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(54) UPPER ROTATING BODY FOR CONSTRUCTION MACHINE

(57) An upper rotating body for a construction ma-
chine is configured so as to suppress noise within a cab.
An upper rotating body (1A) is provided with a duct struc-
ture (40). The duct structure (40) is provided with a
near-cab guard opening (51) and a right-side lateral plate
opening (59). The near-cab guard opening (51) and the

right-side lateral plate opening (59) are openings respec-
tively formed in a near-cab guard (20) and a right-side
lateral plate (13a). The duct structure (40) guides an ad-
vance of sound from the near-cab guard (20) to a center
section (60).
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Description

Technical Field

[0001] The present invention relates to an upper rotat-
ing body for a construction machine.

Background Art

[0002] For example, Patent Literatures 1 and 2 dis-
close conventional upper rotating bodies for construction
machines. In the upper rotating body disclosed in Patent
Literature 1, a sound-absorbing material is provided on
an inner surface of an engine room located at the rear
side of a cab. Further, in the upper rotating body disclosed
in Patent Literature 2, a sound-absorbing material is pro-
vided at a portion at which a boom and a cab face one
another. An attempt is made to suppress noise inside the
cab by using such sound-absorbing materials.

Citation List

Patent Literature

[0003]

Patent Literature 1: JP 2007-217150 A
Patent Literature 2: JP 2011-251824 A

Summary of Invention

[0004] Porous materials are commonly used as sound-
absorbing materials. Sound-absorbing materials made
of porous materials do not have a sufficient sound ab-
sorptivity at a low frequency range of 200 Hz or lower.
Further, resonance specific to the space inside the cab
is likely to occur at the low frequency range. Thus, there
is a possibility that noise inside the cab cannot be sup-
pressed to a sufficient extent with the techniques dis-
closed in Patent Literatures 1 and 2. Accordingly, it is
required to further reduce noise inside the cab.
[0005] In view of this, the present invention aims to
provide an upper rotating body for a construction ma-
chine, in which noise inside a cab can be suppressed.
[0006] An upper rotating body for a construction ma-
chine according to the present invention includes: a cent-
er section; a noise source-housing guard; a cab; and a
propagation part. The center section has a plurality of
lateral plates that are disposed to face one another in a
left-right direction and extend in a front-rear direction,
and an internal space is formed between the plurality of
lateral plates. The noise source-housing guard is dis-
posed at a right side or a left side of the center section
and houses a noise source. The cab is disposed at a
front side or a rear side of the noise source-housing
guard. The propagation part propagates sound generat-
ed by the noise source from an inside of the noise source-
housing guard to the internal space of the center section.

The propagation part includes: a first emitting opening
part; and a first receiving opening part. The first emitting
opening part is a first emitting opening part opened in the
noise source-housing guard. The first emitting opening
part allows the sound to be emitted from the inside of the
noise source-housing guard through the first emitting
opening part. The first receiving opening part is a first
receiving opening part opened in the center section. The
first receiving opening part allows the sound emitted
through the first emitting opening part to be received in
the internal space through the first receiving opening part.
[0007] Noise inside the cab can be suppressed due to
the above-described configuration.

Brief Description of Drawings

[0008]

FIG. 1 is a cross-sectional view from above of an
upper rotating body 1A according to a first embodi-
ment of the present invention.
FIG. 2 is a cross-sectional view from above showing
a center section area A, and the like, of the upper
rotating body 1A in FIG. 1.
FIG. 3 is a cross-sectional view of the upper rotating
body 1A in FIG. 2 taken along arrow F3-F3.
FIG. 4 is a cross-sectional view from above of an
upper rotating body 1B according to a first modified
embodiment of the present invention.
FIG. 5 is a cross-sectional view from above of an
upper rotating body 1C according to a second mod-
ified embodiment of the present invention.
FIG. 6 is a cross-sectional view from above of an
upper rotating body 1D according to a third modified
embodiment of the present invention.
FIG. 7 is a cross-sectional view of the upper rotating
body 1D in FIG. 6 taken along arrow F7-F7.
FIG. 8 is a cross-sectional perspective view of the
upper rotating body 1D in FIG. 6.
FIG. 9 is a cross-sectional view from a front side X1
of an upper rotating body 1E according to a fourth
modified embodiment of the present invention.
FIG. 10 is a cross-sectional view from a front side
X1 of an upper rotating body 1F according to a fifth
modified embodiment of the present invention.
FIG. 11 is a cross-sectional view from above of an
upper rotating body 201A according to a second em-
bodiment of the present invention.
FIG. 12 is a cross-sectional perspective view of the
upper rotating body 201A in FIG. 11.
FIG. 13 is a cross-sectional view from above of an
upper rotating body 201B according to a sixth mod-
ified embodiment of the present invention.
FIG. 14 is a cross-sectional view from above of an
upper rotating body 201C according to a seventh
modified embodiment of the present invention.
FIG. 15 is a cross-sectional view from above of an
upper rotating body 301A according to a third em-
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bodiment of the present invention.
FIG. 16 is a cross-sectional perspective view of the
upper rotating body 301A in FIG. 15.
FIG. 17 is a cross-sectional view from above of an
upper rotating body 401A according to a fourth em-
bodiment of the present invention.
FIG. 18 is a cross-sectional view from above of an
upper rotating body 401B according to an eighth
modified embodiment of the present invention.
FIG. 19 is a cross-sectional view from above of an
upper rotating body 401C according to a ninth mod-
ified embodiment of the present invention.
FIG. 20 is a perspective view showing a left-side duct
380 of the upper rotating body 401C illustrated in
FIG. 19.
FIG. 21 is a cross-sectional view from above of an
upper rotating body 401D according to a tenth mod-
ified embodiment of the present invention.
FIG. 22 is a cross-sectional view from above of an
upper rotating body 501A according to a fifth embod-
iment of the present invention.
FIG. 23 is a cross-sectional view from above of an
upper rotating body 501B according to an eleventh
modified embodiment of the present invention.
FIG. 24 is a cross-sectional view from above of an
upper rotating body not including a duct structure 40
illustrated in FIG. 1.

Description of Embodiments

(First Embodiment)

[0009] With reference to FIG. 1, description is given of
an upper rotating body 1A according to a first embodi-
ment of the present invention.
[0010] The upper rotating body 1A is a constituent el-
ement of a construction machine. For example, the con-
struction machine to which the upper rotating body 1A is
provided is a crane, and specifically is a mobile crane.
In another embodiment, the construction machine may
be an excavator (for example a hydraulic excavator). The
upper rotating body 1A is mounted on a lower travelling
body (not illustrated) to be rotatable with respect to the
lower travelling body. For example, the lower travelling
body is that of the crawler type, and may be that of a
wheeled-type. The upper rotating body 1A includes: a
center section 10; a near-cab guard 20 (a noise source-
housing guard); a cab 25; a cab-opposing-side guard 30;
and a duct structure 40 (a propagation part).
[0011] The center section 10 (a rotating frame) is at-
tached to the lower travelling body, and is provided at a
center part of the upper rotating body 1A. The near-cab
guard 20 and the cab-opposing-side guard 30 are at-
tached (fixed) to the center section 10 in a state in which
the near-cab guard 20 and the cab-opposing-side guard
30 sandwich the center section 10. The cab 25 is attached
to the center section 10. As illustrated in FIG. 1, the upper
rotating body 1A includes a base portion 100 having a

plate shape, and the center section 10, the near-cab
guard 20, the cab-opposing-side guard 30, and the cab
25 may each be fixed to the base portion 100. In each of
the drawings including FIG. 1, directions such as a "front-
rear direction", a "left-right direction", and a "top-bottom
direction" are illustrated in order to describe the upper
rotating bodies according to the respective embodi-
ments. However, these directions do not limit the oper-
ations and the forms of use of the upper rotating body
according to the present invention. In FIG. 1, the center
section 10 is disposed so that a longitudinal direction of
the center section 10 is along the front-rear direction, and
further, so that a width direction of the center section 10
is along the left-right direction. In the present embodi-
ment, the near-cab guard 20 is disposed at a rear side
of the cab 25 in FIG. 1, but the near-cab guard 20 may
be disposed at a front side of the cab 25. The near-cab
guard 20 is disposed at a right side of the center section
10, but the near-cab guard 20 may be disposed at a left
side of the center section 10.
[0012] A boom B is attached to this center section 10.
The boom B is a member for hoisting a hoisting load via
a wire rope, and is derrickable with respect to the upper
rotating body 1A. A base end part of the boom B is at-
tached to a front-side end part of the center section 10.
For example, the boom B is a lattice boom having a lattice
structure. A gantry and a winch (both of which are not
illustrated) are attached to the center section 10. The
center section 10 includes: a bottom plate 11; a plurality
of lateral plates 13; and connection members 15 (refer
to FIG. 8).
[0013] The bottom plate 11 is a plate that forms a bot-
tom part (a bottom-side portion) of the center section 10,
and extends in the front-rear direction and the left-right
direction.
[0014] Each of the lateral plates 13 is a plate that
projects upward from the bottom plate 11, and extends
in the front-rear direction and the top-bottom direction.
In the present embodiment, the lateral plates 13 include
two lateral plates 13. In another embodiment, the lateral
plates 13 may include three or more lateral plates. The
two lateral plates 13 are disposed to face one another in
the left-right direction. The two lateral plates 13 include:
a right-side lateral plate 13a (a cab-side lateral plate);
and a left-side lateral plate 13b (a cab-opposing-side lat-
eral plate). Of the two lateral plates 13, the right-side
lateral plate 13a is disposed closer toward the near-cab
guard 20 (the right side in FIG. 1). Of the two lateral plates
13, the left-side lateral plate 13b is disposed closer to-
ward the cab-opposing-side guard 30 (the left side in FIG.
1). An internal area A1 (an internal space) of a center
section area A, which will be described later, is formed
between the two lateral plates 13.
[0015] The connection members 15 (refer to FIG. 8)
are members connecting the two lateral plates 13 one
another, and extend in the left-right direction. For exam-
ple, the connection members 15 have a plate shape, and
extend in the top-bottom direction.
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[0016] The near-cab guard 20 (an engine guard) hous-
es one or more noise sources therein. For example, the
noise sources include: an engine 21; a fan 22; a hydraulic
pump (not illustrated); a hydraulic motor (not illustrated);
and a hydraulic valve (not illustrated). The engine 21 is
a drive source of the construction machine. The fan 22
generates cooling air, and cools a radiator (not illustrat-
ed), for example. The near-cab guard 20 is disposed fur-
ther toward the right side (at the outside in the left-right
direction) than the center section 10 is, and is disposed
at a position facing the center section 10 in the left-right
direction. A predetermined clearance is provided be-
tween the near-cab guard 20 and the right-side lateral
plate 13a in the left-right direction, in order to facilitate
assembly. The near-cab guard 20 has an air intake port
(not illustrated) formed therein. For example, the air in-
take port is provided at a rear-side portion (for example,
the rear-side end part) of the near-cab guard 20.
[0017] The cab 25 (an operation room) is disposed at
the front side of the near-cab guard 20. The cab 25 may
be disposed at the rear side of the near-cab guard 20.
The cab 25 is disposed to face the near-cab guard 20 in
the front-rear direction. Note that a member such as an
oil tank (not illustrated) may be sandwiched between the
cab 25 and the near-cab guard 20. Further, the cab 25
is disposed further toward the right side than the center
section 10 is. The cab 25 may be disposed further toward
the left side than the center section 10 is.
[0018] The cab-opposing-side guard 30 houses devic-
es (not illustrated) therein. The cab-opposing-side guard
30 faces the center section 10 in the left-right direction,
and is disposed further toward the left side than the center
section 10 is. In further detail, the cab-opposing-side
guard 30 is disposed at an opposite side (the left side,
or in other words, a cab-opposing-side) of a side (the
right side) at which the near-cab guard 20 and the cab
25 are disposed, with respect to the center section 10.
For example, the devices housed in the cab-opposing-
side guard 30 are hydraulic devices. For example, these
hydraulic devices include a hydraulic motor for driving
the winch (not illustrated) attached to the center section
10. These hydraulic devices may include an engine, a
fan, and a hydraulic pump.
[0019] The duct structure 40 propagates noise gener-
ated by the noise sources from the inside of the near-cab
guard 20 to the center section area A of the center section
10. The duct structure 40 is a structure for reducing noise
traveling from the inside of the near-cab guard 20 to the
cab 25. The duct structure 40 causes sound (sound
waves) inside the near-cab guard 20 to be emitted at a
position distant from the cab 25. Air can flow inside the
duct structure 40, and sound can travel inside the duct
structure 40. In FIG. 1, end surfaces of cut sections are
illustrated for portions of the duct structure 40 (the same
applies to other drawings (with the exception of FIGS. 8,
12, 16, and 20)).
[0020] In the present embodiment, the duct structure
40 also has a function of an exhaust duct. The cooling

air generated by the fan 22 flows inside the duct structure
40. The duct structure 40 causes air (exhaust) inside the
near-cab guard 20 to be emitted at a position distant from
the near-cab guard 20.
[0021] An upstream side in a propagation direction of
sound traveling inside the duct structure 40 is the same
side as an upstream side of cooling air traveling inside
the duct structure 40 (the same applies to a downstream
side). In the following, an upstream and a downstream
in the propagation direction of sound traveling inside the
duct structure 40 are simply referred to as the "upstream"
and the "downstream", respectively. The most upstream-
side position of the duct structure 40 is defined as an
"entrance of the duct structure 40", and the most down-
stream-side position of the duct structure 40 is defined
as an "exit of the duct structure 40". The direction of flow
inside the duct structure 40 is defined as a "flow direction".
[0022] This duct structure 40 allows the internal space
of the near-cab guard 20 and an inside of a space further
toward the left side than the right-side lateral plate 13a
is to substantially communicate with one another. Spe-
cifically, the duct structure 40 allows the internal space
of the near-cab guard 20 and the space inside the center
section area A (refer to FIG. 4) to substantially commu-
nicate with one another. Herein, the phrase "substantially
communicate" refers not only to a state in which spaces
communicate with one another through a closed space,
but also refers to a state in which spaces communicate
with one another through a substantially-closed space,
such as a "duct-like structure", which will be described
later, (the same applies to the phrase "substantially com-
municate" in the following). Leakage parts (portions from
which sound leaks, such as a small opening) may be
present along a flow path inside the duct structure 40.
The duct structure 40 may not have plate-shaped lateral
walls and may have portions formed of rubber plates and
rubber sheets. A part or an entirety of the duct structure
40 may be shaped in the form of a hose or a pipe. In the
present embodiment, the duct structure 40 is constituted
of openings and a duct (a tube-shaped member). The
duct structure 40 includes: a near-cab guard opening 51
(a first emitting opening part); a right-side connection duct
55 (a guide part, a housing guard-side connection guide);
a right-side lateral plate opening 59 (a first receiving
opening part); and a center duct 60 (the guide part, a
center section-internal guide) from the upstream side to
the downstream side.
[0023] The near-cab guard opening 51 is an opening
formed in the near-cab guard 20, and is a through hole
that penetrates the left-side lateral wall of the near-cab
guard 20 along the left-right direction. The near-cab
guard opening 51 is disposed at a position facing the
right-side lateral plate 13a in the left-right direction. The
near-cab guard opening 51 is the entrance of the duct
structure 40. The near-cab guard opening 51 allows
sound to be emitted from the inside of the near-cab guard
20 through the near-cab guard opening 51. In the exam-
ple illustrated in FIG. 1, the near-cab guard opening 51

5 6 



EP 3 415 459 A1

5

5

10

15

20

25

30

35

40

45

50

55

is disposed further toward the front side than the fan 22
is, and is disposed further toward the front side than the
engine 21 is. In FIG. 1, a boundary between the near-
cab guard opening 51 and the space inside the near-cab
guard 20 is illustrated as a two-dot chain line (the same
applies to other boundaries).
[0024] The right-side connection duct 55 (the guide
part, the housing guard-side connection guide) is a duct
that communicates with the near-cab guard opening 51.
The right-side connection duct 55 is disposed between
the near-cab guard 20 and the right-side lateral plate 13a.
The flow direction at the right-side connection duct 55 is
the left direction. In other words, the right-side connection
duct 55 is disposed to connect the near-cab guard open-
ing 51 and the right-side lateral plate opening 59, and
guides sound generated by the engine 21 to advance
from the near-cab guard opening 51 toward the right-side
lateral plate opening 59.
[0025] The right-side lateral plate opening 59 (the first
receiving opening part) is an opening formed in the right-
side lateral plate 13a, and is a through hole that pene-
trates the right-side lateral plate 13a along the left-right
direction. The right-side lateral plate opening 59 is dis-
posed at a position such that the right-side lateral plate
opening 59 and the near-cab guard opening 51 face one
another in the left-right direction. The right-side lateral
plate opening 59 communicates with the right-side con-
nection duct 55. Further, the right-side lateral plate open-
ing 59 communicates with the near-cab guard opening
51 through the right-side connection duct 55. The right-
side lateral plate opening 59 allows sound emitted
through the near-cab guard opening 51 to be received in
the center section area A (the internal space) of the center
section 0 through the right-side lateral plate opening 59.
The right-side lateral plate opening 59 is preferably dis-
posed as follows. The position of the right-side lateral
plate opening 59 is set so that the decrease in rigidity of
the center section 10 when the right-side lateral plate
opening 59 is formed therein is as small as possible com-
pared to the case where the right-side lateral plate open-
ing 59 is not formed in the center section 10. Specifically,
the position of the right-side lateral plate opening 59, for
example, is set at a position in the center section 10 at
which the strain energy in a strain energy distribution is
determined to be small and at which stress exerted is
determined to be small. For example, such determination
is performed by determining the strain energy distribution
and a principal stress vector locus through structure anal-
ysis, and on the basis of lines of force estimated there-
from.
[0026] The center duct 60 (at least a part thereof) is a
duct that is disposed to overlap with the center section
10 when viewed along the top-bottom direction. In further
detail, as illustrated in FIG. 2, the center duct 60 is dis-
posed inside the center section area A, which is defined
by the two lateral plates 13. The center section area A is
an area located further toward the left side than the right-
side end part of the right-side lateral plate 13a is and also

located further toward the right side than the left-side end
part of the left-side lateral plate 13b is. Further, the center
section area A is an area located further toward the rear
side than the front-side end parts of the lateral plates 13
are and also located further toward the front side than
the rear-side end parts of the lateral plates 13 are. As
illustrated in FIG 3, the center section area A includes:
the internal area Al; an upper area A2; and a lower area
A3, divided along the top-bottom direction. The internal
area A1 is an area sandwiched between the right-side
end part of the right-side lateral plate 13a and the left-
side end part of the left-side lateral plate 13b. The upper
area A2 is an upper area of the center section 10 (an
area further toward the top-side than the top-side end
parts of the right-side lateral plate 13a and the left-side
lateral plate 13b are), and for example includes an area
further toward the top-side than the winch (not illustrated)
attached to the center section 10 is. The lower area A3
is a lower area of the center section 10, and includes an
area further toward the bottom-side than the bottom plate
11 is. The center duct 60 is disposed in at least one of
the internal area A1, the upper area A2, and the lower
area A3. In the example illustrated in FIG. 3, the center
duct 60 is disposed at the bottom-side portion of the in-
ternal area A1. Note that the center duct 60 may be dis-
posed at the top-side portion of the internal area A1. As
illustrated in FIG. 1, the center duct 60 communicates
with the right-side lateral plate opening 59. The center
duct 60 communicates with the near-cab guard opening
51 through the right-side lateral plate opening 59 and the
right-side connection duct 55. The downstream-side end
of the center duct 60 is the exit of the duct structure 40.
The center duct 60 includes a straight-line part 61a. The
straight-line part 61a is a portion at which the flow direc-
tion has a straight-line shape (including a substantially
straight-line shape) (the same applies to the other
straight-line parts in the following). The straight-line part
61a extends toward the left from the right-side lateral
plate opening 59, and extends to a position that is further
toward the right side than the left-side lateral plate 13b
is. The center duct 60 may have a portion other than the
straight-line part 61a. The center duct 60 is disposed to
extend from the right-side lateral plate opening 59 to the
internal space of the center section 10, and guides the
advance of sound to the internal space.
[0027] For example, this center duct 60 is a duct pro-
vided with a tube shape by a plurality of plates being
joined, or may be a hose. A part of the center duct 60
may be shared with (commonized with) a member con-
stituting the center section 10. By the sharing of mem-
bers, the center duct 60 can be provided with a simple
configuration. Specifically, the bottom surface (bottom-
side surface) of the center duct 60 can be shared with
the bottom plate 11 (is formed by the bottom plate 11).
By configuring portions (plates) of the center duct 60 that
are not shared with the center section 10, among the
members constituting the center duct 60, to have great
plate thickness, the rigidity of the center section 10 can
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be enhanced.

(Regarding the Path of Sound)

[0028] Sound inside the near-cab guard 20 travels as
follows from the upstream side to the downstream side.
Sound inside the near-cab guard 20 travels to the inside
of the center duct 60 through the inside of the near-cab
guard opening 51 (the entrance of the duct structure 40),
the inside of the right-side connection duct 55, and the
inside of the right-side lateral plate opening 59. This
sound is emitted from the most downstream-side position
of the center duct 60 (the exit of the duct structure 40) to
the internal area A1 of the center section area A (that is,
a position distant from the cab 25). Note that the sound
inside the center duct 60 may be emitted to the upper
area A2 or the lower area A3. Further, the exhaust path
of cooling air generated by the fan 22 is the same as the
path of sound described above. Here, the right-side con-
nection duct 55 and the center duct 60 guide sound so
that the sound advances from the near-cab guard 20 to
the internal space of the center section 10 through the
near-cab guard opening 51 and the right-side lateral plate
opening 59.

(Regarding the Attenuation of Sound)

[0029] Sound passing through the inside of the duct
structure 40 diminishes due to distance attenuation.
Sound emitted from the exit of the duct structure 40 (the
exit of the center duct 60) to the center section area A
diminishes due to diffraction attenuation. As a result,
sound reaching the cab 25 is reduced and noise inside
the cab 25 is reduced, compared to the case where the
duct structure 40 is not present. For example, quietness
and comfort inside the cab 25 can be realized.

(Regarding the Sound-absorbing Material)

[0030] A sound-absorbing material may be provided
at a part or an entirety of the inner surface of the duct
structure 40. In this case, sound passing through the in-
side of the duct structure 40 is absorbed by the sound-
absorbing material. As a result, sound reaching the cab
25 is further reduced. When rain may enter the inside of
the center duct 60, it is preferable that any sound-absorb-
ing material is not provided inside the center duct 60. On
the other hand, when the center duct 60 is provided with
a sound-absorbing material, a member covering the cent-
er duct 60 from above may be disposed in order to prevent
the entry of rain.
[0031] The upper rotating body 1A illustrated in FIG. 1
has the following effects. The upper rotating body 1A
includes: the center section 10; the near-cab guard 20;
the cab 25; and the duct structure 40. The center section
10 has the plurality of lateral plates 13, which face one
another along the left-right direction. The near-cab guard
20 is disposed further toward the right side or the left side

than the center section 10 is, and houses the engine 21.
The cab 25 is disposed further toward the front side or
the rear side than the near-cab guard 20 is. The duct
structure 40 includes: the near-cab guard opening 51;
and the center duct 60.
[0032] In the present embodiment, the near-cab guard
opening 51 is an opening formed in the near-cab guard
20. Further, the center duct 60 substantially communi-
cates with the near-cab guard opening 51. Due to this,
sound inside the near-cab guard 20 travels to the inside
of the center duct 60. Further, in the present embodiment,
the center duct 60 is disposed to overlap with the center
section 10 when viewed along the top-bottom direction.
Due to this, sound inside the center duct 60 reaches the
inside of the center section area A. Accordingly, com-
pared to the case where the duct structure 40 according
to the present embodiment is not provided, sound inside
the near-cab guard 20 is less likely to reach the cab 25.
Accordingly, noise inside the cab 25 can be suppressed.
[0033] FIG. 24 illustrates a conventional upper rotating
body 601. In the upper rotating body 601, an opening
part 651 is formed in the near-cab guard 20. For example,
the opening part 651 is an exhaust port for releasing the
exhaust of the fan 22, or an air intake port. From the
opening part 651, sound generated by the noise sources
(the engine 21 and the fan 22) inside the near-cab guard
20 is emitted. For example, sound emitted from the open-
ing part 651 directly propagates to the cab 25. Further,
when the opening part 651 is provided in the left-side
surface of the near-cab guard 20, for example, multiple
reflection of sound may occur as follows. Sound emitted
from the opening part 651 undergoes multiple reflection
between the right-side lateral plate 13a and the near-cab
guard 20, which face one another in the left-right direc-
tion. Further, the sound emitted from the opening part
651 undergoes multiple reflection between the right-side
lateral plate 13a and the cab 25. As a result, sound reach-
es the inside of the cab 25, and the comfort inside the
cab 25 is reduced, for example. On the other hand, in
the upper rotating body 1A of the present embodiment,
sound inside the near-cab guard 20 travels to the inside
of the center section area A through the duct structure
40 as illustrated in FIG. 1, and thus hardly reaches the
cab 25. Accordingly, noise inside the cab 25 can be sup-
pressed.
[0034] Further, in the present embodiment, the duct
structure 40 includes the right-side connection duct 55,
which allows the near-cab guard opening 51 and the cent-
er duct 60 to communicate with one another. Due to this,
sound hardly leaks from the inside of the duct structure
40 to the outside of the duct structure 40 between the
near-cab guard opening 51 and the center duct 60. Ac-
cordingly, noise inside the cab 25 can be further sup-
pressed.
[0035] Further, in the present embodiment, the near-
cab guard opening 51 is located further toward the cab
25 (the front side) than the engine 21 is (is located be-
tween the engine 21 and the cab 25). As illustrated in
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FIG. 24, when the duct structure 40 is not provided, the
closer (the further toward the front side) the position of
the opening part 651 is to the cab 25, the more likely
sound is to travel to the cab 25 from the near-cab guard
opening 51. On the other hand, as illustrated in FIG. 1,
the upper rotating body 1A of the present embodiment
includes the duct structure 40. Accordingly, noise inside
the cab 25 can be surely suppressed, even if the near-
cab guard opening 51 is located close to the cab 25, or
specifically, even if the near-cab guard opening 51 is lo-
cated further toward the front side than the engine 21 is.

(First Modified Embodiment)

[0036] With reference to FIG. 4, the differences from
the above-described first embodiment (refer to FIG. 1)
are described for an upper rotating body 1B according
to a first modified embodiment of the present invention.
In the present modified embodiment, points of similarity
with the first embodiment are provided with the same
reference signs as in the first embodiment, and descrip-
tion thereof is omitted (the omission of description re-
garding points of similarity similarly applies to the de-
scription of other embodiments). The differences are as
follows. The duct structure 40 includes: a right-side ex-
ternal opening 43 (a near-cab guard-side external open-
ing); and a right-side duct 45 (the guide part, a housing
guard-internal guide). The configuration of the center
duct 60 differs from that in the first embodiment. The duct
structure 40 further includes a right-side connection duct-
like structure 155-2 (a housing guard-side connection
duct-like structure).
[0037] The right-side external opening 43 is an opening
formed in the near-cab guard 20. The right-side external
opening 43 is provided separately from the near-cab
guard opening 51, and is disposed at a different position
from the near-cab guard opening 51. The right-side ex-
ternal opening 43 allows the inside of the near-cab guard
20 and the outside of the near-cab guard 20 to commu-
nicate with one another. The right-side external opening
43 allows the right-side duct 45 and the outside of the
near-cab guard 20 to communicate with one another. The
right-side external opening 43 is preferably provided at
a position distant from the cab 25 in the near-cab guard
20, and, for example, is disposed in the rear-side portion
of the near-cab guard 20 and in the rear-side lateral sur-
face of the near-cab guard 20. The right-side external
opening 43 may be disposed in the right-side lateral sur-
face or the left-side lateral surface of the near-cab guard
20.
[0038] The right-side duct 45 is a duct that is disposed
to extend from the near-cab guard opening 51 to the in-
side of the near-cab guard 20. In the first embodiment
illustrated in FIG. 1, the near-cab guard opening 51 is
the entrance of the duct structure 40. On the other hand,
in the present modified embodiment illustrated in FIG. 4,
the most upstream-side position of the right-side duct 45
is the entrance of the duct structure 40. The right-side

duct 45 communicates with the near-cab guard opening
51. The flow direction at the right-side duct 45 is the left
direction and has a straight-line shape. Note that the flow
direction may bend at the right-side duct 45 (similarly to
a bend part 162a, which will be described later, and the
like). The right-side duct 45 guides sound generated by
the engine 21 to advance from the near-cab guard open-
ing 51 toward the right-side lateral plate opening 59.
[0039] As illustrated in FIG. 4, the center duct 60 has
a bend part 162a and a straight-line part 162b, in place
of the straight-line part 61a in the first embodiment illus-
trated in FIG. 1. The bend part 162a is a portion at which
the flow direction bends (changes) (the same applies to
other bend parts described later). A sound reduction ef-
fect is achieved at a portion where the flow direction
bends, such as the bend part 162a. The greater the quan-
tity of portions where the flow direction bends, the greater
the sound reduction effect is achieved by bending. The
bend part 162a is disposed near the right-side lateral
plate opening 59, and bends the flow direction from the
left direction to the rear direction. The straight-line part
162b extends toward the rear from the bend part 162a.
The most-downstream-side position of the straight-line
part 162b is the exit of the duct structure 40. The right-
side lateral surface of the straight-line part 162b is defined
by the right-side lateral plate 13a.
[0040] The right-side connection duct-like structure
155-2 (the housing guard-side connection duct-like struc-
ture) is disposed near the position of the right-side con-
nection duct 55 (refer to FIG. 1) in the first embodiment.
The right-side connection duct-like structure 155-2 is a
duct-like structure constituted of the near-cab guard
opening 51 (the upstream part) and the right-side lateral
plate opening 59 (the downstream part), which are dis-
posed to spatially substantially communicate with one
another. The right-side connection duct-like structure
155-2 allows the near-cab guard opening 51 and the cent-
er duct 60 to substantially communicate with one another.
A duct-like structure is a structure the upstream part (the
near-cab guard opening 51) and the downstream part
(the right-side lateral plate opening 59) of which are spa-
tially continuous to the extent that at least a part of acous-
tic energy is transmitted from the upstream part to the
downstream part. For example, the expression "at least
a part of" in the above-described phrase "at least a part
of the acoustic energy" means 25% or more. For exam-
ple, in a duct-like structure, at least a part of the upstream
part (the near-cab guard opening 51) and at least a part
of the downstream part (the right-side lateral plate open-
ing 59) face one another in the propagation direction of
sound (the left-right direction in FIG. 1).
[0041] In the present modified embodiment, the duct
structure 40 includes the right-side connection duct-like
structure 155-2, which allows the near-cab guard open-
ing 51 and the center duct 60 to spatially substantially
communicate with one another. Due to this, even when
the right-side connection duct 55 (refer to FIG. 1) is not
provided, sound can be transmitted from the upstream
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part (the near-cab guard opening 51) of the right-side
connection duct-like structure 155-2 to the downstream
part of the right-side connection duct-like structure 155-2
(to the center duct 60 through the right-side lateral plate
opening 59). Accordingly, noise inside the cab 25 can be
suppressed.
[0042] Further, in the present modified embodiment,
the duct structure 40 includes the right-side duct 45. The
right-side duct 45 is disposed inside the near-cab guard
20 and communicates with the near-cab guard opening
51. Due to this, sound inside the near-cab guard 20 is
reduced in the right-side duct 45, and is further reduced
in the center duct 60. Accordingly, noise inside the cab
25 can be further suppressed compared to the case
where the right-side duct 45 is not provided.

(Second Modified Embodiment)

[0043] With reference to FIG. 5, the difference from the
above-described first modified embodiment (refer to FIG.
4) is described for an upper rotating body 1C according
to a second modified embodiment of the present inven-
tion. The difference is the configuration of the center duct
60. The center duct 60 includes the bend part 162a and
the straight-line part 162b, which are similar to those in
the first modified embodiment. Further, the center duct
60 includes: a bend part 163a; and a straight-line part
163b. The bend part 163a is disposed near the rear-side
end part of the straight-line part 162b, and bends the flow
direction from the rear direction to the left direction. The
right-side lateral surface of the bend part 163a is defined
by the right-side lateral plate 13a. The straight-line part
163b extends toward the left from the bend part 163a.
The most downstream-side position of the straight-line
part 163b is the exit of the duct structure 40, and is dis-
posed further toward the right side than the left-side lat-
eral plate 13b is.

(Third Modified Embodiment)

[0044] With reference to FIGS. 6 to 8, the differences
from the above-described first embodiment (refer to FIG.
1) are described for an upper rotating body 1D according
to a third modified embodiment of the present invention.
The differences are the configuration of the center duct
60 and a hydraulic hose 193 illustrated in FIG. 8.
[0045] As illustrated in FIG. 6, the center duct 60 in-
cludes the straight-line part 61a, which is similar to that
in the first embodiment (refer to FIG. 1). Further, the cent-
er duct 60 includes: a bend part 164a; an expansion and
shrinkage part 164b; and a straight-line part 164c. The
bend part 164a is disposed near the left-side end part of
the straight-line part 61a, and bends the flow direction
from the left direction to the rear direction.
[0046] The expansion and shrinkage part 164b is a por-
tion at which the cross-sectional area of the duct structure
40, viewed along the flow direction, changes, and is a
portion at which the cross-sectional area expands and

shrinks. A sound reduction effect is achieved at the ex-
pansion and shrinkage part 164b due to the reflection of
sound waves caused by the change in cross-sectional
area. The expansion and shrinkage part 164b is disposed
further toward the rear side than the bend part 164a is.
The outer lateral surfaces of the expansion and shrinkage
part 164b in the left-right direction are defined by the lat-
eral plates 13. The front right-side lateral surface of the
expansion and shrinkage part 164b is shared with the
straight-line part 61a. As illustrated in FIG. 8, the expan-
sion and shrinkage part 164b is shared with the connec-
tion members 15. For example, the connection members
15 shared with the expansion and shrinkage part 164b
include a connection member 15 (refer to FIGS. 7 and
8) for reinforcing a support part of the gantry (not illus-
trated) and a connection member 15 near (at the rear
side of) the connection member 15. The upstream-side
end part (the entrance) and the downstream-side end
part (the exit) of the expansion and shrinkage part 164b
are constituted of through holes formed in the connection
members 15.
[0047] As illustrated in FIG. 6, the straight-line part
164c extends from the downstream-side end part of the
expansion and shrinkage part 164b toward the rear. The
downstream-side end part of the straight-line part 164c
is the exit of the duct structure 40. Note that the straight-
line part 164c is omitted in FIG. 8. Further, in another
embodiment, the straight-line part 164c need not be pro-
vided.
[0048] As illustrated in FIG. 8, the hydraulic hose 193
is disposed inside the duct structure 40. The hydraulic
hose 193 is disposed over the entirety of the path from
the entrance to the exit of the duct structure 40. Note that
the hydraulic hose 193 may be disposed in only a part
of the path from the entrance to the exit of the duct struc-
ture 40. A hydraulic device to which the hydraulic hose
193 is connected is housed inside the near-cab guard 20
(and the cab-opposing-side guard 30) (many hydraulic
devices may be housed). Here, in order to draw the hy-
draulic hose 193 out to the outside from the inside of the
near-cab guard 20, an opening in the near-cab guard 20
is necessary. Thus, the near-cab guard opening 51 (refer
to FIG. 7) is used as the opening for inserting the hydraulic
hose 193. Due to this, it becomes unnecessary to provide
a new opening (an opening other than the near-cab guard
opening 51) in the near-cab guard 20 for inserting the
hydraulic hose 193. Openings that can be used for in-
serting the hydraulic hose 193 not only include the near-
cab guard opening 51 but also include: the right-side lat-
eral plate opening 59; a left-side lateral plate opening
271, which will be described later, (a second emitting
opening part) (refer to FIG. 11); a cab-opposing-side
guard opening 279, which will be described later, (refer
to FIG. 11) (a second receiving opening part); and the
like. The hydraulic hose 193 is disposed along the duct
structure 40 stretching at least between the near-cab
guard 20 and the center section 10.
[0049] In place of or in addition to the hydraulic hose
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193, an electric cable may be disposed inside the duct
structure 40. For example, this electric cable is a bundled
electric cable (a wire harness) and is for electric control.
For example, the electric cable may also be for power
supply. An electric device to which this electric cable is
connected is housed inside the near-cab guard 20 (and
the cab-opposing-side guard 30) (many electric devices
may be housed), similarly to the above-described hy-
draulic device.
[0050] The upper rotating body 1D according to the
present modified embodiment, which is illustrated in FIG.
8, has the following effects. The upper rotating body 1D
includes the hydraulic hose 193 or the electric cable,
which are disposed inside the duct structure 40 (in the
following, the phrase "the hydraulic hose 193 or the elec-
tric cable" is referred to as the "hydraulic hose 193"). In
other words, the duct structure 40 has the function as a
path for passing the hydraulic hose 193 or the electric
cable between the inside and the outside of the near-cab
guard 20. Due to this, at the portion at which the duct
structure 40 is provided, it is not necessary to provide an
opening (a new opening) for inserting the hydraulic hose
193 separately from the duct structure 40. Accordingly,
a decrease in rigidity of a member (for example, the near-
cab guard 20) occurring when a new opening is provided
can be avoided. Further, the emission of sound from a
new opening can be avoided. Further, the collision of
wind, rain, and the like, against the hydraulic hose 193
can be suppressed by the duct structure 40, whereby the
degradation of the hydraulic hose 193 can be sup-
pressed.

(Fourth Modified Embodiment)

[0051] With reference to FIG. 9, the differences from
the above-described first embodiment (refer to FIG. 1)
are described for an upper rotating body 1E according
to a fourth modified embodiment of the present invention.
The differences are the position of a right-side connection
duct 155-5 (a near-cab guard-side connection duct), the
non-provision of the right-side lateral plate opening 59
(refer to FIG. 1), and the configuration of the center duct
60.
[0052] The right-side connection duct 155-5 (at least
a part thereof) is disposed further toward the top side
than the right-side lateral plate 13a is. For example, the
position of the bottom-side end part of the right-side con-
nection duct 155-5 in the top-bottom direction is the same
as (or substantially the same as) the position of the top-
side end part of the right-side lateral plate 13a in the top-
bottom direction. The near-cab guard opening 51 is dis-
posed to face the right-side connection duct 155-5 in the
left-right direction. The right-side connection duct 155-5
includes: a straight-line part 155a; and a bend part 155b.
The straight-line part 155a extends toward the left from
the near-cab guard opening 51. The bend part 155b is
disposed near the left-side end part of the straight-line
part 155a, is disposed further toward the left side and

further toward the top side than the right-side lateral plate
13a is, and bends the flow direction from the left direction
to the bottom direction.
[0053] Differing from in the above-described first em-
bodiment (refer to FIG. 1), the center duct 60 has: a
straight-line part 165a; a bend part 165b; and a straight-
line part 165c. The straight-line part 165a extends toward
the bottom from the bend part 155b. The right-side lateral
surface of the straight-line part 165a is shared with the
right-side lateral plate 13a. The bend part 165b is dis-
posed near the bottom-side end part of the straight-line
part 165a, and bends the flow direction from the bottom
direction to the left direction. The bottom-side surface of
the bend part 165b is shared with the bottom plate 11.
The straight-line part 165c extends toward the left from
the bend part 165b. The bottom-side surface of the
straight-line part 165c is shared with the bottom plate 11.
The position of the downstream-side end part of the
straight-line part 165c is the exit of the duct structure 40.
[0054] In the present modified embodiment, the right-
side lateral plate opening 59 (refer to FIG. 1) is not pro-
vided in the right-side lateral plate 13a. Accordingly, the
rigidity of the right-side lateral plate 13a can be enhanced
compared to the case where the right-side lateral plate
opening 59 is provided in the right-side lateral plate 13a.
On the other hand, in order to guide the flow inside the
duct structure 40 to the internal area A1 of the center
section area A without providing the right-side lateral
plate opening 59, a portion for bending the flow direction,
such as the bend part 155b, is necessary. Due to this,
the pressure loss of air (exhaust) flowing inside the duct
structure 40 increases compared to the case where it is
unnecessary to provide the bend part 155b.

(Fifth Modified Embodiment)

[0055] With reference to FIG. 10, the differences from
the above-described fourth modified embodiment (refer
to FIG. 9) are described for an upper rotating body IF
according to a fifth modified embodiment of the present
invention. The differences are the position of a near-cab
guard opening 151, the position of a right-side connection
duct 155-6 (a near-cab guard-side connection duct), the
provision of a bottom plate opening 158 (the first receiving
opening part), and the configuration of the center duct 60.
[0056] The near-cab guard opening 151 is disposed
as follows. In the fourth modified embodiment illustrated
in FIG. 9, the near-cab guard opening 51 is formed in the
left-side lateral surface of the near-cab guard 20. On the
other hand, in the present modified embodiment illustrat-
ed in FIG. 10, the near-cab guard opening 151 is formed,
for example, in the bottom surface (the bottom-side sur-
face) of the near-cab guard 20.
[0057] The right-side connection duct 155-6 (the near-
cab guard-side connection duct) is disposed further to-
ward the bottom side than the right-side lateral plate 13a
is. The right-side connection duct 155-6 includes: a bend
part 155s; a straight-line part 155t; and a bend part 155u.
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The bend part 155s is disposed near the near-cab guard
opening 151, is disposed further toward the bottom side
than the near-cab guard opening 151 is, and bends the
flow direction from the bottom direction to the left direc-
tion. The straight-line part 155t extends toward the left
from the bend part 155s. The top-side surface of the
straight-line part 155t is shared with the bottom plate 11.
The bend part 155u is disposed near the left-side end
part of the straight-line part 155t, and bends the flow di-
rection from the left direction to the top direction.
[0058] The bottom plate opening 158 is an opening
formed in the bottom plate 11, and is a through hole that
penetrates the bottom plate 11 along the top-bottom di-
rection. The bottom plate opening 158 allows the right-
side connection duct 155-6 and the center duct 60 to
communicate with one another. The center duct 60 in-
cludes a bend part 166a. The bend part 166a is disposed
near the bottom plate opening 158, and bends the flow
direction from the top direction to the left direction.

(Second Embodiment)

[0059] With reference to FIGS. 11 and 12, the differ-
ences from the above-described first embodiment (refer
to FIG. 1) are described for an upper rotating body 201A
according to a second embodiment of the present inven-
tion. The differences are the configuration of the center
duct 60 and the position of the exit of the duct structure
40. As illustrated in FIG. 11, the upper rotating body 201A
includes: a left-side lateral plate opening 271; a left-side
connection duct 275 (a cab-opposing-side connection
guide); and a cab-opposing-side guard opening 279 (the
second receiving opening part). The left-side lateral plate
opening 271, the left-side connection duct 275, and the
cab-opposing-side guard opening 279 are not present in
the first embodiment.
[0060] The center duct 60 includes a straight-line part
261a in place of the straight-line part 61a (refer to FIG.
1) in the first embodiment. The difference of the straight-
line part 261a with respect to the straight-line part 61a in
the first embodiment is as follows. As illustrated in FIG.
1, the downstream-side end part of the straight-line part
61a in the first embodiment is located further toward the
right side than the left-side lateral plate 13b is (is located
in the center section area A). On the other hand, as illus-
trated in FIG. 11, the downstream-side end part of the
straight-line part 261a in the present embodiment is con-
nected to the left-side lateral plate 13b (the left-side lat-
eral plate opening 271).
[0061] The left-side lateral plate opening 271 (the sec-
ond emitting opening part) is an opening formed in the
left-side lateral plate 13b (at a different position from the
right-side lateral plate opening 59), and is a through hole
that penetrates the left-side lateral plate 13b along the
left-right direction. The left-side lateral plate opening 271
communicates with the center duct 60. The left-side lat-
eral plate opening 271 is preferably formed at a position
at which the decrease in rigidity of the center section 10

is as small as possible (similarly to the right-side lateral
plate opening 59). The left-side lateral plate opening 271
allows sound to be emitted from the internal space of the
center section 10 through the left-side lateral plate open-
ing 271.
[0062] The left-side connection duct 275 (the cab-op-
posing-side connection guide) is a duct that allows the
cab-opposing-side guard opening 279 and the center
duct 60 to communicate with one another (to be connect-
ed). The left-side connection duct 275 communicates
with the left-side lateral plate opening 271. The left-side
connection duct 275 is disposed between the left-side
lateral plate 13b and the cab-opposing-side guard 30.
The flow direction at the left-side connection duct 275 is
the left direction. The left-side connection duct 275
guides sound to advance from the left-side lateral plate
opening 271 toward the cab-opposing-side guard open-
ing 279.
[0063] The cab-opposing-side guard opening 279 is
an opening formed in the cab-opposing-side guard 30,
and is a through hole that penetrates the right-side lateral
wall of the cab-opposing-side guard 30 along the left-
right direction. The cab-opposing-side guard opening
279 is disposed at a position such that the cab-opposing-
side guard opening 279 and the left-side lateral plate 13b
face one another in the left-right direction. The cab-op-
posing-side guard opening 279 communicates with the
left-side connection duct 275. The cab-opposing-side
guard opening 279 communicates with the center duct
60 through the left-side connection duct 275 and the left-
side lateral plate opening 271. The cab-opposing-side
guard opening 279 is the exit of the duct structure 40.
Note that the left-side connection duct 275 and the cab-
opposing-side guard opening 279 are omitted in FIG. 12.
The cab-opposing-side guard opening 279 allows sound
emitted through the left-side lateral plate opening 271 to
be received in the inside of the cab-opposing-side guard
30 through the cab-opposing-side guard opening 279.

(Regarding the Path of Sound)

[0064] Sound (and also exhaust) inside the near-cab
guard 20 illustrated in FIG. 11 travels as follows from the
upstream side to the downstream side. Similarly to the
first embodiment (refer to FIG. 1), sound inside the near-
cab guard 20 travels to the inside of the center duct 60.
This sound travels to the inside of the cab-opposing-side
guard 30 through the inside of the left-side lateral plate
opening 271, the inside of the left-side connection duct
275, and the inside of the cab-opposing-side guard open-
ing 279. Here, the right-side connection duct 55, the cent-
er duct 60, and the left-side connection duct 275 guide
sound so that the sound advances from the near-cab
guard 20 to the internal space of the center section 10
and further to the inside of the cab-opposing-side guard
30 through the near-cab guard opening 51, the right-side
lateral plate opening 59, the left-side lateral plate opening
271, and the cab-opposing-side guard opening 279.
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(Regarding the Attenuation of Sound)

[0065] Similarly to the first embodiment (refer to FIG.
1), sound passing through the inside of the duct structure
40 diminishes due to distance attenuation. Here, the left-
right direction distance from the entrance to the exit of
the duct structure 40 can be made longer and thus the
sound reduction effect achieved by distance attenuation
can be increased in the second embodiment, compared
to in the first embodiment. Sound emitted from the inside
of the duct structure 40 to the inside of the cab-opposing-
side guard 30 diminishes due to diffraction attenuation.
Sound emitted from the inside of the cab-opposing-side
guard 30 to the outside of the cab-opposing-side guard
30 through interstices of the cab-opposing-side guard
30, and the like, diminishes due to diffraction attenuation.
Sound penetrating through the surfaces (the guard sur-
faces) forming the cab-opposing-side guard 30 from the
inside of the cab-opposing-side guard 30 diminishes due
to transmission loss. As a result, sound reaching the cab
25 is further reduced and noise inside the cab 25 is further
reduced, compared to in the first embodiment.

(Regarding the Sound-absorbing Material)

[0066] A sound-absorbing material may be provided
inside the cab-opposing-side guard 30 (for example, on
an inner surface of the cab-opposing-side guard 30). In
this case, sound inside the cab-opposing-side guard 30
is absorbed by the sound-absorbing material. As a result,
sound reaching the cab 25 is further reduced.
[0067] The upper rotating body 201A illustrated in FIG.
11 has the following effects. The upper rotating body
201A includes the cab-opposing-side guard 30. The cab-
opposing-side guard 30 is disposed at an opposite side
(the left side) of a side (the right side) at which the near-
cab guard 20 and the cab 25 are disposed, with respect
to the center section 10. The duct structure 40 includes
the cab-opposing-side guard opening 279. The cab-op-
posing-side guard opening 279 is an opening formed in
the cab-opposing-side guard 30, and communicates with
the center duct 60. Due to this, sound inside the near-
cab guard 20 travels to the inside of the cab-opposing-
side guard 30 through the duct structure 40. Accordingly,
the duct structure 40 is capable of transmitting sound to
a position located at a greater distance from the cab 25
in the left-right direction (for example, a position farther
than the center section 10). Accordingly, noise inside the
cab 25 can be further suppressed.
[0068] Further, in the present embodiment, the duct
structure 40 includes the left-side connection duct 275,
which allows the center duct 60 and the cab-opposing-
side guard opening 279 to communicate with one anoth-
er. Due to this, sound hardly leaks from the inside of the
duct structure 40 to the outside of the duct structure 40
between the cab-opposing-side guard opening 279 and
the center duct 60. Accordingly, noise inside the cab 25
can be further suppressed.

(Sixth Modified Embodiment)

[0069] With reference to FIG. 13, the difference from
the above-described second embodiment (refer to FIG.
11) is described for an upper rotating body 201B accord-
ing to a sixth modified embodiment of the present inven-
tion. The difference is the configuration of the center duct
60. The center duct 60 includes: the bend part 162a; the
straight-line part 162b; and the bend part 163a, which
are similar to those in the above-described second mod-
ified embodiment (refer to FIG. 5). Further, the center
duct 60 includes a straight-line part 262a. The straight-
line part 262a extends toward the left from the bend part
163a. The downstream-side end part of the straight-line
part 262a is connected to the left-side lateral plate 13b
(the left-side lateral plate opening 271).

(Seventh Modified Embodiment)

[0070] With reference to FIG. 14, the difference from
the above-described second embodiment (refer to FIG.
11) is described for an upper rotating body 201C accord-
ing to a seventh modified embodiment of the present in-
vention. The difference is the configuration of the center
duct 60. The center duct 60 includes: the straight-line
part 61a; the bend part 164a; and the expansion and
shrinkage part 164b, which are similar to those in the
above-described third modified embodiment (refer to
FIG. 6). Further, the center duct 60 includes: a bend part
263a; and a straight-line part 263b. The bend part 263a
is disposed near the rear-side end part of the expansion
and shrinkage part 164b, and bends the flow direction
from the rear direction to the left direction. The straight-
line part 263b extends toward the left from the bend part
263a. The downstream-side end part of the straight-line
part 263b is connected to the left-side lateral plate 13b
(the left-side lateral plate opening 271). The surface of
the front left-side portion of the straight-line part 263b is
shared with the expansion and shrinkage part 164b.

(Third Embodiment)

[0071] With reference to FIGS. 15 and 16, the differ-
ences from the above-described second embodiment
(refer to FIG. 11) are described for an upper rotating body
301A according to a third embodiment of the present in-
vention. In the second embodiment illustrated in FIG. 11,
the exit of the duct structure 40 is disposed at the cab-
opposing-side guard opening 279. On the other hand, in
the present embodiment illustrated in FIG. 15, the exit of
the duct structure 40 is disposed inside the cab-oppos-
ing-side guard 30. The duct structure 40 includes a left-
side connection duct-like structure 375 (a cab-opposing-
side connection duct-like structure). The upper rotating
body 301A includes a left-side duct 380 (a cab-opposing-
side guard-internal guide).
[0072] The left-side connection duct-like structure 375
is disposed near the position of the left-side connection
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duct 275 (refer to FIG. 11) in the second embodiment.
As illustrated in FIG. 15, the left-side connection duct-
like structure 375 is a duct-like structure constituted of
the left-side lateral plate opening 271 (the upstream part)
and the cab-opposing-side guard opening 279 (the down-
stream part), which are disposed to spatially substantially
communicate with one another. The left-side connection
duct-like structure 375 allows the center duct 60 and the
cab-opposing-side guard opening 279 to spatially sub-
stantially communicate with one another.
[0073] The left-side duct 380 is a duct that is disposed
to extend from the cab-opposing-side guard opening 279
to the inside of the cab-opposing-side guard 30. The left-
side duct 380 communicates with the cab-opposing-side
guard opening 279. The left-side duct 380 guides the
advance of sound to the inside of the cab-opposing-side
guard 30. The left-side duct 380 includes: a bend part
381a; a straight-line part 381b; and a bend part 381c.
The bend part 381a is disposed near the cab-opposing-
side guard opening 279, and bends the flow direction
from the left direction to the rear direction. The straight-
line part 381b extends toward the rear from the bend part
381a. Parts of the left-side duct 380 are shared with the
member constituting the cab-opposing-side guard 30.
Specifically, the right-side surface of the straight-line part
381b is shared with the right-side surface (lateral surface)
of the cab-opposing-side guard 30 (the same applies to
the right-side surface of the bend part 381c). The bend
part 381c is disposed near the rear-side end part of the
straight-line part 381b, and bends the flow direction from
the rear direction to the left direction. The downstream-
side end part of the bend part 381c is the exit of the duct
structure 40. Note that the left-side connection duct 275
and the cab-opposing-side guard opening 279, which are
illustrated in FIG. 15, are omitted in FIG. 16.

(Regarding the Path of Sound)

[0074] In the second embodiment illustrated in FIG.
11, sound is emitted from the cab-opposing-side guard
opening 279 to the inside of the cab-opposing-side guard
30. On the other hand, in the third embodiment illustrated
in FIG. 15, sound is emitted from the downstream-side
end part of the left-side duct 380 to the inside of the cab-
opposing-side guard 30. Here, the right-side connection
duct 55, the center duct 60, and the left-side connection
duct 275 guide sound so that the sound advances from
the near-cab guard 20 to the internal space of the center
section 10 and further to the inside of the cab-opposing-
side guard 30 through the near-cab guard opening 51,
the right-side lateral plate opening 59, the left-side lateral
plate opening 271, and the cab-opposing-side guard
opening 279.
[0075] In the present embodiment, as illustrated in FIG.
15, the duct structure 40 includes the left-side connection
duct-like structure 375, which allows the center duct 60
and the cab-opposing-side guard opening 279 to spatially
substantially communicate with one another. Due to this,

even when the left-side connection duct 275 (refer to FIG.
11) is not provided, sound can be transmitted from the
upstream part (the center duct 60 through the left-side
lateral plate opening 271) of the left-side connection duct-
like structure 375 to the downstream part (the cab-op-
posing-side guard opening 279) of the left-side connec-
tion duct-like structure 375. Accordingly, noise inside the
cab 25 can be suppressed.

(Fourth Embodiment)

[0076] With reference to FIG. 17, the differences from
the above-described third embodiment (refer to FIG. 15)
are described for an upper rotating body 401A according
to a fourth embodiment of the present invention. The dif-
ferences are the configuration of the center duct 60, the
configuration of the left-side duct 380, and the position
of the exit of the duct structure 40. In the third embodiment
illustrated in FIG. 15, the position of the exit of the duct
structure 40 is inside the cab-opposing-side guard 30.
On the other hand, in the fourth embodiment illustrated
in FIG. 17, the position of the exit of the duct structure
40 is a position communicating with the outside of the
cab-opposing-side guard 30. Specifically, the upper ro-
tating body 401A includes a left-side external opening
490 (a third emitting opening part).
[0077] The center duct 60 includes: a straight-line part
461a; a bend part 461b; a straight-line part 461c; and a
bend part 461d, in place of the straight-line part 261a
(refer to FIG. 15) in the third embodiment. The straight-
line part 461a is substantially similarly configured as the
straight-line part 61a (refer to FIG. 1) in the above-de-
scribed first embodiment. The difference of the straight-
line part 461a with respect to the straight-line part 61a
(refer to FIG. 1) is that the downstream-side end part of
the straight-line part 461a is not the exit of the duct struc-
ture 40. The bend part 461b is disposed near the left-
side end part of the straight-line part 461a, and bends
the flow direction from the left direction to the rear direc-
tion. The left-side surface of the bend part 461b is shared
with the left-side lateral plate 13b (the same applies to
the left-side surface of the straight-line part 461c). The
straight-line part 461c extends toward the rear from the
bend part 461b. The bend part 461d is disposed near the
rear-side end part of the straight-line part 461c, bends
the flow direction from the rear direction to the left direc-
tion, and is connected to the left-side lateral plate 13b.
[0078] The left-side duct 380 includes a straight-line
part 481a. The straight-line part 481a extends toward the
left from the cab-opposing-side guard opening 279, and
is connected to the left-side surface (lateral surface) of
the cab-opposing-side guard 30.
[0079] The left-side external opening 490 (the third
emitting opening part) is an opening formed in the cab-
opposing-side guard 30. The left-side external opening
490 is disposed in the left-side surface (lateral surface)
of the cab-opposing-side guard 30, and is, for example,
disposed at the bottom-side portion (for example, near
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the bottom-side end part) of the cab-opposing-side guard
30. The left-side external opening 490 allows the left-side
duct 380 and the outside of the cab-opposing-side guard
30 (the outside of the upper rotating body 401A) to com-
municate with one another. The left-side external open-
ing 490 is provided separately from (is disposed at a po-
sition different from) the cab-opposing-side guard open-
ing 279. The left-side external opening 490 allows sound
to be emitted from the left-side duct 380 to the outside
of the cab-opposing-side guard 30 through the left-side
external opening 490.

(Regarding the Path of Sound)

[0080] Sound (and also exhaust) inside the near-cab
guard 20 travels as follows from the upstream side to the
downstream side. Similarly to the above-described sec-
ond embodiment (refer to FIG. 11), sound inside the near-
cab guard 20 travels to the inside of the cab-opposing-
side guard opening 279. This sound travels to (is emitted
to) the outside of the cab-opposing-side guard 30 (the
outside of the upper rotating body 401A) through the in-
side of the left-side duct 380 and the inside of the left-
side external opening 490. Further, cooling air generated
by the fan 22 is also discharged to the outside of the
upper rotating body 401A, similarly to this sound. Here,
the right-side connection duct 55, the center duct 60, the
left-side connection duct 275, and the left-side duct 380
guide sound so that the sound advances from the near-
cab guard 20 to the internal space of the center section
10 and the inside of the cab-opposing-side guard 30, and
further to the outside of the cab-opposing-side guard 30
through the near-cab guard opening 51, the right-side
lateral plate opening 59, the left-side lateral plate opening
271, the cab-opposing-side guard opening 279, and the
left-side external opening 490.

(Regarding the Attenuation of Sound, etc.)

[0081] Similarly to the second embodiment (refer to
FIG. 11), sound passing through the inside of the duct
structure 40 diminishes due to distance attenuation.
Here, the left-right direction distance from the entrance
to the exit of the duct structure 40 can be made longer
and thus the sound reduction effect achieved by distance
attenuation can be increased in the fourth embodiment,
compared to in the second embodiment (refer to FIG.
11). Further, sound emitted from the left-side external
opening 490 to the outside of the cab-opposing-side
guard 30 diminishes due to diffraction attenuation.
[0082] The upper rotating body 401A illustrated in FIG.
17 has the following effects. The duct structure 40 in-
cludes: the left-side duct 380; and the left-side external
opening 490. The left-side duct 380 is disposed inside
the cab-opposing-side guard 30 and communicates with
the cab-opposing-side guard opening 279. Further, the
left-side external opening 490 is an opening formed in
the cab-opposing-side guard 30, is provided separately

from the cab-opposing-side guard opening 279, and al-
lows the left-side duct 380 and the outside of the cab-
opposing-side guard 30 to communicate with one anoth-
er. Due to this, noise inside the near-cab guard 20 travels
to the outside of the cab-opposing-side guard 30 through
the inside of the left-side duct 380 and the left-side ex-
ternal opening 490. Accordingly, the duct structure 40 is
capable of transmitting sound to a position located at a
greater distance from the cab 25 in the left-right direction
(for example, a position farther than the center section
area A). Accordingly, noise inside the cab 25 can be fur-
ther suppressed.

(Eighth Modified Embodiment)

[0083] With reference to FIG. 18, the differences from
the above-described fourth embodiment (refer to FIG.
17) are described for an upper rotating body 401B ac-
cording to an eighth modified embodiment of the present
invention. The differences are the similarity of the con-
figuration of the center duct 60 to that in the above-de-
scribed third embodiment (refer to FIG. 15), and the con-
figuration of the left-side duct 380. The left-side duct 380
includes: a bend part 482a; a straight-line part 482b; a
bend part 482c; and a straight-line part 482d, in place of
the straight-line part 481a (refer to FIG. 17) in the fourth
embodiment. The bend part 482a is disposed near the
cab-opposing-side guard opening 279, and bends the
flow direction from the left direction to the rear direction.
The straight-line part 482b extends toward the rear from
the bend part 482a. Differing from the straight-line part
381b (refer to FIG. 15) in the third embodiment, the right-
side surface of the straight-line part 482b is not shared
with the left-side lateral plate 13b. The bend part 482c is
disposed near the rear-side end part of the straight-line
part 482b, and bends the flow direction from the rear
direction to the left direction. The straight-line part 482d
extends toward the left from the bend part 482c. The
downstream-side end part of the straight-line part 482d
is connected to the left-side surface of the cab-opposing-
side guard 30, and communicates with the left-side ex-
ternal opening 490.

(Ninth Modified Embodiment)

[0084] With reference to FIGS. 19 and 20, the differ-
ence from the above-described fourth embodiment (refer
to FIG. 17) is described for an upper rotating body 401C
according to a ninth modified embodiment of the present
invention. The difference is the configuration of the left-
side duct 380. The left-side duct 380 includes: a straight-
line part 483a; a bend part 483b; a straight-line part 483c;
and a bend part 483d, in place of the straight-line part
481a in the fourth embodiment (refer to FIG. 17). The
straight-line part 483c and the bend part 483d are illus-
trated in FIG. 20. The straight-line part 483a is substan-
tially similarly configured as the straight-line part 481a
(refer to FIG. 17) in the fourth embodiment. Differing from
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the straight-line part 481a, the downstream-side end part
of the straight-line part 483a is not directly connected to
the left-side external opening 490. The bend part 483b
is disposed near the left-side end part of the straight-line
part 483a, and bends the flow direction from the left di-
rection to the top direction. The left-side surface of the
bend part 483b is shared with the left-side surface of the
cab-opposing-side guard 30 (the same applies to the left-
side surface of the straight-line part 483c). The straight-
line part 483c extends toward the top from the bend part
483b. The bend part 483d is disposed near the top-side
end part of the straight-line part 483c, bends the flow
direction from the top direction to the left direction, and
is connected to the left-side lateral surface of the cab-
opposing-side guard 30. The top-side surface of the bend
part 483d is shared with the top-side surface of the cab-
opposing-side guard 30. For example, the left-side ex-
ternal opening 490 is disposed near the top-side end part
of the cab-opposing-side guard 30, and communicates
with the bend part 483d.

(Tenth Modified Embodiment)

[0085] With reference to FIG. 21, the differences from
the above-described fourth embodiment (refer to FIG.
17) are described for an upper rotating body 401D ac-
cording to a tenth modified embodiment of the present
invention. The differences are the similarity of the center
duct 60 to that in the seventh modified embodiment (refer
to FIG. 14), and the configuration of the left-side duct
380. The left-side duct 380 includes: a bend part 484a;
a straight-line part 484b; a bend part 484c; and a straight-
line part 484d, in place of the straight-line part 481a (refer
to FIG. 17) in the fourth embodiment. The bend part 484a
is disposed near the cab-opposing-side guard opening
279, and bends the flow direction from the left direction
to the front direction. The straight-line part 484b extends
toward the front from the bend part 484a. The right-side
lateral surface of the straight-line part 484b is shared with
the right-side lateral surface of the cab-opposing-side
guard 30 (the same applies to the right-side surface of
the bend part 484c). The bend part 484c is disposed near
the front-side end part of the straight-line part 484b, and
bends the flow direction from the front direction to the left
direction. The straight-line part 484d extends toward the
left from the bend part 484c. The downstream-side end
part of the straight-line part 484d is connected to the left-
side surface of the cab-opposing-side guard 30, and
communicates with the left-side external opening 490.

(Fifth Embodiment)

[0086] With reference to FIG. 22, the difference from
the above-described ninth modified embodiment (refer
to FIG. 19) is described for an upper rotating body 501A
according to a fifth embodiment of the present invention.
The difference is the provision of an auxiliary ventilation
device 595. The auxiliary ventilation device 595 is an

auxiliary device promoting the flow of air inside the duct
structure 40. Due to the auxiliary ventilation device 595,
air (exhaust) inside the duct structure 40 can be caused
to flow (to be discharged) smoothly even when the pres-
sure loss inside the duct structure 40 is great. Specifically,
the auxiliary ventilation device 595 is a fan (a fan separate
from the fan 22). The auxiliary ventilation device 595 is
a sound source, and may have an influence on the in-
crease of noise inside the cab 25. Thus, the auxiliary
ventilation device 595 is preferably disposed at a position
distant from the cab 25. Specifically, the auxiliary venti-
lation device 595 is disposed inside the left-side duct 380,
is for example disposed at the left-side portion (for ex-
ample the left-side end part) of the left-side duct 380, and
is for example disposed at the bend part 483b.

(Eleventh Modified Embodiment)

[0087] With reference to FIG. 23, the difference from
the above-described tenth modified embodiment (refer
to FIG. 21) is described for an upper rotating body 501B
according to an eleventh modified embodiment of the
present invention. The difference is the provision of an
auxiliary ventilation device 595. The auxiliary ventilation
device 595 is disposed inside the center duct 60, and is
for example disposed inside the expansion and shrink-
age part 164b.
[0088] The above-described embodiments may be
modified in various ways. Constituent elements from mu-
tually different embodiments may be combined with one
another. For example, the right-side duct 45 in the first
modified embodiment (refer to FIG. 4) may be added to
the first embodiment (refer to FIG. 1). For example, the
right-side connection duct 55 in the first embodiment (re-
fer to FIG. 1) may be replaced with the right-side con-
nection duct-like structure 155-2 (refer to FIG. 4). Further,
the number and/or the arrangement of constituent ele-
ments in the above-described embodiments may be
changed. For example, the number of the lateral plates
13, which are illustrated in FIG. 1, may be more than two.
Further, some of the constituent elements in the above-
described embodiments need not be provided (as de-
scribed in the following).
[0089] The configuration of the duct structure 40 may
be changed as follows. The positions of the entrance and
the exit, the length, the shape, and the like, of the duct
structure 40 may be changed. Whether or not the duct
structure 40 is shared with other members may be
changed. The duct structure 40 may either have one path
or a plurality of paths from the entrance to the exit thereof,
and the path(s) may branch and merge. The duct struc-
ture 40 may have one entrance or a plurality of entrances
(the same applies to the exit). The duct structure 40 may
have the same cross-sectional shape (for example, a rec-
tangular shape) from the entrance to the exit, or the cross-
sectional shape thereof may change along the path(s).
The duct structure 40 is an exhaust duct in the above-
described embodiments. However, the duct structure 40
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may be an air intake duct (the entrance of the duct struc-
ture 40 may be an air intake port). In further detail, air
(intake air) before suction by the fan 22 may flow inside
the duct structure 40. Cooling air generated by the fan
22 need not flow inside the duct structure 40. The direc-
tion in which sound travels inside the duct structure 40
and the direction in which cooling air generated by the
fan 22 flows may be the same direction or opposite di-
rections.
[0090] Leakage parts may be present along the path(s)
of the duct structure 40. Specifically, small openings
and/or interstices may be present in ducts such as the
center duct 60. Further, the right-side connection duct
55, for example, need not be provided. Further, the left-
side connection duct 275 need not be provided when the
cab-opposing-side guard opening 279 illustrated in FIG.
11 is provided, for example. Note that the right-side con-
nection duct 55 is closer to the cab 25 than the left-side
connection duct 275 is. Due to this, noise inside the cab
25 can be further suppressed in a case where the left-
side connection duct 275 is not provided and the right-
side connection duct 55 is provided, compared to the
case where the right-side connection duct 55 is not pro-
vided and the left-side connection duct 275 is provided.
[0091] The position, the quantity, and the like, of the
expansion and shrinkage part 164b (refer to FIG. 6) may
be changed. For example, while the expansion and
shrinkage part 164b is provided in the center section 10
in the above-described embodiments, the expansion and
shrinkage part 164b may be provided inside the cab-op-
posing-side guard 30. The left-side connection duct 275
(refer to FIG. 11) may be disposed at the top side or the
bottom side of the left-side lateral plate 13b, similarly to
the right-side connection duct 155-5 (refer to FIG. 9) and
the right-side connection duct 155-6 (refer to FIG. 10).
The position, the quantity, and the like, of the auxiliary
ventilation device 595 (refer to FIG. 22) may be changed.
Further, the propagation part according to the present
invention is not limited to that including a duct structure
such as the duct structure 40. The propagation part may
be formed so that sound advances between a pair of
plate-shaped members that are disposed spaced away
from one another. Further, the propagation part may have
a form such that, in FIG. 1, only the near-cab guard open-
ing 51 and the right-side lateral plate opening 59 are pro-
vided, without the right-side connection duct 55 and the
center duct 60 being provided. In this case as well, sound
generated by the engine 21 can be propagated from the
near-cab guard 20 to the inside of the center section 10.
Further, in FIG. 1, the right-side lateral plate opening 59
is not limited to being disposed at a position such that
the right-side lateral plate opening 59 and the near-cab
guard opening 51 face one another in the left-right direc-
tion, and other forms are possible as long as the arrange-
ment is such that sound generated by the engine 21 pass-
es between the right-side lateral plate opening 59 and
the near-cab guard opening 51.

Claims

1. An upper rotating body for a construction machine,
comprising:

a center section having a plurality of lateral
plates that are disposed to face one another in
a left-right direction and extend in a front-rear
direction, wherein an internal space is formed
between the plurality of lateral plates;
a noise source-housing guard disposed at a right
side or a left side of the center section and hous-
ing a noise source;
a cab disposed at a front side or a rear side of
the noise source-housing guard; and
a propagation part propagating sound generat-
ed by the noise source from an inside of the
noise source-housing guard to the internal
space of the center section, wherein
the propagation part includes:

a first emitting opening part opened in the
noise source-housing guard, wherein the
first emitting opening part allows the sound
to be emitted from the inside of the noise
source-housing guard through the first emit-
ting opening part; and
a first receiving opening part opened in the
center section, wherein the first receiving
opening part allows the sound emitted
through the first emitting opening part to be
received in the internal space through the
first receiving opening part.

2. The upper rotating body for a construction machine,
according to claim 1, wherein
the propagation part includes a guide part guiding
the sound to advance from the noise source-housing
guard to the internal space of the center section
through the first emitting opening part and the first
receiving opening part.

3. The upper rotating body for a construction machine,
according to claim 2, wherein
the guide part includes a center section-internal
guide disposed to extend from the first receiving
opening part to the internal space of the center sec-
tion and guiding an advance of the sound to the in-
ternal space.

4. The upper rotating body for a construction machine,
according to claim 2 or 3, wherein
the first emitting opening part and the first receiving
opening part are disposed to face one another with
a space in between in the left-right direction.

5. The upper rotating body for a construction machine,
according to claim 4, wherein
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the guide part further includes a housing guard-side
connection guide disposed to connect the first emit-
ting opening part and the first receiving opening part
and guiding the sound to advance from the first emit-
ting opening part toward the first receiving opening
part.

6. The upper rotating body for a construction machine,
according to any one of claims 2 to 5, wherein
the guide part includes a housing guard-internal
guide disposed to extend from the first emitting open-
ing part to the inside of the noise source-housing
guard and guiding the sound to advance from the
first emitting opening part toward the first receiving
opening part.

7. The upper rotating body for a construction machine,
according to any one of claims 1 to 6, further com-
prising:

a cab-opposing-side guard disposed at an op-
posite side of a side at which the noise source-
housing guard and the cab are disposed, with
respect to the center section, wherein
the propagation part includes:

a second emitting opening part opened in
the center section at a position different from
the first receiving opening part, wherein the
second emitting opening part allows the
sound to be emitted from the internal space
of the center section through the second
emitting opening part; and
a second receiving opening part opened in
the cab-opposing-side guard, wherein the
second receiving opening part allows the
sound emitted through the second emitting
opening part to be received in an inside of
the cab-opposing-side guard through the
second receiving opening part.

8. The upper rotating body for a construction machine,
according to claim 7, wherein
the second emitting opening part and the second
receiving opening part are disposed to face one an-
other with a space in between in the left-right direc-
tion.

9. The upper rotating body for a construction machine,
according to claim 8, wherein
the propagation part further includes a cab-oppos-
ing-side connection guide disposed to connect the
second emitting opening part and the second receiv-
ing opening part and guiding the sound to advance
from the second emitting opening part toward the
second receiving opening part.

10. The upper rotating body for a construction machine,

according to any one of claims 7 to 9, wherein
the propagation part includes a cab-opposing-side
guard-internal guide disposed to extend from the
second receiving opening part to the inside of the
cab-opposing-side guard and guiding an advance of
the sound to the inside of the cab-opposing-side
guard.

11. The upper rotating body for a construction machine,
according to claim 10, wherein
the propagation part further includes a third emitting
opening part opened in the cab-opposing-side guard
at a position different from the second receiving
opening part, wherein the third emitting opening part
allows the sound to be emitted from the cab-oppos-
ing-side guard-internal guide to an outside of the
cab-opposing-side guard through the third emitting
opening part.

12. The upper rotating body for a construction machine,
according to any one of claims 1 to 11, further com-
prising:
a hydraulic hose or an electric wire disposed along
the propagation part to stretch at least between the
noise source-housing guard and the center section.

13. The upper rotating body for a construction machine,
according to any one of claims 1 to 12, wherein
the first emitting opening part is opened in the noise
source-housing guard between the noise source and
the cab.
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