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(54) Boom of a working machine

(57) A main front boom member (second boom mem-
ber) (8) includes a pair of side plates (20) configured to
sandwich a distal end of a main boom member (first boom
member) (6) from both sides of the main boom member
in a horizontal direction at base ends of the side plates.
The pair of side plates are connected to each other in
the horizontal direction by a rigid member (23), and a
closed cross-section portion is defined by the rigid mem-
ber and the side plates. Side-plate extending sections
are formed by extending the side plates from the con-
nection-pin insertion sections in a direction away from
the boom connection pin (horizontal shaft). A cylinder
attachment part, through which a cylinder supporting pin
(27) extends, is connected to the side-plate extending
sections. The cylinder supporting pin supports one end
of the boom cylinder such that the boom cylinder (11) is
rotatable. At least a portion of the cylinder supporting pin
is disposed closer to the main boom member (6) than
the closed cross-section portion in a linear direction con-
necting the boom foot pin (first-boom member base-end
pin) and the horizontal-shaft insertion sections.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a boom at-
tached to a working machine, such as a demolition ma-
chine, as a working attachment.

2. Description of the Related Art

[0002] An example of a boom of a working machine
includes a main boom member supported on an upper
rotating body of the working machine such that the main
boom member can be raised and lowered. In the working
machine, components can be detachably attached to the
main boom member.
[0003] Japanese Registered Utility Model No.
2535667, for example, describes a working machine in
which a base end of an intermediate boom member is
inserted between a pair of side plates of a lower boom
member, which is a main boom member, and is connect-
ed to the lower boom member with connection pins. Sim-
ilarly, a base end of an upper boom member (second
boom member) is inserted between a pair of side plates
of the intermediate boom member (first boom member)
at a distal end thereof, and is connected to the interme-
diate boom member with connection pins.
[0004] More specifically, as shown in Figs. 8 and 9, in
this type of working machine, a base end of a second
boom member 108 is inserted between a pair of side
plates 120 of a first boom member 106, and is connected
to the first boom member 106 with connection pins 122.
A boom cylinder 111 for folding and unfolding the second
boom member 108 and a third boom member (not shown)
with respect to each other is rotatably supported by a
cylinder attachment part 126. The cylinder attachment
part 126 is provided at a front side of the second boom
member 108, which has a closed cross-section structure
(box-shaped structure) with a high rigidity.
[0005] However, there may be a case where the base
end of the second boom member cannot be inserted be-
tween the pair of side plates of the first boom member
because the working machine is small and sufficient
space cannot be provided or because of the detaching/
attaching structure.
[0006] In such a case, a distal end of the first boom
member must be inserted between a pair of side plates
of the second boom member. Therefore, it is difficult to
provide the cylinder attachment part on the second boom
member from the viewpoint of space and rigidity.

SUMMARY OF THE INVENTION

[0007] An object of the present invention is to provide
a boom of a working machine in which a cylinder attach-
ment part can be provided on a second boom member

without reducing the rigidity even when a base end of the
second boom member cannot be inserted between a pair
of side plates of a first boom member.
[0008] To achieve the above-described object, accord-
ing to the present invention, a cylinder attachment part
is provided on a rigid member which connects a pair of
side plates included in the second boom member to each
other.
[0009] According to the present invention, a boom of
a working machine includes at least a first boom member,
a second boom member, and a third boom member, a
base end of the first boom member being attached to a
main body of the working machine with a first-boom mem-
ber base-end pin such that the first boom member is ca-
pable of swinging vertically, a distal end of the first boom
member being connected to the second boom member,
the second boom member and the third boom member
being connected to each other such that the second
boom member and the third boom member are rotatable
relative to each other about a horizontal shaft, the second
boom member and the third boom member being folded
and unfolded relative to each other by a boom cylinder.
[0010] The second boom member includes a pair of
side plates configured to sandwich the distal end of the
first boom member from both sides of the first boom mem-
ber in a horizontal direction at base ends of the side
plates, a rigid member configured to connect the pair of
side plates to each other in the horizontal direction, a
closed cross-section portion surrounded by the rigid
member and the side plates, horizontal-shaft insertion
sections which are provided on the pair of side plates
and through which the horizontal shaft extends, connec-
tion-pin insertion sections which are provided on the pair
of side plates and through which a connection pin for
connecting the first boom member to the side plates ex-
tends, side-plate extending sections included in the pair
of side plates and extending from the connection-pin in-
sertion sections in a direction away from the horizontal
shaft, and a cylinder attachment part which is provided
on the side-plate extending sections and through which
a cylinder supporting pin extends, the cylinder supporting
pin supporting one end of the boom cylinder such that
the boom cylinder is rotatable. At least a portion of the
cylinder supporting pin is disposed closer to the first boom
member than the closed cross-section portion in a linear
direction connecting the first-boom member base-end
pin and the horizontal-shaft insertion sections.
[0011] According to this structure, when the base end
of the second boom member cannot be inserted between
a pair of side plates included in the first boom member
and it is difficult to arrange the cylinder supporting pin
because the working machine is small and sufficient
space cannot be provided or because of the detaching/
attaching structure, the distal end of the first boom mem-
ber is sandwiched from both sides thereof in the horizon-
tal direction by the pair of side plates of the second boom
member. The pair of side plates are connected to each
other in the horizontal direction by the rigid member, so
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that the closed cross-section portion is formed by the
rigid member and the pair of side plates and the rigidity
is ensured. In addition, the load applied to the boom cyl-
inder when the cylinder is expanded or contracted is sup-
ported by the side-plate extending sections formed by
extending the side plates. Therefore, a sufficient strength
can be ensured in a limited space. In addition, since the
cylinder attachment part is provided on the second boom
member, the second and third boom members can be
separated from the first boom member without detaching
the boom cylinder from the cylinder attachment part.
Here, "at least a portion of the cylinder supporting pin
is ..." means that the first-boom member base-end pin
and the closed cross-section portion may have portions
at the same distance from the horizontal-shaft insertion
section in the linear direction connecting the first-boom
member base-end pin and the horizontal-shaft insertion
sections.
[0012] In the above-described structure, preferably,
the cylinder attachment part is connected to a side-plate
connecting part configured to connect the left and right
side-plate extending sections, and at least a part of load
applied to the boom cylinder is received by the side-plate
connecting part.
[0013] With this structure, at least a part of the load
applied to the boom cylinder is received by the side-plate
connecting part, and is transmitted to the side-plate ex-
tending sections. Therefore, the strength can be effec-
tively ensured within a limited space.
[0014] In addition, according to the present invention,
in any of the above-described structures, preferably, the
rigid member includes a rigid-member main body config-
ured to connect the pair of side plates to each other at a
position between the horizontal-shaft insertion sections
and the connection-pin insertion sections and a rigid-
member extending section configured to extend from the
rigid-member main body and connect the pair of side
plates to each other along a front side of the first boom
member. In addition, preferably, the rigid-member main
body defines a part of the closed cross-section portion,
the rigid-member extending section defines the side-
plate connecting part, and the cylinder attachment part
is connected so as to extend along the closed cross-
section portion and the rigid-member extending section.
[0015] With this structure, a part of the load applied to
the cylinder attachment part is transmitted to the closed
cross-section portion through the rigid-member extend-
ing section. In addition, the rigid-member extending sec-
tion functions as the side-plate connecting part, and the
load applied to the boom cylinder is transmitted also to
the rigid member. Therefore, the cylinder attachment part
can be more effectively disposed within a limited space.
[0016] According to the present invention, in the
above-described structure, preferably, a second closed
cross-section portion different from the closed cross-sec-
tion portion is provided on the side-plate extending sec-
tions at the side opposite to the cylinder attachment part.
[0017] With this structure, the rigidity of the cylinder

attachment part, which receives a large load, is further
increased by the second closed cross-section portion. In
addition, since the second closed cross-section portion
is provided on the side-plate extending sections, the load
applied to the boom cylinder can be more effectively sup-
ported in a limited space.
[0018] According to the present invention, in any of the
above-described structures, preferably, the first boom
member is a main boom member supported on an upper
rotating body of the working machine such that the main
boom member is capable of being raised and lowered,
and the second boom member is a main front boom mem-
ber connected to the main boom member.
[0019] With this structure, even when the space is lim-
ited, as in the case where the working machine is small,
the components attached to the main boom member at
the upper side thereof can be replaced without detaching
the boom cylinder from the cylinder attachment part.
Since the first boom member is the main boom member
of the working machine and the second boom member
is the main front boom member, a high-rigidity boom
member which can be easily replaced with another boom
member even when the working machine is small can be
provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig. 1 is an enlarged perspective of a main front boom
member and a section surrounding the main front
boom member in a boom of a working machine ac-
cording to an embodiment of the present invention;
Fig. 2 is a side view illustrating the overall body of a
hydraulic excavator;
Fig. 3 is an enlarged side view illustrating the main
front boom member and the section surrounding the
main front boom member;
Fig. 4 is an enlarged bottom view illustrating the main
front boom member and the section surrounding the
main front boom member;
Fig. 5 is an enlarged side view of the main front boom
member;
Fig. 6 is an enlarged side view illustrating a main
front boom member and a section surrounding the
main front boom member according to a first modi-
fication of the embodiment;
Fig. 7 is an enlarged side view illustrating a main
front boom member and a section surrounding the
main front boom member according to a second
modification of the embodiment;
Fig. 8 is a side view illustrating a connecting section
of a boom of a working machine according to a re-
lated art; and
Fig. 9 is a bottom view illustrating the connecting
section of the boom of the working machine accord-
ing to the related art.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0021] An embodiment of the present invention will be
described below with reference to the drawings.
[0022] Fig. 2 shows a hydraulic excavator 1 as an ex-
ample of a working machine. The hydraulic excavator 1
includes a boom of a working machine according to an
embodiment of the present invention. The hydraulic ex-
cavator 1 includes a lower travelling body 3 provided with
a crawler 2 and an upper rotating body 4 that is rotatably
supported by the lower travelling body 3.
[0023] The upper rotating body 4 includes a boom foot
5 on which a lower end of a main boom member 6, which
corresponds to a first boom member, and lower ends of
main boom cylinders 7 are supported. The main boom
cylinders 7 allow the main boom member 6 to be raised
and lowered by being pivoted about a boom foot pin 5a,
which corresponds to a first-boom member base-end pin.
As shown in Figs. 1, 3, and 4, the main boom member 6
is provided with hook pins 6a that horizontally project
therefrom in the left-right directions. In a process of at-
taching a main front boom member 8 to the main boom
member 6, a base end of the main front boom member
8 is engaged with the hook pins 6a. The main boom mem-
ber 6 is also provided with boss portions 6b that horizon-
tally project therefrom in the left-right directions. Cylinder
pins 7a that support upper ends of the main boom cylin-
ders 7 are inserted through the respective boss portions
6b.
[0024] Various types of boom members can be con-
nected to a distal end of the main boom member 6. In
the present embodiment, the main front boom member
8, which corresponds to a second boom member, is at-
tached to the distal end of the main boom member 6 in
a non-rotatable manner. An intermediate boom member
9, which corresponds to a third boom member, is con-
nected to a distal end of the main front boom member 8
such that the intermediate boom member 9 can rotate
relative to the main front boom member 8 about a boom
connection pin 10, which corresponds to a horizontal
shaft. The intermediate boom member 9 can be folded
and unfolded by a boom cylinder 11.
[0025] As shown in Fig. 2, a lower end of an arm cyl-
inder 12 is connected to a back surface of the interme-
diate boom member 9 such that the arm cylinder 12 is
rotatable. A base end of an arm 13 is rotatably supported
by a distal end of the intermediate boom member 9, and
an upper end of the arm cylinder 12 is rotatably connected
to the base end of the arm 13. Accordingly, the interme-
diate boom member 9 and the arm 13 are connected to
each other such that the intermediate boom member 9
and the arm 13 can rotate relative to each other.
[0026] A base end of a bucket 14 is connected to a
distal end of the arm 13 such that the bucket 14 is rotat-
able. A bucket link 16 is connected to the base end of
the bucket 14 and the distal end of the arm 13. A distal
end of a bucket cylinder 15 is connected to the bucket
link 16. Accordingly, the bucket 14 is connected to the

arm 13 such that the bucket 14 can rotate relative to the
arm 13.
[0027] As shown in Figs. 1, 3, and 4, the main front
boom member 8 includes a pair of side plates 20 which
sandwich the distal end of the main boom member 6 from
both sides thereof in a horizontal direction at the base
end of the main front boom member 8. Each side plate
20 includes a boss-shaped horizontal-shaft insertion sec-
tion 20a having a through hole. The boom connection pin
10 connected to the above-described intermediate boom
member 9 is inserted through the pair of horizontal-shaft
insertion sections 20a at the left and right sides. In addi-
tion, each side plate 20 includes a pair of connection-pin
insertion sections 20b through which connection pins 22
for connecting the side plate 20 to the main boom mem-
ber 6 are inserted. The horizontal-shaft insertion section
20a and the pair of connection-pin insertion sections 20b
in each side plate 20 are arranged in the shape of a tri-
angle in a side view. The pair of side plates 20 are pro-
vided with claw-shaped hooks 20c formed at an end op-
posite to the horizontal-shaft insertion sections 20a (at
the main-boom member-6 side). The hooks 20c are en-
gaged with the above-described hook pins 6a. Portions
of the pair of side plates 20 at the main-boom member-
6 side are cut in a rounded shape so as to continue from
the hooks 20c and extend around the boss portions 6b
of the main boom member 6. As shown only in Fig. 1,
the boom connection pin 10 and the connection pins 22
are provided with a rotation restraining member 10a and
rotation restraining members 22a, respectively. Blocks
8a are provided so as to project from a surface of the
main front boom member 8 to prevent the rotation re-
straining members 10a and 22a from rotating.
[0028] A rigid member 23 which connects the pair of
side plates 20 to each other in the horizontal direction is
welded to each side plate 20 in an area surrounded by
the horizontal-shaft insertion section 20a and the pair of
connection-pin insertion sections 20b. The rigid member
23 includes a rigid-member main body 23a and a rigid-
member extending section 23b. The rigid-member main
body 23a connects the pair of side plates 20 to each other
at a position between the horizontal-shaft insertion sec-
tions 20a and the connection-pin insertion sections 20b.
The rigid-member extending section 23b continues from
the rigid-member main body 23a and connects the pair
of side plates 20 to each other at a front-surface side of
the main boom member 6. The rigid-member main body
23a and the rigid-member extending section 23b may be
formed by bending a single steel plate or be welded to
each other.
[0029] A first reinforcing plate 23c is welded to the rigid-
member main body 23a at the horizontal-shaft-insertion-
section-20a side thereof. The first reinforcing plate 23c
is bent toward the pair of connection-pin insertion sec-
tions 20b at both ends thereof. A closed cross-section
portion 25 is formed in an area surrounded by the first
reinforcing plate 23c, the rigid-member main body 23a,
and the pair of side plates 20.
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[0030] The rigid-member extending section 23b con-
tinues from the rigid-member main body 23a and extends
around the connection-pin insertion sections 20b at the
front side in a direction away from the horizontal-shaft
insertion sections 20a. Then, the rigid-member extending
section 23b is bent so as to extend in a direction away
from the connection-pin insertion sections 20b at the front
side. A cylinder attachment part 26 is welded to the rigid-
member extending section 23b and the first reinforcing
plate 23c. The cylinder attachment part 26 includes a pair
of ribs 26a which are spaced from each other in the hor-
izontal direction and which are welded to the rigid-mem-
ber extending section 23b and the first reinforcing plate
23c so as to continuously extend therealong. Each of the
ribs 26a is provided with a boss portion 26b. A cylinder
supporting pin 27, which supports an end (tube-side end
in the present embodiment) of the boom cylinder 11 such
that the boom cylinder 11 is rotatable, is inserted through
the boss portions 26b.
[0031] Referring to Fig. 3, according to the present em-
bodiment, at least a portion of the cylinder supporting pin
27 is disposed closer to the main boom member 6 than
the closed cross-section portion 25 along a linear direc-
tion that connects the boom foot pin 5a at the base end
of the main boom member 6 and the horizontal-shaft in-
sertion sections 20a. More specifically, in the case where
the boom foot pin 5a is viewed from the horizontal-shaft
insertion sections 20a, although the cylinder supporting
pin 27 and the closed cross-section portion 25 may have
portions at the same distance from the horizontal-shaft
insertion sections 20a, at least a portion of the cylinder
supporting pin 27 is closer to the main boom member 6
(to the boom foot pin 5a) than the closed cross-section
portion 25. This arrangement can be provided since the
side plates 20 include side-plate extending sections 21
which expand rearward.
[0032] A load applied to the cylinder attachment part
26 is transmitted to the connection pins 22 through the
rigid-member extending section 23b and the side-plate
extending sections 21. A part of the load is also trans-
mitted to the closed cross-section portion 25.
[0033] A second reinforcing plate 23d is welded to the
rigid-member extending section 23b at the side opposite
to the cylinder attachment part 26. The second reinforc-
ing plate 23d is bent in a V shape in a side view. A second
closed cross-section portion 29 is formed in an area sur-
rounded by the second reinforcing plate 23d, the pair of
side plates 20, and the rigid-member extending section
23b. The rigidity of the cylinder attachment part 26, which
receives a large load, is further increased by the second
closed cross-section portion 29. The shape of the rigid-
member extending section 23b is not limited to the V-
shape, and may also be an angular U-shape, a semicir-
cular shape, etc., in a side view.
[0034] In the above-described structure, the compo-
nents attached to the main boom member 6 at the upper
side thereof can be replaced by removing the main front
boom member 8 from the main boom member 6 without

detaching the boom cylinder 11 from the cylinder attach-
ment part 26. In the hydraulic excavator 1, various types
of boom members, such as an ultra-long attachment, a
separate boom member, etc., may be attached in place
of the bucket boom member as in the present embodi-
ment.
[0035] In the present embodiment, when the base end
of the main front boom member 8 cannot be inserted
between a pair of side plates 20 included in the main
boom member 6 because the working machine is small
and sufficient space cannot be provided or because of
the detaching/attaching structure, the distal end of the
main boom member 6 is sandwiched from both sides
thereof in the horizontal direction by the pair of side plates
20 of the main front boom member 8. The pair of side
plates 20 are connected to each other in the horizontal
direction by the rigid member 23, so that the closed cross-
section portion 25 is formed by the rigid member 23 and
the pair of side plates 20 and the rigidity is ensured. In
addition, the cylinder attachment part 26 is supported by
the side-plate extending sections 21 formed by extending
the side plates 20. Thus, the side plates 20 are extended
in a direction away from the boom connection pin 10
along an axial direction of the boom cylinder 11 within a
limited space, so that the load applied to the cylinder
supporting pin 27 can be effectively supported. First Mod-
ification of Embodiment
[0036] Fig. 6 shows a first modification of the embod-
iment according to the present invention. The first mod-
ification basically differs from the above-described em-
bodiment in that the rigid-member extending section 23b
is not provided. In the following explanation of the em-
bodiments, components similar to those shown in Figs.
1 to 5 are denoted by the same reference numerals, and
detailed explanations thereof are thus omitted.
[0037] In this modification, a rigid member 123 in-
cludes only a portion corresponding to the rigid-member
main body 23a according to the above-described em-
bodiment. The closed cross-section portion 25 is formed
by this portion and the first reinforcing plate 23c.
[0038] In addition, a side-plate connecting part 125
composed of a circular pipe that extends in the left-right
directions is welded to the side-plate extending sections
21.
[0039] A pair of ribs 126a are welded to the side-plate
connecting part 125 at the left and right sides, and each
rib 126b is provided with a boss portion 126b. A cylinder
attachment part 126 is formed of the ribs 126a and the
boss portions 126b. The cylinder supporting pin 27 is
inserted through the boss portions 126b while one end
of the boom cylinder 11 is placed between the boss por-
tions 126b.
[0040] With this structure, at least a part of the load
applied to the boom cylinder 11 is received by the side-
plate connecting part 125. This load is transmitted to the
connection pins 22 through the side-plate extending sec-
tions 21.
[0041] Therefore, also in this modification, the strength
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can be effectively ensured in a limited space.

Second Modification of Embodiment

[0042] Fig. 7 shows a second modification of the em-
bodiment according to the present invention. The second
modification basically differs from the above-described
first modification in that a side-plate connecting part 225
composed of a rectangular pipe is provided.
[0043] Also in this case, a cylinder attachment part 226
is formed of ribs 226a and portions 226b. Accordingly,
similar to the first modification, the strength can be effec-
tively ensured within a limited space.

Third Modification of Embodiment

[0044] Although not shown in the figures, the boss por-
tions may also be directly welded to the side-plate ex-
tending sections 21 so that the boss portions function as
a side-plate connecting part. Also in this case, the load
applied to the boom cylinder 11 can be transmitted to the
side-plate extending sections 21. Also in this modifica-
tion, similar to the first and second modifications, the
strength can be effectively ensured in a limited space.

Other Embodiments

[0045] According to the present invention, the above-
described embodiment can be changed as follows.
[0046] That is, according to the above-described em-
bodiment, the main boom member 6 is provided as the
first boom member, the main front boom member 8 is
provided as the second boom member, and the interme-
diate boom member 9 is provided as the third boom mem-
ber. However, the present invention is not limited to this
structure. For example, the first boom member may be
a connecting boom member connected to the main boom
member, and a backhoe attachment, which includes a
bucket 14 that faces upward, or a crusher may be at-
tached to the distal end of the boom member. In addition,
the third boom member may also be an arm.
[0047] Although the invention has been described with
reference to the preferred embodiments in the attached
figures, it is noted that equivalents may be employed and
substitutions made herein without departing from the
scope of the invention as recited in the claims.

Claims

1. A boom of a working machine, the boom including
at least a first boom member, a second boom mem-
ber, and a third boom member, a base end of the
first boom member being attached to a main body
of the working machine with a first-boom member
base-end pin such that the first boom member is ca-
pable of swinging vertically, a distal end of the first
boom member being connected to the second boom

member, the second boom member and the third
boom member being connected to each other such
that the second boom member and the third boom
member are rotatable relative to each other about a
horizontal shaft, the second boom member and the
third boom member being folded and unfolded rela-
tive to each other by a boom cylinder,
wherein the second boom member includes
a pair of side plates configured to sandwich the distal
end of the first boom member from both sides of the
first boom member in a horizontal direction at base
ends of the side plates,
a rigid member configured to connect the pair of side
plates to each other in the horizontal direction,
a closed cross-section portion surrounded by the rig-
id member and the side plates,
horizontal-shaft insertion sections which are provid-
ed on the pair of side plates and through which the
horizontal shaft extends,
connection-pin insertion sections which are provided
on the pair of side plates and through which a con-
nection pin for connecting the first boom member to
the side plates extends,
side-plate extending sections included in the pair of
side plates and extending from the connection-pin
insertion sections in a direction away from the hori-
zontal shaft, and
a cylinder attachment part which is provided on the
side-plate extending sections and through which a
cylinder supporting pin extends, the cylinder sup-
porting pin supporting one end of the boom cylinder
such that the boom cylinder is rotatable,
wherein at least a portion of the cylinder supporting
pin is disposed closer to the first boom member than
the closed cross-section portion in a linear direction
connecting the first-boom member base-end pin and
the horizontal-shaft insertion sections.

2. The boom of the working machine according to claim
1,
wherein the cylinder attachment part is connected
to a side-plate connecting part configured to connect
the left and right side-plate extending sections, and
at least a part of load applied to the boom cylinder
is received by the side-plate connecting part.

3. The boom of the working machine according to claim
2,
wherein the rigid member includes
a rigid-member main body configured to connect the
pair of side plates to each other at a position between
the horizontal-shaft insertion sections and the con-
nection-pin insertion sections, and
a rigid-member extending section configured to ex-
tend from the rigid-member main body and connect
the pair of side plates to each other along a front side
of the first boom member,
wherein the rigid-member main body defines a part
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of the closed cross-section portion,
wherein the rigid-member extending section defines
the side-plate connecting part, and
wherein the cylinder attachment part is connected
so as to extend along the closed cross-section por-
tion and the rigid-member extending section.

4. The boom of the working machine according to claim
3,
wherein a second closed cross-section portion dif-
ferent from the closed cross-section portion is pro-
vided on the side-plate extending sections at the side
opposite to the cylinder attachment part.

5. The boom of the working machine according to one
of claims 1 to 4,
wherein the first boom member is a main boom mem-
ber supported on an upper rotating body of the work-
ing machine such that the main boom member is
capable of being raised and lowered, and
wherein the second boom member is a main front
boom member connected to the main boom mem-
ber.
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