit is greater than the width of the cab seat,
the operation of the first front work imple-
ment is performed by using the first left op-
erating unit and the first right operating unit,
and
the operation of the second front work im-
plement is performed by using the second
left operating unit and the second right op-
erating unit.

2. The operating device for a work machinery according
to claim 1, wherein:

the first front work implement has a link structure
made by linking a plurality of members together
and a plurality of actuators provided for driving
the link structure,
the second front work implement has a link struc-
ture made by linking a plurality of members to-
gether and a plurality of actuators provided for
driving the link structure,
the first left operating unit and the second left

operating unit of the left operating device and
the first right operating unit and the second right
operating unit of the right operating device are
configured to command driving directions of the
actuators,
the driving direction commanded by the first left
operating unit for one of the actuators in the first
front work implement and the driving direction
commanded by the second left operating unit
for one of the actuators in the second front work
implement are the same as each other, and
the driving direction commanded by the first right
operating unit for another one of the actuators
in the first front work implement and the driving
direction commanded by the second right oper-
ating unit for another one of the actuators in the
second front work implement are the same as
each other.

3. The operating device for a work machinery according
to claim 1, wherein:

the first front work implement has a link structure
made by linking a plurality of members together
and a plurality of actuators provided for driving
the link structure,
the second front work implement has a link struc-
ture made by linking a plurality of members to-
gether and a plurality of actuators provided for
driving the link structure,
the first left operating unit and the second left
operating unit of the left operating device and
the first right operating unit and the second right
operating unit of the right operating device are
configured to command driving directions of the
actuators,
the driving direction commanded by the first left
operating unit for one of the actuators in the first
front work implement and the driving direction
commanded by the second right operating unit
for one of the actuators in the second front work
implement are the same as each other, and
the driving direction commanded by the first right
operating unit for another one of the actuators
in the first front work implement and the driving
direction commanded by the second left oper-
ating unit for another one of the actuators in the
second front work implement are the same as
each other.

4. The operating device for a work machinery according
to claim 1, wherein the work machinery has a front
work implement switching unit which switches the
object of the operation by use of the first left operating
unit and the first right operating unit from the first
front work implement to the second front work im-
plement while switching the object of the operation
by use of the second left operating unit and the sec-
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ond right operating unit from the second front work
implement to the first front work implement.

5. The operating device for a work machinery according
to claim 1, wherein:

the first front work implement has a link structure
made by linking a plurality of members together
and a plurality of actuators provided for driving
the link structure,
the second front work implement has a link struc-
ture made by linking a plurality of members to-
gether and a plurality of actuators provided for
driving the link structure, and
the work machinery has an operated actuator
switching unit which switches the object of the
operation by use of the first left operating unit
and the first right operating unit from the actua-
tors in the first front work implement to the ac-
tuators in the second front work implement while
switching the object of the operation by use of
the second left operating unit and the second
right operating unit from the actuators in the sec-
ond front work implement to the actuators in the
first front work implement.
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