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(67)  There is provided a door unlocking device that
is of relatively simple configuration and has good assem-
bling workability and unlocking operability. The innerhan-
dle, which is rotatable about a support portion, includes
an operating arm, a release arm for performing an unlock
operation on a locking device, and a connecting arm con-
nected to a link rod. When a door is locked by the locking
device, a position of a center of gravity of the inner handle
is located on a vertical line passing through the axial cent-
er of the support portion. The link rod rotates the inner
handle in conjunction with the operation of the outer han-
dle, thereby performing an unlock operation on the lock-
ing device.
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Description
Technical Field

[0001] The present invention relates to a door unlock-
ing device for a construction machine.

Background Art

[0002] Conventionally, a door unlocking device for a
construction machine including a locking device for lock-
ing a door of a cab and capable of unlocking the door
from the outside and inside of the cab, has been known.
[0003] JP 2004-360205 A discloses a configuration in
which an operating lever of an outer handle lever is in-
terlocked with a locking device via a push-pull cable,
while an operating lever of an inner handle lever is inter-
locked with the locking device via a pin caulked to the
operating lever.

[0004] JP 2008-14027 A discloses a configuration in
which an open-close handle inside a cab is connected
to a bell crank via a rod member, while an open-close
handle outside the cab is connected to the bell crank via
a lock link mechanism and a rod member.

[0005] Incidentally, the conventional configuration, in
which interlocking of the outer handle with the locking
device and interlocking of the inner handle with the lock-
ing device are performed via the respective separate
members, requires more parts for an entire device and
is complicated in assembling.

Summary of Invention

[0006] An object of the present invention is to provide
a door unlocking device that is of relatively simple con-
figuration and has good assembling workability and un-
locking operability.

[0007] The presentinvention is directed to a door un-
locking device for a construction machine including a cab
having an openable and closable door and a locking de-
vice for locking the door, and provides the following so-
lution.

[0008] That is, a door unlocking device according to
the present invention includes an outer handle, an inner
handle, and a link rod. The outer handle is supported by
the door and operated to unlock the door from an outside
of the cab. The inner handle is supported by the door,
operated to unlock the door from an inside of the cab,
and rotatable about a predetermined rotation axis. The
link rod is supported by the door, has an inner end and
anouter end, and connects the inner handle and the outer
handle. The inner handle includes, in order to unlock the
door, an operating arm subjected to an operating force
about the rotation axis, a release arm for performing an
unlock operation on the locking device associated with
rotational movement of the inner handle caused by the
operating force, and a connecting arm connected to the
inner end of the link rod. The outer handle includes an
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operative portion operated to unlock the door and a por-
tion connected to the outer end of the link rod. The link
rod rotates the inner handle about the rotation axis in
conjunction with the operation of the outer handle, there-
by causing the release arm to perform an unlock opera-
tion on the locking device. When the door is locked by
the locking device, a position of a center of gravity of the
inner handle is located on a vertical line passing through
the rotation axis when viewed from a direction parallel to
an axial center of the rotation axis.

Brief Description of Drawings
[0009]

FIG. 1 is a side view illustrating a configuration of a
construction machine according to one embodiment
of the present invention;

FIG. 2 is a side view illustrating an internal structure
of a door;

FIG. 3 is an exploded perspective view illustrating a
structure of an inner handle;

FIG. 4 is a rear view illustrating the structure of the
inner handle;

FIG. 5 is a side view of the inner handle positioned
in a locked position;

FIG. 6 is a side view of the inner handle positioned
in an unlocked position;

FIG. 7 is a perspective view of a locking device as
seen from inside a cab; and

FIG. 8 is a side view of the locking device as seen
from inside the cab.

Description of Embodiments

[0010] Embodiments of the present invention will now
be described with reference to the accompanying draw-
ings. The following description of the preferred embodi-
ments is merely exemplary in nature and is not intended
to limit the invention or the application and uses of the
invention. Vertical, longitudinal and lateral directions are
indicated by arrows in the drawings. Unless specifically
stated otherwise, descriptions of vertical direction etc.
are made according to the directions indicated by the
arrows.

[0011] Asillustrated in FIG. 1, a construction machine
10, which is a hydraulic excavator, includes a crawler-
type lower traveling body 11 and an upper slewing body
12 turnably mounted on the lower traveling body 11. The
construction machine 10 also includes an attachment 13,
acab 20, a machine room cover 16, and a counterweight
17.

[0012] The upper slewing body 12 has an upper frame
15. The attachment 13 for an excavation operation or the
like is attached to the front central portion of the upper
frame 15. The attachment 13 includes a boom 13a at-
tached so as to be capable of vertical pivotal movement
relative to the upper frame 15, an arm 13b rotatably at-
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tached to the distal end of the boom 13a, a bucket 13c
rotatably attached to the distal end of the arm 13b, and
a plurality of hydraulic cylinders 13d. The boom 13a, the
arm 13b, and the bucket 13c can be vertically moved by
extending and contracting the respective hydraulic cyl-
inders 13 d.

[0013] The cab 20 is located on the left side of the
attachment 13 on the upper frame 15. Control valves,
engine and the like (not shown) are located on the back
of the upper frame 15, and they are covered by the ma-
chine room cover 16. The counterweight 17 is located on
the back of the machine room cover 16.

[0014] The cab 20includes a door 21, alocking device
50, and a door unlocking device 25. The door 21, which
can be opened and closed, is provided on the left side
of the cab 20.

[0015] AsillustratedinFIG. 2, the door21 has alocking
device 50 therein for locking the door 21 in a closed state.
The locking device 50 is interlocked with a door unlocking
device 25. The door unlocking device 25 includes an out-
erhandle 40 that is supported by the door 21 and releases
the lock of the door 21 provided by the locking device 50
from the outside of the cab 20, an inner handle 30 that
is supported by the door 21 and releases the lock of the
door 21 provided by the locking device 50 from the inside
of the cab 20, a link rod 48 supported by the door 21.
When the door unlocking device 25 unlocks the door 21,
the door 21 can be opened.

[0016] The outer handle 40 is provided at the lower
position of the left side of the door 21, the outer handle
40 being operated by an operator to unlock the locked
door 21 from the outside of the cab 20. The outer handle
40 includes an attachment bracket 41, an outer rotation
shaft 42, an operating lever 43, a bias spring 44, and a
grip portion 45 (i.e., an operative portion). The attach-
ment bracket 41 is provided in the door 21. The outer
rotation shaft 42 is provided in the attachment bracket
41 and extends widthwise. The operating lever 43 is ro-
tatably supported about the outer rotation shaft 42. The
bias spring 44 biases the operating lever 43 in a locking
direction (i.e., in the clockwise direction in FIG. 2). The
grip portion 45 is proximally pulled (i.e., operated) from
the outside of the cab 20 by the operator, and thus rotating
the operating lever 43 in an unlocking direction.

[0017] The operating lever 43 includes a connecting
portion 43a (i.e., a connected portion) connected to the
lower end (i.e., outer end) of the link rod 48 connecting
the inner handle 30 and the outer handle 40, and a spring
hook 43b with which the bias spring 44 is engaged. The
operating lever 43 is rotated counterclockwise in FIG. 2
by the operator pulling the grip portion 45 proximally.
Thus, the link rod 48 is pulled downward, so thatthe inner
handle 30 rotates in conjunction with the operation of the
operator pulling the grip portion 45.

[0018] Asillustrated in FIGS. 3 to 5, the door unlocking
device 25 includes a holding bracket 60 (i.e., a bracket)
supported by the door 21. The inner handle 30 and the
locking device 50, which are held by the holding bracket
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60, are supported by the door 21. In the present embod-
iment, all three of a subassembly of the inner handle 30,
a subassembly of the outer handle 40, and a subassem-
bly in which the holding bracket 60 holds the locking de-
vice 50 are prepared and assembled in advance, and
this facilitates assembling these subassemblies to the
door 21 easily.

[0019] Thelockingdevice 50 includes a striker 23 (FIG.
7) provided near the door 21 in the cab 20, a pair of upper
and lower striker catches 51 for gripping and locking the
striker 23, abody 52 for openably and closably supporting
the striker catches 51, and a release lever 54 that in-
cludes a pivot shaft 53 and releases the locked striker
catches 51 by pivoting about the pivot shaft 53.

[0020] The holding bracket 60 includes a left side wall
61, afrontwall 62 extending rightward from the front edge
of the left side wall 61, an upper wall 63 extending over
the upper edge of the left side wall 61 and the upper edge
of the front wall 62, and a support portion 65. The support
portion 65 is positioned on a right side surface of the left
side wall 61 to extend to the right and rotatably supports
the inner handle 30 about a predetermined rotation axis.
[0021] Thefrontwall 62 is formed of four through-holes
62a. The body 52 of the locking device 50 is formed of
four screw holes 52a corresponding to the four through-
holes 62aformed in the front wall 62 of the holding bracket
60. The frontwall 62 of the holding bracket 60 is fastened
together by a plurality of fastening bolts 70 with sand-
wiched between aninner panel 22 of the door 21 and the
body 52 of the locking device 50. In this manner, the
holding bracket 60 is attached to the door 21. Herein, the
striker catches 51, which can be opened and closed at
the right side of the body 52, are located in a position
where the striker catches 51 engage with the striker 23
when the door 21 is closed.

[0022] Theinnerhandle 30 is longitudinally (in the front
and rear direction) rotatable about the support portion
65. The inner handle 30 includes, in order to unlock the
door 21, an operating arm 31 that is subjected to an op-
erating force about the rotation axis and provides rota-
tional movement to the inner handle 30, a release arm
32 for performing an unlock operation on the locking de-
vice 50 associated with the rotational movement of the
inner handle 30 caused by the operating force, and a
connecting arm 33 connected to the upper end (i.e., inner
end) of the link rod 48.

[0023] The inner handle 30 further includes a cylindri-
cal body 34 extending to the left and fitting with the sup-
port portion 65 and a resin washer 35 (see FIG. 3). The
resin washer 35 as a resin spacer member is fitted to the
outer periphery of the support portion 65. When the cy-
lindrical body 34 of the inner handle 30 is fitted to the
support portion 65, the resin washer 35 is sandwiched
between the left side wall 61 of the holding bracket 60
and the cylindrical body 34 of the inner handle 30. This
reduces the frictional resistance between the inner han-
dle 30 and the holding bracket 60, so that the unlocking
operation of the inner handle 30 can be smoothly per-
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formed.

[0024] A fastening bolt 70 is inserted through the rota-
tional center (i.e., the cylindrical body 34) of the inner
handle 30. The inner handle 30 and the support portion
65 are fastened with the fastening bolt 70, and thus the
inner handle 30 is rotatably supported about a predeter-
mined rotation axis around the support portion 65. The
inner handle 30 is also provided with a metal washer 36.
The metal washer 36 is sandwiched between the inner
handle 30 and the fastening bolt 70.

[0025] When viewed from the side as shown in FIG. 5,
the operating arm 31 is shaped to curve obliquely forward
as it extends upward and then to curve again to extend
upward. The operating arm 31 has a knob 37 gripped by
the operator. The knob 37 is attached to the upper end
of the operating arm 31.

[0026] In this manner, since the operating arm 31 has
a plurality of curved portions, a position G of a center of
gravity of the inner handle 30 is set such that the position
G is located on a vertical line passing through the axial
center (i.e., rotation axis) of the support portion 65 when
the unlock operation on the locking device 50 is not per-
formed (i.e., when the door 21 is locked by the locking
device 50).

[0027] Such a configuration prevents the inner handle
30 from being tilted toward the locked position or the un-
locked position due to the weight imbalance of the inner
handle 30, and the inner handle 30 can maintain a neutral
posture.

[0028] Thus, whenthe operatorperformsthe unlocking
operation with the outer handle 40, the outer handle 40
is not subjected to the weight of the inner handle 30 via
the link rod 48, thereby achieving good operability for
unlocking.

[0029] When viewed from the rear as shownin FIG. 4,
the operating arm 31 has a shape bent to the right as the
operating arm 31 extends upward from the proximal end
of the cylindrical body 34 and then further bent again to
extend upward. In this manner, since an offset amount
of the upper end of the operating arm 31 to the right is
set equal to an offset amount of the connecting arm 33
extending to the left in FIG. 4 from the operating arm 31,
the position G of the center of gravity of the inner handle
30 is set such that the position G is located at the sub-
stantial center of the operating arm 31 in the transverse
direction. Thus, the operator can smoothly rotate the op-
erating arm 31 longitudinally.

[0030] The release arm 32 extends forward from the
proximal end of the cylindrical body 34 and is shaped
such that the distal end of the release arm 32 is bent to
the right. The inner handle 30 further includes a bias
spring 38. The bias spring 38 biases the release arm 32
in the locking direction (i.e., in the clockwise direction
about the support portion 65 in FIG. 5). One end of the
bias spring 38 is engaged with the release arm 32. The
otherend ofthe bias spring 38 is engaged with the holding
bracket 60.

[0031] Thelinkrod48rotatestheinnerhandle 30 about
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the rotation axis in conjunction with the operation of the
outer handle 40, thereby causing the release arm 32 to
perform an unlock operation on the locking device 50.
The link rod 48 has an inner end at its upper end and an
outer end at its lower end and connects the inner handle
30 and the outer handle 40.

[0032] When the operator unlocks the locking device
50, the operating arm 31 is pulled backward and the re-
lease arm 32 is rotated counterclockwise against the bi-
asing force of the bias spring 38 as indicated by the arrow
in FIG. 6, and thus the release arm 32 raises the rear
end of the release lever 54 of the locking device 50. Then,
the front end of the release lever 54 pivots clockwise
about the pivot shaft 53, thereby unlocking the locking
device 50.

[0033] The connecting arm 33 has a rod holder 39
(FIGS. 3 and 6). The rod holder 39 holds the upper end
of the link rod 48. Thus, the outer handle 40 and the inner
handle 30 are connected to each other via the link rod
48, and the operator can perform the unlocking operation
of the door 21 by interlocking the inner handle 30 with
the outer handle 40.

[0034] Specifically, when the operator performs an un-
locking operation using the outer handle 40, the unlock-
ing operation causes the link rod 48 to be pulled down-
ward, so that the inner handle 30 rotates counterclock-
wise about the support portion 65 in FIG. 6, the release
arm 32 raises the rear end of the release lever 54, and
the locking device 50 is unlocked.

[0035] Herein, as illustrated in FIG. 5, three distances
a, b, and c are set to satisfy the condition ofa >b > c:

where "a" is a distance from the center position of
the upper end of the link rod 48 connected to the
connecting arm 33 of the inner handle 30 to the axial
center of the support portion 65, "b" is a distance
from the axial center of the support portion 65 to a
point at which the release arm 32 abuts against the
release lever 54, and "c" is a distance from the point
atwhichtherelease arm 32 abuts againsttherelease
lever 54 to the axial center of the pivot shaft 53 of
the release lever 54.

[0036] Thus, when the operator performs the unlocking
operation with the inner handle 30 or the outer handle 40
and the release arm 32 raises the release lever 54, the
amount of downward movement of the front end of the
release lever 54 can be increased as compared with the
amount by which the release lever 54 is raised. As such,
the operability for unlocking is improved.

[0037] Asillustratedin FIGS. 7 and 8, inthe inner panel
22 of the door 21, an opening hole 26 and a guide hole
27 are formed. The opening hole 26 is used for assembly
and maintenance of the locking device 50 and the inner
handle 30. The operating arm 31 of the inner handle 30
is inserted through the guide hole 27, which allows the
operating arm 31 to be longitudinally pivotable. After
completion of assembly of the inner handle 30, the open-
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ing hole 26 is closed by a closing plate 28 with only the
striker catches 51 of the locking device 50 exposed, as
illustrated in FIG. 8. The closing plate 28 is fastened to
the inner panel 22 by fastening bolts 70.

[0038] In the present embodiment, there is no need to
perform maintenance work on the side of the outer handle
40 after the outer handle 40 and the inner handle 30 have
been connected by the link rod 48, so that the opening
hole 26 is formed only on the side of the inner handle 30
of the door 21.

[0039] This allows the inner panel 22 of the door 21 to
be minimally opened, thereby reducing the manufactur-
ing cost of the inner panel 22 and securing the rigidity of
the inner panel 22.

[0040] As described above, the present invention,
which has a practical advantage that the door unlocking
device can be provided that is of relatively simple con-
figuration and has good assembling workability and un-
locking operability, is extremely useful and has high in-
dustrial applicability.

[0041] That is, the present invention is directed to a
door unlocking device for a construction machine includ-
ing a cab having an openable and closable door and a
locking device for locking the door and provides the fol-
lowing solution.

[0042] That is, a door unlocking device according to
the present invention includes an outer handle, an inner
handle, and a link rod. The outer handle is supported by
the door and operated to unlock the door from an outside
of the cab. The inner handle is supported by the door,
operated to unlock the door from an inside of the cab,
and rotatable about a predetermined rotation axis. The
link rod is supported by the door, has an inner end and
anouter end, and connects the inner handle and the outer
handle. The inner handle includes, in order to unlock the
door, an operating arm subjected to an operating force
about the rotation axis, a release arm for performing an
unlock operation on the locking device associated with
rotational movement of the inner handle caused by the
operating force, and a connecting arm connected to the
inner end of the link rod. The outer handle includes an
operative portion operated to unlock the door and a por-
tion connected to the outer end of the link rod. The link
rod rotates the inner handle about the rotation axis in
conjunction with the operation of the outer handle, there-
by causing the release arm to perform an unlock opera-
tion on the locking device. When the door is locked by
the locking device, the position of the center of gravity of
the inner handle is located on a vertical line passing
through an axial center of the rotation axis when viewed
from a direction parallel to the axial center of the rotation
axis.

[0043] In this configuration, the inner handle includes
the operating arm, the release arm, and the connecting
arm. The inner handle and the outer handle are connect-
ed via the link rod. When the unlocking operation is per-
formed using the outer handle, the inner handle rotates
via the link rod, and the locking device is unlocked.
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[0044] Inthis manner, connecting the inner handle and
the outer handle with the link rod allows the unlocking
operation to be performed by interlocking the inner han-
dle with the outer handle. This reduces the number of
parts and achieves good assembling workability as com-
pared to the conventional configuration, in which inter-
locking of an inner handle with a locking device and in-
terlocking of an outer handle with the locking device are
performed via the respective separate members.
[0045] Since the position of the center of gravity of the
inner handle is located on a vertical line passing through
the rotation axis when the unlock operation on the locking
device is not performed (i.e., when the door is locked by
the locking device), the weight imbalance of the inner
handle is prevented and the inner handle is prevented
from being tilted toward the locked position or the un-
locked position, so that the inner handle can maintain a
neutral posture.

[0046] Thus, when the unlocking operation is per-
formed using the outer handle, the outer handle is not
subjected to the weight of the inner handle via the link
rod, thereby achieving good operability for unlocking.
[0047] Inthe above configuration, there are preferably
further provided a bracket that includes a support portion
for rotatably supporting the inner handle about the rota-
tion axis and is supported by the door; and a resin spacer
member that is located around the support portion and
sandwiched between the inner handle and the bracket.
[0048] Such a configuration, in which the resin spacer
member is sandwiched between the inner handle and
the bracket, reduces the frictional resistance between
the inner handle and the bracket. This allows the unlock-
ing operation of the inner handle to be smoothly per-
formed and makes it easier to return the inner handle to
a neutral posture.

[0049] According to the present invention, the unlock-
ing operation can be performed by interlocking the inner
handle with the outer handle, which reduces the number
of parts and achieves good assembling workability. Fur-
thermore, since the position of the center of gravity of the
inner handle is suitably set, the outer handle is not sub-
jected to the weight of the inner handle via the link rod
when the unlocking operation is performed using the out-
er handle, thereby achieving good operability for unlock-
ing. This application is based on Japanese Patent appli-
cation No. 2016-139110 filed in Japan Patent Office on
July 14, 2016, the contents of which are hereby incorpo-
rated by reference.

[0050] Although the present invention has been fully
described by way of example with reference to the ac-
companying drawings, itis to be understood that various
changes and modifications will be apparent to those
skilled in the art. Therefore, unless otherwise such
changes and modifications depart from the scope of the
present invention hereinafter defined, they should be
construed as being included therein.

[0051] There is provided a door unlocking device that
is of relatively simple configuration and has good assem-
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bling workability and unlocking operability. The innerhan-
dle, which is rotatable about a support portion, includes
an operating arm, a release arm for performing an unlock
operation on a locking device, and a connecting arm con-
nected to a link rod. When a door is locked by the locking
device, a position of a center of gravity of the inner handle
is located on a vertical line passing through the axial cent-
er of the support portion. The link rod rotates the inner
handle in conjunction with the operation of the outer han-
dle, thereby performing an unlock operation on the lock-
ing device.

Claims

1. A door unlocking device for a construction machine
including a cab having an openable and closable
door and a locking device (50) for locking the door,
the door unlocking device comprising:

an outer handle (40) that is supported by the
door and operated to unlock the door from an
outside of the cab;

an inner handle (30) that is supported by the
door, operated to unlock the door from an inside
of the cab, and rotatable about a predetermined
rotation axis; and

alink rod (48) that is supported by the door, has
an inner end and an outer end, and connects
the inner handle and the outer handle,

wherein the inner handle includes:

an operating arm (31) subjected to an op-
erating force in order to unlock the door
about the rotation axis,

arelease arm (32) for performing an unlock
operation on the locking device associated
with rotational movement of the inner han-
dle caused by the operating force, and

a connecting arm (33) connected to the in-
ner end of the link rod,

the outer handle includes:

an operative portion (45) operated to unlock
the door; and

a connected portion (43a) connected to the
outer end of the link rod,

the link rod rotates the inner handle about the
rotation axis in conjunction with the operation of
the outer handle, thereby causing the release
arm to perform an unlock operation on the lock-
ing device, and

when the door is locked by the locking device,
a position of a center of gravity of the inner han-
dle is located on a vertical line passing through
the rotation axis when viewed from a direction
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parallel to an axial center of the rotation axis.

2. The door unlocking device for a construction ma-
chine according to claim 1, further comprising:

a bracket (60) that includes a support portion
(65) for rotatably supporting the inner handle
about the rotation axis and is supported by the
door; and

a resin spacer member (35) that is located
around the support portion and sandwiched be-
tween the inner handle and the bracket.
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