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CAB FOR CONSTRUCTION MACHINE AND
CONSTRUCTION MACHINE

TECHNICAL FIELD

[0001] The present invention relates to a cab for a construc-
tion machine and the construction machine, and particularly
to a cab for a construction machine, specifically a cab includ-
ing a door and a door opening and closing mechanism for
opening and closing the door; and a construction machine
including the cab for a construction machine.

BACKGROUND ART

[0002] A door handle of a working vehicle is disclosed in
US Patent Publication No. 2010/0045052 (PTD 1), for
example.

[0003] This US Patent publication No. 2010/0045052 dis-
closes a door lock mechanism capable of releasing a door lock
by an operator pushing a remote control button provided in a
transverse tube from inside a vehicle such as an agricultural
machine. Thereby, the operator can push the remote control
button into the transverse tube by gripping the remote control
button together with the transverse tube. Thus, unlocking of
the door and the like can be achieved in a simple operation.

CITATION LIST

Patent Document

[0004] PTD 1: US Patent Publication No. 2010/0045052
SUMMARY OF INVENTION
Technical Problem
[0005] However, according to the above-described door

lock mechanism, during operations such as unlocking of the
door, the remote control button may receive force in the
lateral direction (the direction crossing both of the longitudi-
nal direction of the transverse tube and the direction in which
the remote control button is pushed). When such force is
applied to the remote control button, the shaft serving as the
pivotal center of the remote control button may be displaced
from the recess receiving the shaft.

[0006] The present invention has been made in light of the
above-described problems. An object of the present invention
is to provide a cab for a construction machine, specifically a
cab allowing a door to be opened and closed in a simple
operation and capable of preventing a shaft serving as the
pivotal center of the handle from being displaced from a
recess receiving the shaft during an operation; and a construc-
tion machine including the cab for a construction machine.

Solution to Problem

[0007] A cab for a construction machine of the present
invention includes a door and a door opening and closing
mechanism for opening and closing the door. The door open-
ing and closing mechanism includes a hollow tube, a shaft
support portion, a handle, and a restriction member. The
hollow tube has a hollow space therein and a hole connecting
the hollow space to outside. The shaft support portion is
attached to the hollow tube, and has a pair of shafts protruding
from both of side surfaces, respectively, facing each other in
a width direction. The handle has a base portion and a grip
portion at an end on the outside of the base portion, and is
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movable in a direction in which the handle is pushed into the
hollow space. The base portion has a pair of side portions
sandwiching both of the side surfaces of the shaft support
portion, and the pair of side portions each have a recess
receiving corresponding one of the pair of shafts. The restric-
tion member restricts a movement of the base portion in the
width direction between an end on the grip portion side of the
shaft support portion and an end on the hollow space side of
the base portion.

[0008] According to the cab for a construction machine of
the present invention, the restriction member restricts the
movement of the base portion in the width direction between
the end on the grip portion side of the shaft support portion
and the end on the hollow space side of the base portion.
Accordingly, when the force in the width direction is applied
to the grip portion of the handle, the end of each side portion
of'the base portion tends to rotate in the width direction about
the end on the grip portion side of the shaft support portion.
This rotation however can be restricted by the restriction
member. Thereby, the shafts are prevented from being dis-
placed from the recesses in the side portions of the base
portion.

[0009] Furthermore, since the shafts are received in the
recesses in the side portions of the base portion, the handle
can be pivoted about the shafts between the hollow space side
and the outside. Consequently, the operator can open and
close the door in such a simple operation as gripping both of
the hollow tube and the handle and pushing the handle into the
hollow space.

[0010] In the above-described cab for a construction
machine, the base portion has an extension portion extending
in a direction opposite to the grip portion with respect to the
shafts. The restriction member restricts the movement of the
base portion in the width direction in the extension portion.
Accordingly, the shafts are effectively prevented from being
displaced from the recesses in the side portions of the base
portion.

[0011] In the above-described cab for a construction
machine, the restriction member restricts the movement of
the base portion in the width direction at least in the recess.
Accordingly, the shafts are more effectively prevented from
being displaced from the recesses in the side portions of the
base portion.

[0012] In the above-described cab for a construction
machine, the restriction member has a portion that is
decreased in width with an increase in distance from the
shafts in a longitudinal direction of the hollow tube. Accord-
ingly, even if the restriction member pivots within the hollow
tube together with the handle, it becomes possible to suppress
that a portion of the restriction member that is located at a
distance from the shafts interferes with the inner wall of the
hollow tube.

[0013] In the above-described cab for a construction
machine, the handle has a rib disposed between the pair of
side portions. The restriction member has arestriction portion
restricting the movement of the base portion in the width
direction and a support portion connected to the restriction
portion and supported by the rib of the handle. Accordingly,
the restriction member can be supported by the handle with
the rib interposed therebetween.

[0014] In the above-described cab for a construction
machine, the support portion has a notch portion formed to
sandwich the rib. The notch portion has a tapered shape or a
round shape so as to have an opening that is decreased in
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width with an increase in distance from an open end of the
notch portion. Accordingly, the rib can be readily inserted
from the open end of the support portion while the rib can be
firmly fixed to the notch portion as the rib is inserted into the
notch portion.

[0015] In the above-described cab for a construction
machine, the support portion is in contact with at least one of
the pair of side portions of the base portion. Accordingly, the
restriction member can be installed in the handle while the
support portion is in contact with the pair of the side portions
of the base portion.

[0016] A construction machine of the present invention
includes the cab for a construction machine described in any
of the above.

[0017] According to the cab for a construction machine of
the present invention, the door can be opened and closed in a
simple operation, and the shafts each serving as the pivotal
center of the handle can be prevented from being displaced
from the recesses receiving the shafts during the operation.

Advantageous Effects of Invention

[0018] According to the present invention as described
above, it becomes possible to implement a cab for a construc-
tion machine, specifically a cab allowing a door to be opened
and closed in a simple operation and capable of preventing a
shaft serving as the pivotal center of the handle from being
displaced from a recess receiving the shaft during the opera-
tion; and a construction machine including the cab for a
construction machine.

BRIEF DESCRIPTION OF DRAWINGS

[0019] FIG. 1 is a side view schematically showing the
configuration of a wheel loader in one embodiment of the
present invention.

[0020] FIG. 2 is a perspective view schematically showing
the configuration of a cab of the wheel loader shown in FIG.
1.

[0021] FIG. 3 shows a perspective view (A) and an
exploded perspective view (B) each illustrating the enlarged
configuration of a door opening and closing mechanism of the
cab shown in FIG. 2.

[0022] FIG. 4 is an exploded perspective view schemati-
cally showing the configurations of a handle and a displace-
ment preventing plate shown in FIG. 3.

[0023] FIG. 5 is an assembly perspective view schemati-
cally showing the configurations of the handle and the dis-
placement preventing plate shown in FIG. 4.

[0024] FIG. 6 is a schematic cross-sectional view taken
along the line VI-VI in FIG. 11(A), illustrating the door
opening and closing mechanism of the cab in one embodi-
ment of the present invention, in which the shaft for support-
ing the handle so as to be pivotable is not displaced from a
hole of the handle even if the force in the lateral direction is
applied to the handle.

[0025] FIG. 7 is a plan view schematically showing the
configuration in which a support portion of the displacement
preventing plate is in contact with only one of a pair of side
portions of a base portion of the handle.

[0026] FIG. 8 is a plan view of a modification of the dis-
placement preventing plate, which schematically shows the
configuration in which the support portion of the displace-
ment preventing plate is in contact with both of the pair of side
portions of the base portion of the handle.
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[0027] FIG. 9 is a perspective view schematically showing
the configuration of the displacement preventing plate shown
in FIG. 8.

[0028] FIG. 10 is a diagram for illustrating dimensions of a
hole of a hollow tube and a base portion and a grip portion of
the handle in the door opening and closing mechanism of the
cab shown in FIG. 2.

[0029] FIG. 11 is a diagram showing the operation of the
door opening and closing mechanism of the cab shown in
FIG. 2, including a partially cutaway side view (A) showing
the state before the handle is pushed into the hollow space, a
partially cutaway side view (B) showing the state where the
handle has been pushed into the hollow space, and a sche-
matic cross-sectional view (C) taken along the line Xc-Xc in
FIG. 11(B).

[0030] FIG. 12 is a cross-sectional view schematically
showing the configuration in which the movement of the base
portion of the handle in the width direction is restricted by a
part of the hollow tube.

[0031] FIG. 13 is a schematic cross-sectional view of a
comparative example showing the manner in which the shaft
for supporting the handle so as to be pivotable is displaced
from a hole of the handle when the force in the lateral direc-
tion is applied to the handle.

[0032] FIG. 14 is a diagram showing the state where an
operator operates the door opening and closing mechanism of
the cab shown in FIG. 2, including a side view (A) showing
the state where an index finger is put on a grip portion of the
handle during the operation, a side view (B) showing the state
where an index finger is put on one end of the base portion
during the operation, and a cross-sectional view (C) showing
the state during the operation.

DESCRIPTION OF EMBODIMENTS

[0033] The embodiments of the present invention will be
hereinafter described with reference to the accompanying
drawings.

[0034] The configuration of a wheel loader will be first
described with reference to FIG. 1 as an example of a con-
struction machine in the first embodiment of the present
invention. The present invention is applicable to a construc-
tion machine, such as a hydraulic excavator and a bulldozer,
provided with a cab having a door opening and closing
mechanism.

[0035] Referring to FIG. 1, a wheel loader 30 of the present
embodiment mainly includes a front frame 21, a rear body 22
and an operating machine 23. To each lateral side of front
frame 21, a front wheel 24a is attached. To each lateral side of
rear body 22, a rear wheel 24b is attached.

[0036] Frontframe 21 and rear body 22 are attached to each
other by a center pin (not shown) in such a manner that allows
them to laterally swing relative to each other, and thus form an
articulated structure. Specifically, front frame 21 and rear
body 22 are coupled together by a pair of right and left
steering cylinders (not shown). The right and left steering
cylinders are extended and shortened to allow front frame 21
and rear body 22 to laterally swing relative to each other about
the center pin and steer. These front frame 21 and rear body 22
constitute the body of wheel loader 30.

[0037] To the front side of front frame 21, operating
machine 23 is attached. Operating machine 23 includes a
boom 23 having its base end attached to front frame 21 in
such a manner that allows boom 23a to swing, and a bucket
23b attached to the leading end of boom 23a in such a manner
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that allows bucket 235 to swing. Front frame 21 and boom
23a are coupled together by a pair of boom cylinders 23¢. The
pair of boom cylinders 23¢ are extended and shortened to
allow boom 23a to swing.

[0038] Operating machine 23 also includes: a bell crank
23d supported, at a substantially central position of the oper-
ating machine, on boom 23a in such a manner that allows bell
crank 234 to swing; a bucket cylinder 23e coupling the base
end of bell crank 234 and front frame 21 together; and a link
23fcoupling the leading end of bell crank 234 and bucket 235
together. Bucket cylinder 23e is extended and shortened to
allow bucket 235 to swing.

[0039] Inarearportionofrear body 22, an engineroom 225
is disposed. On the front side with respect to engine room 225,
a hydraulic oil tank 22a is disposed. A cab 20 is provided on
the front side with respect to hydraulic oil tank 224 for accom-
modating an operator so that the operator in the cab can
operate wheel loader 30.

[0040] Next, a description will be given, using FIG. 2, of a
configuration of a cab 20 for a construction machine accord-
ing to an embodiment of the present invention, specifically a
cab 20 used for wheel loader 30 of FIG. 1.

[0041] Referring to FIG. 2, cab 20 according to the present
embodiment mainly includes a door opening and closing
mechanism 10, a door 15, a driver’s seat 16, a floor plate 17,
apair of front pillars 18a, a pair of center pillars 185, a pair of
rear pillars 18¢, and a roof 19.

[0042] The pair of front pillars 184, the pair of center pillars
184 and the pair of rear pillars 18¢ are vertically arranged on
floor plate 17. Each of these pillars 18a, 186 and 18¢ has an
upper end on which roof 19 is supported.

[0043] Driver’s seat 24 for an operator to sit is disposed in
a space surrounded by floor plate 17, each of pillars 184, 185
and 18¢, and roof 19. Door 15 is disposed on the side of
driver’s seat 16 (in the width direction of the vehicle body)
and between front pillar 184 and center pillar 185. This door
15 is used for an operator to go in and out of cab 20, and
attached to cab 20 so as to be openable and closable.

[0044] Door opening and closing mechanism 10 for open-
ing and closing door 15 is attached to door 15 and front pillar
18a. Door opening and closing mechanism 10 mainly
includes a lock assembly 13 having a catcher 11 and a striker
12, a hollow tube 1, and a handle 2.

[0045] Hollow tube 1 has one end connected to catcher 11
and the other end connected to a tube 14 extending in the
vertical direction with respect to the vehicle body. This tube
14 is attached to door 15 at both ends. Catcher 11 has a hook
(not shown) that can be engaged with a bar member (not
shown) of striker 12.

[0046] Handle 2 is attached to hollow tube 1. This handle 2
is pushed toward hollow tube 1, thereby allowing disengage-
ment between the hook of catcher 11 and the bar member of
striker 12, so that door 15 can be opened.

[0047] Then, the attachment structure for the hollow tube
and the handle will be hereinafter described with reference to
FIGS. 3(A) and 3(B).

[0048] Referring to FIGS. 3(A) and 3(B), the above-men-
tioned door opening and closing mechanism 10 further
includes a fixture (shaft support portion) 3, a bolt 4, a pivotal
portion 5, a wire 6, and a displacement preventing plate (re-
striction member) 7 in addition to hollow tube 1 and handle 2.
[0049] Hollow tube 1 is formed in the shape of a pipe
having a hollow space 1e therein and, for example, formed in
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the shape of a round pipe with a circular cross section. This
hollow tube 1 has a hole 1a connecting hollow space 1e to
outside.

[0050] Handle 2 has a base portion 2a and a grip portion 25.
Base portion 2a and grip portion 25 are integrally formed and,
for example, formed integrally by resin molding. Base por-
tion 2a extends from outside of hollow tube 1 through hole 1a
into hollow space 1e. This base portion 24 has an end 2a1 on
the hollow space side and an end 242 on the outside facing
each other in the height direction of handle 2 (in the direction
indicated by an arrow H in the figure).

[0051] Base portion 2a also has a pair of side portions 2ac
facing each other in the width direction of handle 2 (in the
direction indicated by an arrow W in the figure). The pair of
side portions 2ac face each other so as to be in parallel
between end 2a1 on the hollow space side and end 242 on the
outside.

[0052] Base portion 2a extending in the longitudinal direc-
tion of hollow tube 1 (in the direction indicated by an arrow L
in the figure) has one end 2aa and the other end 2ab, in which
ahole 2ad is provided in each of the pair of side portions 2ac
on the one end 2aa side while a hole 2qae is provided in each
of' the pair of side portions 2ac on the other end 2ab side.
[0053] Inaddition, the longitudinal direction L corresponds
to the shaft direction of hollow tube 1. Furthermore, the width
direction W extends in the direction orthogonal to the longi-
tudinal direction L. The height direction H extends in the
direction orthogonal to both of the longitudinal direction L.
and the width direction W.

[0054] Grip portion 25 is located at end 242 on the outside
in base portion 2a and brought into contact with the operator’s
finger when the operator performs a door opening and closing
operation. Accordingly, on the surface of grip portion 26 on
the side opposite to base portion 2a, a gentle wave-like con-
cavo-convex portion is formed on which four fingers (an
index finger, a middle finger, a third finger, and a little finger)
are placed. Furthermore, in the forward part of grip portion
2b, an inclined portion is formed such that the more it extends
in the forward direction, the farther it is away from hollow
tube 1. Consequently, it becomes possible for the operator to
recognize the position of his/her finger with respect to grip
portion 256 without visually confirming the handle, and also
possible to suppress displacement of the above-mentioned
four fingers from grip portion 26 during the operation of
opening and closing door 15 (FIG. 2).

[0055] The above-described handle 2 is supported by hol-
low tube 1 so as to be movable in the direction in which this
handle is pushed at least toward hollow space 1e, and specifi-
cally configured as described below.

[0056] First, fixture 3 is disposed within hollow space 1e of
hollow tube 1. A bolt 4 penetrates through an insertion hole 14
ofhollow tube 1, and is screwed into a screw hole 35 of fixture
3. This allows fixture 3 to be fixed by bolt 4 to hollow tube 1
within hollow space le.

[0057] This fixture 3 has a pair of shafts 3a protruding from
each of its lateral surfaces in the lateral direction (width
direction W). If hollow tube 1 is for example a round pipe, the
pair of shafts 3a extend, for example, in the direction parallel
to the tangent line of the outer peripheral surface of hollow
tube 1 in the state where fixture 3 is attached to hollow tube 1.
[0058] Fixture 3 is disposed between the pair of side por-
tions 2ac of base portion 2a. Furthermore, the pair of shafts 3a
are inserted into the pair of holes 2ae (recesses), respectively,
of base portion 2a. Accordingly, handle 2 is pivotable about



US 2015/0218855 Al

the pair of shafts 3a with respect to hollow tube 1 and sup-
ported by hollow tube 1 so as to be movable in the direction in
which handle 2 is pushed toward hollow space 1e and in the
direction opposite thereto.

[0059] Furthermore, the above-described handle 2 is con-
figured such that it can operate, for example, to pull wire 6
connected to catcher 11 (FIG. 2) by the above-described
moving operation (for example, a pivotal movement opera-
tion), as will be specifically described below.

[0060] First, pivotal portion 5 is disposed between the pair
of side portions 2ac of base portion 2a. Pivotal portion 5 is
provided on its one end 56 side with a pair of shafts 5a
protruding from each lateral side of this pivotal portion 5 in
the lateral direction. The pair of shafts 5a are inserted into the
pair of holes tad, respectively, of base portion 2a, and
arranged to extend in the width direction W of handle 2.
Accordingly, pivotal portion 5 is pivotable about the pair of
shafts Sa with respect to handle 2.

[0061] Wire 6 is attached to this pivotal portion 5 on its
other end 5c¢ side, and extends through hollow space 1e of
hollow tube 1 to catcher 11 (FIG. 2). This pivotal portion 5
pivots with respect to handle 2, thereby allowing such an
operation as pulling wire 6, and the like.

[0062] A displacement preventing plate 7 serves to restrict
the movement of side portions 2ac of base portion 2a in the
width direction W. This displacement preventing plate 7 is
attached to handle 2.

[0063] Then, an explanation will be given with regard to the
structure of displacement preventing plate 7 and attachment
of displacement preventing plate 7 to handle 2 with reference
to FIGS. 410 9.

[0064] Referring to FIG. 4, displacement preventing plate 7
mainly includes a pair of restriction portions 7a, a pair of
tapered portions 7b, and a support portion 7¢. The pair of
restriction portions 7a linearly extend in the longitudinal
direction L so as to be parallel to each other with a gap 7al
interposed therebetween.

[0065] The pair of tapered portions 76 each have one end
connected to the corresponding one of the pair of restriction
portions 7a. The pair of tapered portions 75 linearly extend
from their one ends so as to come close to each other at their
other ends. The other ends of the pair of tapered portions 75
are connected to each other. Accordingly, a width WT (a
dimension WT in the width direction W) of displacement
preventing plate 7 in the pair of tapered portions 7b is
decreased with an increase in distance from hole (recess) 2ae
(shaft 3a: FIGS. 3(A) and 3(B)).

[0066] Support portion 7¢ has one end connected to the
other ends of the pair of tapered portions 75. Support portion
7c¢ extends in the height direction H from its one end side
toward its other end. Support portion 7¢ is provided on its
other end with a notch portion 7¢1 so as to be opened.
Thereby, the other end side of support portion 7¢ is configured
in a bifurcated shape. Two portions forming this bifurcated
shape of support portion 7¢ are arranged so as to extend in the
longitudinal direction L.

[0067] This notch portion 7¢1 is formed so as to extend in
the height direction H in support portion 7¢ from its other end
to its one end. Notch portion 7¢1 is formed in a tapered shape
or a round shape so as to have an opening that is decreased in
width with an increase in distance from its open end.

[0068] Specifically, notch portion 7¢1 has an open end 7ca
located at the other end of support portion 7¢ and an extension
portion 7cb extending from open end 7ca toward one end of
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support portion 7¢. This open end 7ca has a tapered shape or
a round shape having an opening that is decreased in width
with an increase in distance from the open end of notch
portion 7¢1. Furthermore, extension portion 7cbhas a tapered
shape having an opening that is decreased in width with an
increase in distance from open end 7ca.

[0069] When open end 7ca is formed in a tapered shape,
this tapered shape of open end 7ca is greater in inclination
angle to the height direction H, and thus, greater in extent of
the width of the opening, than the tapered shape of extension
portion 7c¢b.

[0070] It is preferable that this displacement preventing
plate 7 is made of metal, but may be made of a material such
as a resin with high hardness. Displacement preventing plate
7 may be configured by bending one flat plate such that
restriction portion 74, tapered portion 75 and support portion
7c¢ are integrally formed, or by attaching support portion 7¢ to
tapered portion 75 by welding, adhesion or the like.

[0071] Referring to FIG. 5, displacement preventing plate 7
is attached to handle 2. In this attached state, the pair of
restriction portions 7a are located on the outside of the pair of
side portions 2ac, respectively, in the width direction W. In
other words, the pair of restriction portions 7a sandwich the
pair of side portions 2ac of base portion 2a in the width
direction W.

[0072] Each of the pair of side portions 2ac has an exten-
sion portion R2 extending in the direction opposite, in height
direction H, to grip portion 25 with respect to hole tae (shaft
3a: FIGS. 3(A) and 3(B)), as shown in FIG. 4. As shown in
FIG. 5, the pair of restriction portions 7a are located, for
example, on the outside of extension portions R2 of the pair of
side portions 2ac in the width direction W.

[0073] Handle 2 has a rib 2af extending in the width direc-
tion W between the pair of side portions 2ac. This rib 2af'is
inserted into notch portion 7¢1 of support portion 7¢. Accord-
ingly, displacement preventing plate 7 is positioned in handle
2 in the longitudinal direction L.

[0074] Referring to FIG. 6, the pair of restriction portions
7a are located, for example, on the outside of extension por-
tions R2 of the pair of side portions 2ac in the width direction
W, as described above. However, the pair of restriction por-
tions 7a only have to be located on the outside of portions R1
of side portions 2ac in the width direction W that each are
located between an end PE on the grip portion 26 side of
fixture 3 and an end 2ac1 on the hollow space 1e side of side
portion 2ac. Furthermore, the pair of restriction portions 7a
may be located on the outside of the pair of side portions 2ac
in the width direction W at a position R3 of hole 2age in the
height direction H (that is, at a position of shaft 3a in the
height direction L).

[0075] Furthermore, it is preferable that end 2acl on the
hollow space 1e side of each of the pair of side portions 2ac
has a round shape on the outside in the width direction W. In
other words, it is preferable that end 2ac1 of one of the pair of
side portions 2ac has a round shape on the surface opposite to
the side facing the other side portion 2ac. Consequently,
displacement preventing plate 7 can be readily fitted in base
portion 2a so as to sandwich the pair of side portions 2ac.
[0076] Also as shown in FIGS. 4 and 5, a groove 2ac2
extending from hole 2ae in the height direction H may be
provided on the each of the side surfaces of one side portion
2ac and the other side portion 2ac that face each other. As
shown in FIG. 6, due to this groove 2ac2, a distance (width)
WS between the pair of side portions 2ac is increased with an
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increase in distance from grip portion 25 in the height direc-
tion H. In other words, the pair of side portions 2ac each are
provided with a tapered portion by groove 2ac2 such that
distance WS between the pair of side portions 2a is increased
with an increase in distance from grip portion 25 in the height
direction H. This allows shaft 3a to be readily fitted in hole
2ae, so that assembly can be facilitated.

[0077] Referring to FIG. 7, it is preferable that support
portion 7¢ of displacement preventing plate 7 is in contact
with one of the pair of side portions 2ac in the state where
displacement preventing plate 7 is attached to handle 2 as
seen in plan view. Accordingly, when displacement prevent-
ing plate 7 is attached to handle 2, it becomes possible to
attach displacement preventing plate 7 to handle 2 while
support portion 7¢ is in contact with one of side portions 2ac.
Consequently, displacement preventing plate 7 can be readily
positioned in handle 2 and attached to handle 2.

[0078] Referring to FIGS. 8 and 9, support portion 7¢ of
displacement preventing plate 7 may be in contact with both
of'the pair of side portions 2ac in the state where displacement
preventing plate 7 is attached to handle 2 as seen in plan view.
Accordingly, when displacement preventing plate 7 is
attached to handle 2, it becomes possible to attach displace-
ment preventing plate 7 to handle 2 while support portion 7¢
is in contact with both of the pair of side portions 2ac. Con-
sequently, displacement preventing plate 7 can be more
readily positioned in handle 2 and attached to handle 2.
[0079] Then, the shape of hole 1a of hollow tube 1, a
dimension of each part and the like will be described with
reference to FIG. 10.

[0080] Referring to FIG. 10, hole 14 has a first hole portion
1c and a second hole portion 15. First hole portion 1c is
located at one end 2aa of base portion 2a extending in the
longitudinal direction L of hollow tube 1. Second hole portion
15 is located to extend from one end of this first hole portion
1c¢ toward the portion corresponding to the other end 2ab of
base portion 2a.

[0081] A dimension W2b of grip portion 26 of handle 2 in
the width direction W is greater than a dimension W2a of base
portion 2a in the width direction W and greater than a dimen-
sion W1a of second hole portion 15 in the width direction W.
[0082] Furthermore, a dimension W1b of first hole portion
1c in the width direction W is greater than a dimension Wla
of second hole portion 15 in the width direction W. Accord-
ingly, a dimension G2 in the width direction W of a gap
between a corner portion P1 at one end 2aa of base portion 2a
and first hole portion 1c¢ is greater than a dimension G1 in the
width direction W of a gap between a side surface 2ac of base
portion 2a and second hole portion 15. Furthermore, a dimen-
sion W2b of grip portion 26 in the width direction W is
smaller than a dimension W1 (for example, a diameter D) of
hollow tube 1 in the width direction W. It is to be noted that a
boundary B between first hole portion 1¢ and second hole
portion 15 is located closer to the other end 2ab of base
portion 2a by a prescribed length .1 from one end 2aa
thereof. It is preferable that dimension W2b is equal to or
greater than dimension W1b.

[0083] Furthermore, a dimension G3 in the longitudinal
direction L of the gap between one end 2aa of base portions
2a and the end of first hole portion 1¢ on the side opposite to
the other end 2ab is greater than a dimension G4 in the
longitudinal direction L of the gap between the other end 2ab
of’base portion 2a and the end of second hole portion 15 on the
side opposite to one end 2aa. Insertion hole 14 as mentioned
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above is a long hole. Accordingly, even if the position of the
handle is adjusted backward and forward (in the L direction),
dimension G3 in the longitudinal direction L. of the gap
between one end 2aa of base portions 2a and the end of first
hole portion 1¢ on the side opposite to the other end 2ab can
be maintained at a prescribed gap.

[0084] Furthermore, on the other end side of second hole
portion 15 in the longitudinal direction L, a wide-width por-
tion 1ba increased in width of second hole portion 15 may be
formed. Accordingly, a dimension W1c in the width direction
W of second hole portion 15 in which wide-width portion 1ba
is formed is greater than a dimension Wla in the width
direction W of second hole portion 15 in which wide-width
portion 1ba is not formed. By providing this wide-width
portion 1ba, handle 2 can be readily installed in hollow tube
1.

[0085] Next, the operation of door opening and closing
mechanism 10 in the present embodiment will be described
with reference to FIGS. 11(A) to 11(C). FIG. 11(C) is a
schematic cross-sectional view taken along the line Xc-Xc in
FIG. 11(B).

[0086] Referringto FIG. 11(A), in the state before handle 2
is pushed toward hollow space 1e of hollow tube 1, handle 2
is not in contact with the inner peripheral surface of hollow
tube 1. In other words, a portion P2 at one end 2aa of base
portion 2a located closest to hollow space 1e is spaced apart
from a portion P3 on the inner peripheral surface of hollow
tube 1 that intersects the pivotal movement path (an alternate
long and short dashed line C-C) of this portion P2. Also in this
state, the other end 5¢ of pivotal portion 5 is in contact with the
inner peripheral surface of hollow tube 1.

[0087] When an operator grips both of hollow tube 1 and
handle 2 in this state, handle 2 is applied with force in the
direction indicated by a thick arrow F in the figure. By this
force applied in the direction F, handle 2 pivots about shafts
3a as center O in the direction in which handle 2 is pushed
toward hollow space 1e of hollow tube 1.

[0088] Referring to FIGS. 11(B) and 11(C), by the above-
described operation, handle 2 pivots until portion P2 of base
portion 2a is brought into contact with portion P3 on the inner
peripheral surface of hollow tube 1. In this case, pivotal
portion 5 pivots about shafts 5a with respect to handle 2. By
this pivotal movement of pivotal portion 5, the other end 5¢ of
pivotal portion 5 slides toward the other end 2ab in the lon-
gitudinal direction L (to the left in the figure) while being kept
in contact with the inner peripheral surface of hollow tube 1.
Thereby, wire 6 attached to pivotal portion 5 on the other end
5¢ side is pulled toward the other end 2ab in the longitudinal
direction L. This allows disengagement between the hook of
catcher 11 and the bar member of striker 12 that are shown in
FIG. 2, so that door 15 can be opened.

[0089] The preferable configuration of door opening and
closing mechanism 10 in the present embodiment will then be
described with reference to FIGS. 11(A) to 11(C) and FIG.
12.

[0090] Referringto FIG. 12, although the above description
has been made with regard to the configuration in which
displacement preventing plate 7 provided independently of
hollow tube 1 is employed for restricting the movement of
side portions 2ac of base portion 2a in the width direction W,
the portion for restricting the movement of side portions 2ac
in the width direction W may be integrally formed with hol-
low tube 1. For example, a folded portion 1/ may be formed by
folding an edge ot hole 1a of hollow tube 1 toward the inside
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of'hollow space 1e of hollow tube 1 so that the movement of
side portions 2ac in the width direction W may be restricted
by this folded portion 1f

[0091] Referring to FIG.11(B), handle 2 is configured such
that, in the state where handle 2 is pushed maximally toward
hollow space 1e, a gap G occurs between grip portion 2b and
hollow tube 1 at the portion where grip portion 25 and hollow
tube 1 come closest to each other. Furthermore, handle 2 is
configured such that a gap G3 occurs also in front of the front
end of handle 2 in the state where handle 2 is pushed maxi-
mally toward hollow space 1e.

[0092] Referring to FIG. 11(A), in order to produce the
above-mentioned gap G, specifically, a height H2 of base
portion 2a at a portion where grip portion 25 and hollow tube
1 come closest to each other (a dimension H2 of base portion
2a from the end on the hollow space 1e side to the end on the
outside of hollow tube 1) is greater than a dimension H1 of
hollow tube 1 in the height direction H (for example, diameter
D).

[0093] Oneend2aaofbase portion 2a is inclined so as to be
farther away from the pivotal center O of handle 2 (shafts 3a)
as coming closer to grip portion 25b. Specifically, it is assumed
that an imaginary curve C-C extends at a distance from piv-
otal center O, which is equal to the distance from pivotal
center O to portion P2 at one end 2aa of base portion 2a that
is located closest to hollow space 1e. In this case, one end 2aa
of’base portion 24 is inclined so as to be farther away from this
imaginary curve C-C in the radial direction around pivotal
center O as coming closer to grip portion 25 from the above-
mentioned portion P2.

[0094] Furthermore, in the state before handle 2 is pushed
toward hollow space 1e, one end 2aa of base portion 2a is
preferably inclined at an angle 62 ofless than 90° with respect
to animaginary straight line E-E extending in the longitudinal
direction L.

[0095] Grip portion 25 also has an inclined portion located
on base portion 2a on the one end 2aa side and a concavo-
convex portion located on base portion 2a on the other end
2ab side. This inclined portion is inclined so as to be farther
away from hollow tube 1 as coming closer to one end 2aa of
base portion 2a in the longitudinal direction L. from the other
end 2ab side. This inclined portion is inclined at an angle 61
of less than 90° with respect to the boundary between base
portion 2a and the concavo-convex portion of grip portion 25.
[0096] Although the above description has been made with
regard to hole 2ae passing through side portion 2ac as a
portion receiving shaft 3a, the portion receiving shaft 3a may
be a hole having a bottom not passing through side portion
2ac, or only has to be a recess including a though hole or a
hole having a bottom.

[0097] Then, the functions and effects of the present
embodiment will be described.

[0098] Inthe present embodiment, as shown in FIG. 6, even
when the force in the lateral direction W (the force indicated
by an outlined arrow in the figure) is applied to handle 2, shaft
3a can be prevented from being displaced from hole 2ae,
which will be hereinafter described as compared with a com-
parative example shown in FIG. 13.

[0099] The configuration of the comparative example
shown in FIG. 13 is different from the configuration of the
present embodiment shown in FIG. 6 in the point that dis-
placement preventing plate 7 is not provided. Since the con-
figuration of the comparative example other than the above-
mentioned point is almost the same as that of the present
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embodiment shown in FIGS. 3 to 6, the same components are
denoted by the same reference characters, and a description
thereof will not be repeated.

[0100] Inthe comparative example shown in FIG. 13, when
an operator operates door opening and closing mechanism 10,
the force in the lateral direction W (the force indicated by an
outlined arrow in the figure) may be applied to handle 2. In
this case, handle 2 tends to deform as indicated by a dashed
line. When this deformation of handle 2 occurs, side portion
2ac of base portion 2a is brought into contact with end PE on
the grip portion 25 side of fixture 3, and rotates about end PE.
[0101] By this rotation of side portion 2ac, shaft 3a is
displaced from hole 2ae of side portion 2ac. Since impact
noise is generated when shaft 3a is displaced from hole 2ae,
the operator feels uneasy that some parts might be damaged.
Also, when shaft 3a is repeatedly displaced form hole 2ae,
degradation occurs in shaft 3a or hole 2ae.

[0102] Incontrast, according to the present embodiment, as
shown in FIG. 6, restriction portion 7a of displacement pre-
venting plate 7 is located on the outside of portion R1 of side
portion 2ac in the width direction W located between end PE
on the grip portion 25 side of fixture 3 and end 2ac1 on the
hollow space 1e side of side portion 2ac. This restriction
portion 7a restricts the movement of side portion 2ac in the
width direction W.

[0103] Accordingly, even if the force in the width direction
W is applied to grip portion 25 of handle 2 as shown by an
outlined arrow in the figure to force side portion 2ac of base
portion 24 to rotate about end PE on the grip portion 25 side
of fixture 3, this rotation can be restricted by restriction por-
tion 7a. Accordingly, shaft 3a is prevented from being dis-
placed from hole 2ae of side portion 2ac.

[0104] Furthermore, since shafts 3a are inserted into holes
2ae of side portions 2ac of base portion 2a as shown in FIGS.
11(A) and 11(B), handle 2 can be pivoted about these shafts
3abetween the hollow space 1e side and the outside. Thereby,
the operator can open and close the door in such a simple
operation as holding both of hollow tube 1 and handle 2, and
pushing handle 2 into hollow space 1e.

[0105] Furthermore, as shown in FIG. 6, base portion 2a
has an extension portion R2 extending in the direction oppo-
site to grip portion 25 with respect to shaft 34, and restriction
portion 7a restricts the movement of side portion 2ac in the
width direction W in this extension portion R2. Accordingly,
shaft 3a is effectively prevented from being displaced from
hole 2ae of side portion 2ac.

[0106] Furthermore, as shown in FIG. 6, restriction portion
7a restricts the movement of side portion 2ac in the width
direction W at least in a height position H of hole 2ae (shaft
3a). Accordingly, shaft 3a is more effectively prevented from
being displaced from hole 2ae of side portion 2ac.

[0107] Furthermore, as shown in FIG. 4, displacement pre-
venting plate 7 has a pair of tapered portions 75 so as to have
width WT that is decreased with an increase in distance from
shaft 3a in the longitudinal direction L. of hollow tube 1.
Consequently, as shown in FIGS. 11(B) and 11(C), even if
displacement preventing plate 7 is pivoted within hollow tube
1 together with handle 2 when handle 2 is pushed into hollow
space le, it is suppressed that displacement preventing plate 7
interferes with the inner wall of hollow tube 1.

[0108] Furthermore, as shown in FIG. 5, since displace-
ment preventing plate 7 has support portion 7¢, this support
portion 7¢ allows displacement preventing plate 7 to be sup-
ported by rib 2af of handle 2.
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[0109] Furthermore, as shown in FIG. 4, support portion 7¢
of displacement preventing plate 7 has notch portion 7¢1
formed to sandwich rib 2af. This notch portion 7¢1 has a
tapered shape or a round shape having an opening that is
decreased in width with an increase in distance from the open
end of notch portion 7c1. Thereby, rib 2af can be readily
inserted through the open end of support portion 7¢ while rib
2af can be firmly fixed to notch portion 7¢1 as rib 2af is
inserted deeply into notch portion 7c1.

[0110] Furthermore, as shown in FIGS. 7 and 8, support
portion 7¢ of displacement preventing plate 7 is in contact
with one (FIG. 7) or both (FIG. 8) of the pair of side portions
2ac. Accordingly, displacement preventing plate 7 can be
installed in handle 2 while support portion 7¢ is in contact
with side portion 2ac. Consequently, displacement prevent-
ing plate 7 can be readily positioned in handle 2 and installed
in handle 2.

[0111] Furthermore, as shown in FIG. 10, dimension W25
of grip portion 24 in the width direction W is greater than
dimension W2a of base portion 2a in the width direction W
and greater than dimension W1a of second hole portion 15 in
the width direction W. Accordingly, when the operator grips
both of hollow tube 1 and handle 2 to push handle 2 into
hollow space 1e as shown in FIG. 14(C), the operator’s finger
or palm is less likely to be inserted between grip portion 25
and hollow tube 1 because grip portion 26 has relatively
greater width W2b. Consequently, the operator’s finger or
palm is less likely to get caught in the gap between base
portion 2a of handle 2 and hole 1a of hollow tube 1.

[0112] Also as shown in FIG. 10, dimension W15 of first
hole portion 1¢ in the width direction W is greater than dimen-
sion W1a of second hole portion 15 in the width direction W.
In this way, dimension W14 of first hole portion 1c in the
width direction W is set relatively greater, thereby allowing
an increase in dimension G2 in the width direction W of the
gap between corner portion P1 of base portion 24 at one end
2aa and first hole portion 1¢ in which the operator’s finger is
more likely to get caught. Consequently, it becomes possible
to suppress the operator’s finger from getting caught in this
portion. Furthermore, dimension W1a of second hole portion
15 in the width direction W is set relatively smaller, thereby
allowing a decrease in dimension G1 in the width direction W
of the gap between base portion 2« and second hole portion
15. Consequently, rattling of handle 2 against hollow tube 1
can be suppressed.

[0113] Furthermore, as shown in FIGS. 3(A), 3(B) and the
like, hollow tube 1 is formed of a round pipe. Accordingly,
when an operator grips both of hollow tube 1 and handle 2 as
shown in FIG. 14(C), the operator’s finger or palm canreadily
escape from between grip portion 26 and hollow tube 1 along
the outer peripheral surface of hollow tube 1 formed of a
round pipe, as indicated by an arrow in the figure. Thereby,
the operator’s finger or palm is further less likely to get caught
in the gap between base portion 2a of handle 2 and hole 14 of
hollow tube 1.

[0114] Also as shown in FIG. 10, dimension W2b of grip
portion 25 in the width direction W is smaller than dimension
W1 of hollow tube 1 in the width direction W. Accordingly,
when the operator holds both of hollow tube 1 and handle 2 as
shown in FIGS. 14(A), 14 (B) and 14 (C), the operator can
easily grip handle 2.

[0115] Furthermore, in the state where handle 2 is pushed
maximally toward hollow space 1e as shown in FIG. 11(B),
there is a gap G between grip portion 25 and hollow tube 1 at

Aug. 6, 2015

the portion where grip portion 26 and hollow tube 1 come
closest to each other. This prevents grip portion 26 and hollow
tube 1 from being brought into contact with each other even in
the state where handle 2 is pushed maximally toward hollow
space 1e. Furthermore, handle 2 is configured such that gap
G3 occurs also in front of the front end of handle 2 in the state
where handle 2 is pushed maximally into hollow space 1e.
[0116] Also, as shown in FIG. 11(A), height H2 of base
portion 2a from the end on the hollow space 1e side to the end
on the outside of hollow space 1e is greater than dimension
H1 of hollow tube 1 in the height direction H (for example,
diameter D). This prevents grip portion 25 and hollow tube 1
from being brought into contact with each other even in the
state where handle 2 is pushed maximally toward hollow
space le.

[0117] Also as shown in FIG. 11(A), base portion 2a is
supported by hollow tube 1 on the other end 2ab side in the
longitudinal direction L so as to be pivotable, and one end 2aa
of base portion 2« is inclined so as to be farther away from
pivotal center O of handle 2 as coming closer to grip portion
2b. Accordingly, even when the finger (an index finger) is put
on one end 2aa of base portion 2a to push handle 2 in the
direction indicated by an arrow S2 in the figure as shown in
FIG. 14(B), the more handle 2 is pushed into, the more the
finger put on one end 2aa of'this handle 2 is moved away from
the pivotal center along the inclination of one end 2aa of base
portion 2a in the direction indicated by an arrow S1 in the
figure. In this way, since the finger moves so as to escape from
the gap between base portion 2a and a hole of hollow tube 1
extending in the longitudinal direction L. of base portion 2a,
the finger is less likely to get caught in the gap.

[0118] Furthermore, as shown in FIG. 11(A), grip portion
25 is provided at one end with an inclined portion formed so
as to be farther away from hollow tube 1 as it extends toward
one end 2aa from the other end 2ab side. Because of this
inclined portion provided at one end, the operator can recog-
nize the position of his/her index finger with respect to grip
portion 26 of handle 2 without visual confirmation. Further-
more, when the inclined portion at one end located farthest
away from the other end serving as pivotal center O is pushed
toward the hollow space by using an index finger, it becomes
possible to operate the handle with relatively less operating
force.

[0119] It should be understood that the embodiments dis-
closed herein are illustrative and non-restrictive in every
respect. The scope of the present invention is defined by the
terms of the claims, rather than the description above, and is
intended to include any modifications within the meaning and
scope equivalent to the terms of the claims.

REFERENCE SIGNS LIST

[0120] 1 hollow tube, 1a hole, 15 second hole portion, 1ba
wide-width portion, 1¢ first hole portion, 14 insertion hole, 1e
hollow space, 2 handle, 2a base portion, 2a1 end on the
hollow space side, 242 end on the outside, 2aa, 55 one end,
2ab, 5¢ the other end, 2ac side portion, 2ad, 2ae hole, 2b grip
portion, 3 fixture, 3a, 5a shaft, 35 screw hole, 4 bolt, 5 pivotal
portion, 6 wire, 7 displacement preventing plate, 7a restric-
tion portion, 7al gap, 7b tapered portion, 7¢ support portion,
7ca open end, 7cb extension portion, 10 door opening and
closing mechanism, 11 catcher, 12 striker, 13 lock assembly,
14 tube, 15 door, 16 driver’s seat, 17 floor plate, 18a front
pillar, 185 center pillar, 18c¢ rear pillar, 19 roof, 20 cab for a
construction machine, 21 front frame, 22 rear body, 22a
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hydraulic oil tank, 226 engine room, 23 operating machine,
23a boom, 235 bucket, 23¢ boom cylinder, 23d bell crank,
23ebucket cylinder, 23f1ink, 24a front wheel, 245 rear wheel,
30 wheel loader.

1. A cab for a construction machine, said cab comprising a
door and a door opening and closing mechanism for opening
and closing said door,

said door opening and closing mechanism including

a hollow tube having a hollow space therein and having
a hole connecting said hollow space to outside,

a shaft support portion attached to said hollow tube and
having a pair of shafts protruding from both of side
surfaces, respectively, facing each other in a width
direction,

a handle having a base portion including a pair of side
portions that sandwich both of said side surfaces and
each have a recess receiving corresponding one of
said pair of shafts, and a grip portion at an end on said
outside of said base portion, said handle being mov-
able in a direction in which said handle is pushed into
said hollow space, and

arestriction member restricting a movement of said base
portion in said width direction between an end on the
grip portion side of said shaft support portion and an
end on the hollow space side of said base portion.

2. The cab for a construction machine according to claim 1,
wherein

said base portion has an extension portion extending in a

direction opposite to said grip portion with respect to

said shafts, and
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said restriction member restricts the movement of said base

portion in said width direction in said extension portion.

3. The cab for a construction machine according to claim 1,
wherein said restriction member restricts the movement of
said base portion in said width direction at least in said recess.

4. The cab for a construction machine according to claim 1,
wherein said restriction member has a portion that is
decreased in width with an increase in distance from said
shafts in a longitudinal direction of said hollow tube.

5. The cab for a construction machine according to claim 1,
wherein

said handle has a rib disposed between said pair of side

portions, and

said restriction member has a restriction portion restricting

the movement of said base portion in said width direc-
tion and a support portion connected to said restriction
portion and supported by said rib of said handle.

6. The cab for a construction machine according to claim 5,
wherein

said support portion has a notch portion formed to sand-

wich said rib, and

said notch portion has a tapered shape or a round shape so

as to have an opening that is decreased in width with an
increase in distance from an open end of said notch
portion.

7. The cab for a construction machine according to claim 5,
wherein said support portion is in contact with at least one of
said pair of side portions of said base portion.

8. A construction machine comprising said cab for a con-
struction machine according to claim 1.
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