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(54) WORK ATTACHMENT AND WORK MACHINE

(57) It is aimed to provide a work attachment capable
of being stably supported in a folded state and preventing
breakage of a working device cylinder and a link mech-
anism, and a operating machine provided with this. A
working device cylinder 32 and a link mechanism 33 are
provided at an upper surface side of an arm 27 in a folded
state so as to be located between a leading end part of

the arm 27 and a boom 25 in the folded state, an inter-
boom cylinder 30 and arm cylinders 31 are located above
a base end part of the arm 27 in the folded state, and a
grounding part 27a groundable over a length range suf-
ficient to support an entire work attachment 24 is formed
on at least a part of the lower surface of the arm 27 in
the folded state.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a operating ma-
chine such as a dismantling machine including a base
machine and a work attachment attached to the base
machine.

BACKGROUND ART

[0002] Conventionally, there has been known a dis-
mantling machine with a super long attachment, for ex-
ample, used to dismantle a high-rise building.
[0003] As shown in FIG. 5, this dismantling machine
is provided with a base machine 3 including a crawl-
er-type lower propelling body 1 and an upper slewing
body 2 mounted on this lower propelling body 1 rotatably
about a vertical axis, and a work attachment 4 attached
to a front part of this base machine 3.
[0004] The work attachment 4 includes a boom 5 at-
tached to the base machine 3 (upper slewing body 2) to
be able to raised and lowered, a short inter-boom 6 at-
tached to the leading end of this boom 5 rotatably about
a horizontal axis for the purpose of enlarging a working
range, an arm 7 attached to the leading end of this inter-
boom 6 rotatably about a horizontal axis and a working
device 8 attached to the leading end of this arm 7. Al-
though an openable crusher called a nibbler is shown as
the working device 8 in FIG. 5, a bucket for excavation
or a breaker for crushing may also be mounted as the
working device 8.
[0005] The boom 5 includes a main boom 5a at a lower
side and a front boom 5b at an upper side which is de-
tachably connected to this main boom 5a.
[0006] The above dismantling machine is transported
after being dissolved into a set including the base ma-
chine 3 and the main boom 5a and a set including the
work attachment 4 excluding the main boom 5a (see FIG.
6) and assembled after the transportation.
[0007] Note that although the front boom 5b normally
includes boom bodies in a plurality of stages detachably
connected to each other, the front boom 5b formed of a
single member is shown to simplify the drawings.
[0008] Further, the dismantling machine includes, as
cylinders (hydraulic cylinders) for operating the work at-
tachment 4, a boom cylinder 9 for raising and lowering
the boom 5 (entire attachment), an inter-boom cylinder
10 for operating the inter-boom 6, an arm cylinder 11 for
rotating the arm 7 and a working device cylinder 12 for
rotating the working device 8. The dismantling machine
further includes a link mechanism 13 for converting a
thrust force of the working device cylinder 12 into a rota-
tional force and transmitting the converted force to the
working device 8.
[0009] The inter-boom cylinder 10 is provided between
the boom 5 (front boom 5b) and the inter-boom 6 at an
attachment front surface side. The arm cylinder 11 is pro-

vided between the inter-boom 6 and the arm 7 at the
attachment front surface side.
[0010] Further, the working device cylinder 12 is pro-
vided between the arm 7 and the working device 8 at an
attachment rear surface side.
[0011] The configuration described above is shown in
patent literatures 1, 2.
[0012]  Further a dismantling machine in which the
working device cylinder 12 and the link mechanism 13
are arranged at a side (arm front surface side) opposite
to the dismantling machine shown in FIGS. 5 to 7 is shown
in patent literature 3.
[0013] Conventionally, the dismantling machine with
the super long attachment described above is dissolved
and assembled as shown in solid line in FIG. 5 and FIG.
7. Specifically, at the time of dissolving and assembling
the dismantling machine, the inter-boom cylinder 10 and
the arm cylinder 11 are set in their most contracted states
and the work attachment 4 is so folded in three that the
boom 5 is located at an upper side of the inter-boom 6
and the arm 7 is located at a lower side of the inter-boom
6.
[0014] At the time of transportation, the main boom 5a
and the front boom 5b are separated with the work at-
tachment 4 folded as shown in FIGS. 6 and 7. Specifi-
cally, the work attachment 4 is separated into the set
including the base machine 3 and the main boom 5a and
the set including the work attachment 4 excluding the
main boom 5a. Then, the set separated from the base
machine 3 is transported after being placed on a trans-
porter 14 such as a trailer as shown in FIG. 6. At this
time, the working device 8 is detached from the arm 7.
[0015] An assembling operation after the transporta-
tion and, depending on an intended use, an operation of
assembling the work attachment 4 in a different way are
also performed in the same manner.
[0016] A bracket 15 for grounding provided on an arm
lower surface side in the folded state in FIGS. 5 to 7 is
not disclosed in patent literatures 1 to 3, but is assumed
to limit a grounding position of the work attachment 4.
[0017]  However, in the dismantling machine shown in
FIGS. 5 to 7, only a part (actually bracket 15) of the arm
7 located on the lower side is grounded as shown in a
state where the work attachment 4 is folded and ground-
ed as shown in solid line in FIG. 5 or in a state where the
work attachment 4 is loaded on the transporter 14 as
shown in FIG. 6 at the time of dissolving, assembling and
transporting the work attachment 4. Thus, the work at-
tachment 4 is unstably supported (self-standing) in a sit-
uation where the front boom 5b is separated from the
main boom 5a.
[0018] Accordingly, the work attachment 4 has been
conventionally supported by a stand 16 shown in chain
double-dashed line in FIG. 6 at the time of dissolving,
assembling and transportation.
[0019] In other words, the shape of the arm and the
folded posture are conventionally determined on the
premise that the work attachment 4 in the folded state is
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supported by the stand 16.
[0020] However, this stand 16 actually needs to be a
full-scale stand sufficient to stably support the entire at-
tachment although it is shown in a simplified manner in
FIG. 6. Specifically, since the stand 16 having a compli-
cated and large-scale structure and a heavy weight is
necessary, it has been disadvantageous in terms of cost
and handling.
[0021] Since the entire attachment becomes bulky due
to the stand 16, an attachment entire height H1 (see FIG.
5) at the time of assembling and transportation is large.
This is disadvantageous in terms of operability and safety
since the dissolving and assembling operations have to
be performed at a high place and also causes a problem
in transportation such as the need to use a low-floor trailer
for transportation.
[0022] Further, the working device cylinder 12 and the
link mechanism 13 (hereinafter, the both in combination
may be referred to as a working device cylinder mecha-
nism) are located at a lower surface side (ground surface
side) in the folded state. Thus, the working device cylinder
mechanism may be broken due to contact with the ground
surface or a loading platform and the attachment entire
height H1 becomes even larger since the attachment
needs to be folded with a leading end side of the arm
lifted to avoid the breakage.
[0023] Note that, the working device cylinder mecha-
nism is located at an arm upper surface side in the folded
state of the attachment in a crusher vehicle disclosed in
patent literature 3. Thus, there is no possibility of contact
of the working device cylinder mechanism with the
ground surface and the loading platform, but problems
that the attachment is unstably supported, therefore, a
stand is necessary and the attachment entire height be-
comes larger due to the stand cannot be solved.

CITATION LIST

PATENT LITERATURE

[0024]

Patent literature 1: Japanese Unexamined Patent
Publication No. H11-193543
Patent literature 2: Japanese Unexamined Utility
Model Publication No. H5-67652
Patent literature 3: Japanese Unexamined Patent
Publication No. H8-226236

SUMMARY OF INVENTION

[0025] An object of the present invention is to provide
a work attachment capable of being stably supported in
a folded state and preventing breakage of a working de-
vice cylinder and a link mechanism, and a operating ma-
chine provided with this.
[0026]  To solve the above problem, the present inven-
tion is directed to a work attachment attachable to a base

machine of a operating machine, including a boom to be
attached to the base machine to be able to be raised and
lowered; an inter-boom attached to the leading end of
the boom rotatably about a horizontal axis; an arm at-
tached to the leading end of the inter-boom rotatably
about a horizontal axis; a working device attached to the
leading end part of the arm, a boom cylinder for raising
and lowering the boom; an inter-boom cylinder provided
between the boom and the inter-boom for rotating the
inter-boom; an arm cylinder provided between the inter-
boom and the arm for rotating the arm; a working device
cylinder for rotating the working device; and a link mech-
anism provided between the working device and the
working device cylinder; wherein the boom, the inter-
boom and the arm are folded in three so that the boom
is located at an upper side of the inter-boom and the arm
is located at a lower side of the inter-boom by contracting
the inter-boom cylinder and the arm cylinder most; the
working device cylinder and the link mechanism are pro-
vided at an upper surface side of the arm in the folded
state to be located between a leading end part of the arm
and the boom in the folded state; the inter-boom cylinder
and the arm cylinder are located above a base end part
of the arm in the folded state; and the arm is formed with
a grounding part groundable over a length range suffi-
cient to support the entire work attachment in the folded
state.
[0027] The present invention is also directed to a op-
erating machine, including a base machine; and the work
attachment attached to the base machine to be able to
be raised and lowered.
[0028] According to the present invention, it is possible
to stably support a work attachment in a folded state and
prevent breakage of a working device cylinder and a link
mechanism.

BRIEF DESCRIPTION OF DRAWINGS

[0029]

FIG. 1 is a schematic side view showing a folded
state of a dismantling machine with a super long at-
tachment according to an embodiment of the present
invention,
FIG. 2 is a view enlargedly showing a part of FIG. 1,
FIG. 3 is a schematic side view showing a state
where a work attachment is separated from a base
machine and a main boom and transported,
FIG. 4 is a view, corresponding to FIG. 3, showing
a state where an attachment entire height is further
reduced by setting a working device cylinder in a
most contracted state from the state of FIG. 3 as a
modification of a state of transportation,
FIG. 5 is a schematic side view showing a conven-
tional dismantling machine and a configuration as-
sumed for this to describe the above conventional
dismantling machine,
FIG. 6 is a schematic side view at the time of trans-
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porting an attachment of the dismantling machine
shown in FIG. 5, and
FIG. 7 is a partial enlarged view of the dismantling
machine shown in FIG. 5 at the time of dissolving/as-
sembling and transportation.

EMBODIMENT OF INVENTION

[0030] Hereinafter, an embodiment of the present in-
vention is described with reference to accompanying
FIGS. 1 to 4. Note that the following embodiment is a
specific example of the present invention and not of the
nature to limit the technical scope of the present inven-
tion.
[0031] In the following embodiment, a dismantling ma-
chine with a super long attachment is described as an
example of a operating machine in conformity with the
description of the background art.
[0032] The dismantling machine is provided with a
base machine 23 including a crawler-type lower propel-
ling body 21 and an upper slewing body 22 mounted on
this lower propelling body 21 rotatably about a vertical
axis, and a work attachment 24 attached to a front part
of this base machine 23 to be able to be raised and low-
ered.
[0033] The work attachment 24 includes a boom 25
attached to the base machine 23 (upper slewing body
22) to be able to be raised and lowered, a short in-
ter-boom 26 attached to the leading end of this boom 25
rotatably about a horizontal axis, an arm 27 attached to
the leading end of this inter-boom 26 rotatably about a
horizontal axis and a working device 28 attached to the
leading end of this arm 27.
[0034] The work attachment 24 includes a boom cyl-
inder 29 for raising and lowering the boom 25 (entire work
attachment 24) relative to the base machine 23, an in-
ter-boom cylinder 30 for rotating the inter-boom 26 rela-
tive to the boom 25, a pair of arm cylinders 31 (only one
is shown) for rotating the arm 27 relative to the inter-boom
26, a working device cylinder 32 for rotating the working
device 28 relative to the arm 27 and a link mechanism
33 provided between this working device cylinder 32, the
arm 27 and the working device 28. The link mechanism
33 is for converting a thrust force of the working device
cylinder 32 into a rotational force and transmitting the
converted force to the working device 28. The inter-boom
cylinder 30 is provided between the boom 25 (front boom
25b) and the inter-boom 26 at a front surface side (at a
forward facing surface in a state where the entire work
attachment 24 is unfolded and caused to stand) of the
work attachment 24. Further, the arm cylinders 31 are
provided between the inter-boom 26 and the arm 27 at
the front surface side of the work attachment 24.
[0035] In the dismantling machine according to this
embodiment, the work attachment 24 can be displaced
to a folded state when being dissolved and transported.
Specifically, the above folded state is a state where the
boom 25, the inter-boom 26 and the arm 27 are folded

in three by setting the inter-boom 30 and the arm cylin-
ders 31 in their most contracted states and the boom 25
is located at an upper side of the inter-boom 26 and the
arm 27 is located at a lower side of the inter-boom 26 by
laying down the boom 25 and grounding the arm 27 as
shown in FIGS. 1 to 4. The work attachment 24 in the
folded state can be placed on the ground and separated
into a set composed of the base machine 23 and a main
boom 25a to be described below and a set composed of
the work attachment 24 excluding the main boom 25a as
shown in FIGS. 3 and 4. The thus separated set com-
posed of the work attachment 24 excluding the main
boom 25a can be transported by a transporter 34 and
assembled with the base machine 23 in a procedure op-
posite to the one described above after the transporta-
tion.
[0036] The work attachment 24 is specifically de-
scribed below.
[0037] The boom 25 includes the main boom 25a with
a base end part attached to the base machine 23 and
the front boom 25b with a base end part detachably con-
nected to a leading end part of this main boom 25a. The
front boom 25b includes a front boom main body 25b1
and an inter-boom cylinder attachment part 25b2 provid-
ed on a front surface side of this front boom main body
25b1. A leading end part of the front boom main body
25b1 is rotatably attached to the inter-boom 26. One end
(head side end) of the inter-boom cylinder 30 is rotatably
attached to the inter-boom cylinder attachment part 25b2.
Further, the inter-boom cylinder attachment part 25b2 is
provided at a central position of the front boom main body
25b1 in a width direction (right-left direction).
[0038] The inter-boom 26 includes an inter-boom main
body 26a with a base end part attached to the front boom
main body 25b1 rotatably about a horizontal shaft J1, an
inter-boom cylinder attachment part 26b provided on the
front surface of this inter-boom main body 26a and a pair
of arm cylinder attachment parts 26c (only one is shown)
respectively provided on side surfaces of the inter-boom
main body 26a facing in the width direction (ritht-left di-
rection). A leading end part of the inter-boom main body
26a is attached to the arm 27 rotatably about a horizontal
shaft J2 (base end attachment part). One end (rod side
end) of the inter-boom cylinder 30 is rotatably attached
to the inter-boom cylinder attachment part 26b at a point
of attachment A. Further, the inter-boom cylinder attach-
ment part 26b is provided at a central position of the inter-
boom 26 in the width direction. Furthermore, the inter-
boom cylinder attachment part 26b is provided at a po-
sition closer to a leading end part of the inter-boom 26
than an intermediate part thereof. One ends of the arm
cylinders 31 are respectively attachable to the pair of arm
cylinder attachment parts 26c. Specifically, the pair of
arm cylinders 31 are respectively arranged at an opposite
side with respect to the inter-boom 26 and the arm 27 in
the width direction so as to sandwich the above inter-
boom cylinder 30 from left and right sides. One ends
(head side ends) of these arm cylinders 31 are respec-
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tively rotatably attached to the pair of arm cylinder at-
tachment parts 26c at points of attachment B. Further,
the pair of arm cylinder attachment parts 26c are provided
at positions closer to a base end side than the inter-boom
cylinder attachment part 26b and project forward from
side surfaces of the inter-boom 26 beyond the front sur-
face. Note that the pair of arm cylinder attachment parts
26c project obliquely upward toward the back from the
inter-boom 26 in the folded state.
[0039] The arm 27 includes an arm main body 27d with
a base end part rotatably attached to the above in-
ter-boom main body 26a, a pair of arm cylinder attach-
ment parts 27e (only one is shown) respectively provided
on side surfaces of this arm main body 27d facing in the
width direction and a working device cylinder attachment
part 27f provided on the front surface of the arm main
body 27d. A leading end part of the arm main body 27d
is attached to the working device 28 rotatably about a
horizontal shaft J3. Further, the upper surface of the arm
main body 27d in the folded state is formed to be convex
upward so that a cross-sectional area of the arm main
body 27d is maximized at an intermediate point C in a
length direction of the arm 27. Specifically, in the folded
state, a part of the upper surface of the arm main body
27d closer to the leading end than the intermediate point
C is an inclined surface 27b inclined downward toward
the leading end of the arm main body 27d. On the other
hand, in the folded state, a part of the upper surface of
the arm main body 27d closer to the base end than the
intermediate point C is an inclined surface 27c inclined
downward toward the base end of the arm main body
27d. By forming the inclined surface 27b, an arm leading
end side space S1 (see FIG. 2) formed between a leading
end side of the arm main body 27d and the boom 25
(front boom 25b) can be made larger. Further, by forming
the inclined surface 27c, an arm base end side space S2
(see FIG. 2) formed between a base end side of the arm
main body 27d and the front boom 25b can be made
larger. The arm leading end side space S1 can be used
as a space for installing the working device cylinder 32
and the arm base end side space S2 can be used as a
space for installing the inter-boom cylinder 30 and the
arm cylinders 31.
[0040] A grounding part 27a which can be grounded
over a length range sufficient to support the entire work
attachment 24 is formed on at least a part of the lower
surface of the arm main body 27d in the folded state. This
grounding part 27a is a flat surface to be arranged hori-
zontally (parallel to the ground surface) in the folded
state. By grounding the grounding part 27a, the work at-
tachment 24 in the folded state can be supported on the
ground surface or a loading platform. In this embodiment,
the grounding part 27a is provided substantially over the
entire length of the arm main body 27d including a part
right below a center of gravity of the attachment (work
attachment 24 or a part of the work attachment 24 ex-
cluding the main boom 25a) in the folded state. Since the
grounding part 27a is provided over a wide range in this

way, the work attachment 24 can be caused to stand
alone and supported in a stable state at the time of dis-
solving, assembling or transportation. This makes it pos-
sible to omit a stand which has been conventionally used
to support the work attachment 24 or replace the stand
with a complementary simple or small one. This is ad-
vantageous in terms of cost and handling of the work
attachment 24 and enables improvements in operability
and safety of the dissolving or assembling operation and
transportability by eliminating or reducing bulkiness
caused by the stand to reduce an attachment entire
height H2 (height of the entire attachment excluding the
main boom 25a; see FIG. 1).
[0041] In this embodiment, the grounding part 27a is
provided on the part of the lower surface of the arm main
body 27d in the folded state excluding a leading end part
and a base end part (hatched parts in FIG. 2). Specifi-
cally, the horizontal shaft J2, J3 connecting the arm 27
and the inter-boom 26 or the working device 28 is ar-
ranged above the grounding part 27a in the folded state.
The lower surface of the arm main body 27d in the folded
state has a base end side inclined surface 27g inclined
upward from a base end part of the grounding part 27a
toward the horizontal shaft J2 and a leading end side
inclined surface 27h inclined upward from a leading end
part of the grounding part 27a toward the horizontal shaft
J3.
[0042] One ends (rod side ends) of the arm cylinders
31 are respectively rotatably attachable to the pair of arm
cylinder attachment parts 27e. Specifically, the pair of
arm cylinder attachment parts 27e are provided within
the length range of the arm main body 27d where the
base end side inclined surface 27c of the arm main body
27d is formed and project forward from side surfaces of
the arm main body 27d beyond the inclined surface 27c.
On the other hand, one end (head side end) of the working
device cylinder 32 is rotatably attachable to the working
device cylinder attachment part 27f. Specifically, the
working device cylinder attachment part 27f projects for-
ward from the leading end side inclined surface 27b of
the arm main body 27d. As just described, in this embod-
iment, the arm cylinder attachment parts 27e are provid-
ed at a side of the arm main body 27d closer to the base
end than the intermediate point C and the working device
cylinder attachment part 27f is provided at a side closer
to the leading end side than the intermediate point C.
[0043] The working device 28 is attached to the leading
end part of the arm main body 27d rotatably about the
horizontal shaft J3. Further, the working device 28 is con-
nected to the link mechanism 33 so as to be rotatable
about a horizontal shaft J4 located above the horizontal
shaft J3 in the folded state. Further, this link mechanism
33 is connected to the one end (rod side) of the working
device cylinder 32 rotatably about a horizontal shaft J5.
The horizontal shaft J5 is located above the arm main
body 27d in the folded state. Accordingly, the working
device 28 and the link mechanism 33 are located above
the arm main body 27d in the folded state. That is, in the
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folded state, the working device cylinder 32 and the link
mechanism 33 (hereinafter, may be referred to as a work-
ing device cylinder mechanism) are arranged in the arm
leading end side space S1 (see FIG. 2). This can sup-
press breakage of the working device cylinder mecha-
nism due to contact with the ground surface or a loading
platform. Further, by arranging the working device cylin-
der mechanism at an upper surface side of the arm main
body 27d, it is possible to bring the leading end part of
the arm main body 27d closer to the ground surface, i.e.
to hold the entire arm 27 substantially horizontally. Thus,
the grounding part 27a can be formed over the long range
extending substantially over the entire length of the arm
and the arm leading end side space S 1 can be made
sufficiently large to install the working device cylinder
mechanism.
[0044] Further, the following effects are achieved by
arranging the working device cylinder mechanism at the
upper surface side of the arm main body 27d in the folded
state of the attachment.
[0045] (1) As compared with the case where the work-
ing device cylinder mechanism is arranged at a lower
surface side of the arm main body 27d, movements of
the working device 28 due to extension and contraction
of the working device cylinder 32 are reversed. Thus, an
excavation force in the case of using a bucket as the
working device 28 is reduced, but a holding force (force
for pushing a crusher upward) in the case of using an
unillustrated crusher is improved. This point is advanta-
geous since the overwhelming majority of operations per-
formed by the dismantling machine with the super long
attachment use this holding force.
[0046] (2) Hydraulic pressure pipes for the working de-
vice cylinder mechanism and the working device cylinder
32 can be protected from dismantled debris.
[0047] (3) During an operation, the working device cyl-
inder mechanism is easy to see from an operator sitting
in the base machine. Thus, contact between the working
device cylinder mechanism and a structure to be disman-
tled and a stroke end operation of the working device
cylinder 32 can be easily avoided.
[0048] Note that the hydraulic pressure pipe (not
shown) for the working device cylinder 32 is arranged at
the upper surface side (may also be arranged at a lateral
side) of the arm main body 27d in the folded state of the
attachment in conformity with the working device cylinder
mechanism.
[0049] FIG. 3 shows a case of transportation in a state
where the working device cylinder 32 is slightly longer
than in the most contracted state. FIG. 4 shows a case
of transportation in a state where the working device cyl-
inder 32 is most contracted. A state of the working device
cylinder 32 at the time of transportation may be either
the state shown in FIG. 3 or the state shown in FIG. 4.
Specifically, in the state shown in FIG. 3, the front boom
25b needs to be inclined slightly upward toward the boom
base end side to avoid interference of the working device
cylinder mechanism and the front boom 25b, wherefore

the attachment entire height slightly increases. Contrary
to this, the state shown in FIG. 4 is more effective in
reducing the attachment entire height since the front
boom 25b can be held substantially horizontal.
[0050] In this embodiment, the entire height H1 of the
work attachment 24 can be reduced by shortening a dis-
tance between the boom 25 and the arm 27 in the folded
state as compared with the conventional technology
shown in FIGS. 5 to 7.
[0051] Specifically, in the dismantling machine of
FIGS. 5 to 7, the inter-boom cylinder 10 and the arm
cylinder 11 are arranged in the same phase (at the same
position in the width direction of the work attachment 4).
Thus, a distance between the both cylinders 10 and 11
needs to be kept to prevent interference of these cylin-
ders. Therefore, the both cylinders 10, 11 take up a large
space in a height direction.
[0052] As shown in FIG. 7, it is assumed that X1 de-
notes a point of attachment of the boom 5 to the in-
ter-boom 6, X2 denotes a point of attachment of the arm
7 to the inter-boom 6, Y1 denotes a point of attachment
of the inter-boom cylinder 10 to the inter-boom 6 and Y2
denotes a point of attachment (point of application of a
cylinder thrust force) of the arm cylinder 11 to the inter-
boom 6. In this case, a force for operating the inter-boom
6 and the arm 7 is proportional to a distance α1 between
X1 and Y1 and a distance α2 between X2 and Y2 (here-
inafter, α1 and α2 are referred to as moment lengths).
Thus, the moment lengths α1, α2 need to be specified
lengths in securing a necessary operation force.
[0053] As a result of the above, the distance between
the boom 5 and the arm 7 (necessary length of the in-
ter-boom 6) in the folded state increases in the conven-
tional dismantling machine, and this has been one of fac-
tors that make the entire height H1 of the work attachment
4 larger. Contrary to this, in the dismantling machine ac-
cording to this embodiment, a point of attachment A of
the inter-boom cylinder 30 to the inter-boom 26 is ar-
ranged below points of attachment B of the arm cylinders
31 to the inter-boom 26, and the both points of attachment
A, B are shifted from each other in the width direction of
the inter-boom 26. More specifically, one inter-boom cyl-
inder 30 is attached at a position between the boom 25
(front boom 25b) and an intermediate part (point of at-
tachment A) of the inter-boom 26 in the height direction
in central parts of the boom 25 and the inter-boom 26 in
the width direction. By this, the both cylinders 30, 31 are
crossed in X in a side view while the phases thereof are
shifted from each other.
[0054] According to this configuration, as compared
with the known technology in which the both cylinders
10, 11 are vertically separated in the same phase as
shown in FIGS. 5 to 7, a space taken up by the both
cylinders 30, 31 in the height direction can be reduced
while necessary moment lengths β1, β2 (equal to or long-
er than the moment lengths α1, α2 of the conventional
technology) are secured.
[0055] Since this enables the distance between the
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boom 25 and the arm 27 (necessary length of the in-
ter-boom 26) in the folded state to be reduced, the at-
tachment entire height H1 can be further reduced and
safety and operability of the dissolving or assembling op-
eration can be further improved.
[0056] Further, since the entire height of the attach-
ment at the time of transportation can be reduced, truck-
ing that is not possible with the known technology be-
comes possible if weight restriction is cleared. This can
realize a cost reduction and improve safety at the time
of transportation by lowering a center of gravity of the
work attachment 24.
[0057] In this case, the following effect is achieved as
a synergetic effect brought about by forming the upper
surface of the arm in the folded state to have a convex
shape. Specifically, by securing the arm base end side
space S2 while suppressing the entire height of the work
attachment 24 to a low level, the inter-boom cylinder 30
and the arm cylinders 31 can be easily installed.
[0058]  Note that the points B of attachment of the arm
cylinders 31 to the inter-boom 26 and a linking point of
the boom 25 to the inter-boom 26 may be set at the same
position as another aspect for shifting the inter-boom cyl-
inder 30 and the arm cylinders 31 from each other in the
width direction.
[0059] Further, the same effect as the above embodi-
ment can also be obtained by providing one inter-boom
cylinder 30 and one arm cylinder 31 and attaching a link
to each of these inter-boom cylinder 30 and arm cylinder
31. Specifically, the above respective links are shifted
from each other in the width direction of the inter-boom
26 and are mounted while being crossed in X when
viewed sideways. Leading end parts of the both links are
attached to the inter-boom 26 as the points of attachment
A, B. By doing so, the distance between the boom 25
and the arm 27 can be shortened by crossing the links
attached to the both cylinders 30, 31 while arranging the
inter-boom cylinder 30 and the arm cylinder 31 in the
same phase.
[0060] As described above, in the above embodiment,
the grounding part 27a that can be grounded over the
length range sufficient to support the entire work attach-
ment 24 is provided on at least a part of the lower surface
of the arm 27 in the folded state. Thus, the entire work
attachment 24 can be sufficiently stably supported by this
grounding part 27a at the time of dissolving, assembling
and transportation.
[0061] This can eliminate the need for the stand that
has been conventionally used to support the work attach-
ment 24 or can replace such a stand with a complemen-
tary simple or small one. Thus, by eliminating or reducing
bulkiness caused by the stand, the entire height H2 of
the work attachment 24 can be reduced and operability
and safety of the dissolving and assembling operations
and transportability can be improved. Furthermore, this
is advantageous in terms of cost and handling of the work
attachment 24.
[0062] Further, in the above embodiment, the working

device cylinder 32 and the link mechanism 33 are ar-
ranged at the upper surface side of the arm 27 in the
folded state. Thus, a possibility of breakage of the work-
ing device cylinder mechanism caused by contact with
the ground surface can be reduced, and the leading end
part of the arm 27 can be brought closer to the ground
surface, i.e. the entire arm 27 can be held substantially
horizontal. Thus, the grounding part 27a can be formed
over the long range and the arm leading end side space
S can be made sufficiently large to install the working
device cylinder mechanism.
[0063] In the above embodiment, the grounding part
27a is formed substantially over the entire length of the
arm. Thus, effects such as an improvement in stability of
the work attachment 24 supported in the folded state and
a reduction in the entire height H2 of the work attachment
24 are further enhanced.
[0064] In the above embodiment, the base end side
inclined surface 27g and the leading end side inclined
surface 27h are provided at the opposite end parts of the
arm 27. Thus, weight saving and a cost reduction can be
achieved by reducing the necessary material at the op-
posite end parts of the arm 27 while securing necessary
strength by a large cross-sectional area of the arm 27 in
the range where the grounding part 27a is provided.
[0065] In the above embodiment, the upper surface
(inclined surface 27b) at the leading end side of the arm
main body 27d is inclined downward toward the leading
end of the arm main body 27d. Thus, the arm leading
end side space S1 is made even larger and the working
device cylinder mechanism is more easily installed.
[0066] In the above embodiment, the upper surface of
the arm main body 27d is formed to such a convex shape
that the intermediate part is highest in a side view, so
that the cross-sectional area of the arm main body 27d
is maximized at the intermediate point C in the length
direction of the arm 27. Thus, strength can be maintained
by securing the cross-sectional area of the arm main body
27d at the intermediate point C.
[0067] Further, in the above embodiment, the arm base
end side space S2 formed between the part of the arm
27 closer to the base end side than the intermediate point
C and the boom 25 can be made larger. Thus, the in-
ter-boom cylinder 30 and the arm cylinders 31 can be
effortlessly installed.
[0068] In the above embodiment, the inclined surfaces
27b, 27c are respectively formed on the leading end side
and the base end side of the intermediate point C. Thus,
the cross-sectional area of the arm main body 27d can
be gradually changed from the intermediate point C to-
ward the leading end side and the base end side. There-
fore, as compared with the case where the entire upper
surface of the arm main body 27d is inclined downward
toward the leading end, the cross-sectional area of the
arm main body 27d can be effectively secured at the in-
termediate point C. Further, as compared with the case
where the cross-sectional area of the arm main body 27d
is suddenly changed from the intermediate point C to-
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ward the leading end side and the base end side, local
concentration of a stress on the arm main body 27d can
be suppressed.
[0069] In the above embodiment, the arm cylinder at-
tachment part 27e is provided on the part of the arm main
body 27d closer to the base end side than the interme-
diate point C, and the working device cylinder attachment
part 27f is provided on the part of the arm main body 27d
closer to the leading end side than the intermediate point
C. Thus, the arm leading end side space S1 and the arm
base end side space S2 secured to be large by forming
the arm main body 27d to have the convex upper surface
can be effectively utilized as spaces for mounting the
inter-boom cylinder 30, the arm cylinders 31 and the
working device cylinder 32.
[0070] In the above embodiment, the both cylinders
30, 31 are so attached to the inter-boom 26 that the point
of attachment A is located below the points of attachment
B and the both points of attachment A, B are shifted from
each other in the width direction of the inter-boom 26.
Thus, as compared with the conventional technology in
which the both cylinders 30, 31 are arranged in the same
phase (at the same position in the attachment width di-
rection when viewed from above in the folded state), the
space taken up by the both cylinders 30, 31 in the height
direction can be reduced while equivalent moment
lengths are secured.
[0071] This can shorten the distance between the
boom 25 and the arm 27 (necessary length of the in-
ter-boom 26) in the folded state. Thus, the entire height
H2 of the work attachment 24 can be further reduced,
whereby safety and operability of the dissolving and as-
sembling operations and transportability of the work at-
tachment 24 can be further improved.
[0072] Here, if the inclined surfaces 27b, 27c are re-
spectively provided on the leading end side and the base
end side of the arm 27 with respect to the intermediate
point C as described above, the inter-boom cylinder 30
and the arm cylinder 31 can be easily installed by secur-
ing the arm base end side space S2 while suppressing
the entire height H2 of the work attachment 24 to a low
level.
[0073] Note that although the grounding part 27a is
formed on the lower surface of the arm main body 27d
other than on the inclined surfaces 27g, 27h in the above
embodiment, it only has to be formed at least over a
length range of the arm main body 27d from the arm
cylinder attachment part 27e to the working device cyl-
inder attachment part 27f. By doing so, the grounding
part 27a can be formed over a sufficient range, utilizing
a space below the arm main body 27d secured by ar-
ranging the inter-boom 30, the arm cylinders 31 and the
working device cylinder 32 above the arm main body 27d
in the folded state.

Other Embodiments

[0074] (1) Although the grounding part 27a is desirably

formed substantially over the entire length of the arm
main body 27d as in the above embodiment in terms of
stability in supporting the work attachment 24, there is
no limitation to this. For example, the grounding part 27a
may be formed over a shorter range than in the above
embodiment if a length range including a part right below
the center of gravity of the work attachment 24 in the
folded state and sufficient to support the entire work at-
tachment 24 can be secured.
[0075] (2) Brackets for grounding may be provided at
a plurality of positions spaced apart in the length direction
of the arm 27 on the lower surface side of the arm main
body 27d in the folded state. By doing so, the arm 27 can
be stably supported even if the grounding surface is
slightly uneven and damage and removal of paint caused
by directly grounding the lower surface of the arm main
body 27d can be prevented.
[0076] (3) Although the point of attachment A of the
inter-boom cylinder 30 is set to be lower than the points
of attachment B of the arm cylinders 31 and the both
points of attachments A, B are shifted from each other in
the width direction to reduce the entire height H2 of the
work attachment 24 in the folded state in the above em-
bodiment, there is no limitation to this. Specifically, the
both cylinders 30, 31 may be arranged one above the
other in the same phase as in the known technology
shown in FIGS. 5 to 7.
[0077] Even in this case, the work attachment 24 in the
folded state can be stably supported by omitting the stand
or using a simple or small stand. Thus, the basic effect
of reducing the entire height H2 of the work attachment
24 by enabling the omission or simplification of the stand
and arranging the entire arm 27 substantially horizontally
is ensured.
[0078] (4) The present invention can also be applied
to an excavation machine mounted with a bucket as a
working device at the leading end of an attachment, a
breaking machine mounted with a breaker as a working
device and the like without being limited to the disman-
tling machine.
[0079] Note that the specific embodiment described
above mainly includes inventions having the following
configurations.
[0080] The present invention provides a work attach-
ment attachable to a base machine of a operating ma-
chine, the work attachment including a boom to be at-
tached to the base machine to be able to be raised and
lowered, an inter-boom attached to the leading end of
the boom rotatably about a horizontal axis, an arm with
a base end part attached to the leading end of the inter-
boom rotatably about a horizontal axis, a working device
attached to a leading end part of the arm, a boom cylinder
for raising and lowering the boom, an inter-boom cylinder
provided between the boom and the inter-boom for ro-
tating the inter-boom, an arm cylinder provided between
the inter-boom and the arm for rotating the arm, a working
device cylinder for rotating the working device, and a link
mechanism provided between the working device and
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the working device cylinder, wherein the boom, the inter-
boom and the arm are folded in three by contracting the
inter-boom cylinder and the arm cylinder most and fold-
able into a state where the boom is located at an upper
side of the inter-boom and the arm is located at a lower
side of the inter-boom by laying down the boom to ground
the arm; and the working device cylinder and the link
mechanism are provided at an upper surface side of the
leading end part of the arm in the folded state and the
inter-boom cylinder and the arm cylinder are provided at
an upper surface side of a base end part of the arm in
the folded state so that a grounding part groundable over
a length range sufficient to support the entire work at-
tachment in the folded state is formed on the arm.
[0081] In the present invention, the grounding part
groundable over the length range sufficient to support
the entire work attachment in the folded state is provided
on the arm. Thus, the entire work attachment can be suf-
ficiently stably supported by this grounding part at the
time of dissolving, assembling and transportation.
[0082] This enables the stand conventionally used to
support the work attachment to be omitted or replaced
with a complementary simple or small one. Thus, the
attachment entire height can be reduced by eliminating
or reducing bulkiness caused by the stand, and opera-
bility and safety of dissolving and assembling operations
and transportability can be improved. Further, the above
is advantageous in cost and handling of the work attach-
ment.
[0083] Further, in the present invention, the working
device cylinder and the link mechanism (hereinafter, the
both in combination may be referred to as a working de-
vice cylinder mechanism) are arranged at the upper sur-
face side of the arm. Thus, it is possible to reduce a pos-
sibility of breakage of the working device cylinder mech-
anism due to contact with the ground surface and bring
the leading end part of the arm closer to the ground sur-
face, i.e. hold the entire arm substantially horizontally.
[0084] Thus, the grounding part can be formed over a
long range and the space at the upper surface side of
the arm can be made sufficiently large to install the work-
ing device cylinder mechanism.
[0085] Specifically, the working device cylinder and the
link mechanism can be arranged between the leading
end part of the arm and the boom in the folded state.
[0086] In the above work attachment, the grounding
part is preferably a flat surface formed on the arm.
[0087] By forming the grounding part into a flat surface
in this way, the work attachment can be more stably sup-
ported.
[0088] In the above work attachment, the grounding
part is preferably formed substantially over the entire
length of the arm.
[0089] In this aspect, the grounding part is formed sub-
stantially over the entire length of the arm. Thus, effects
such as an improvement in stability of the work attach-
ment supported in the folded state and a reduction in the
entire height of the work attachment are further en-

hanced.
[0090] In the above work attachment, it is preferable
that the arm includes an arm cylinder attachment part to
which one end of the arm cylinder is attached and a work-
ing device cylinder attachment part to which one end of
the working device cylinder is attached, and the ground-
ing part is formed at least over a length range of the arm
from the arm cylinder attachment part to the working de-
vice cylinder attachment part.
[0091] In the above aspect, the grounding part is
formed at least over the length range of the arm from the
arm cylinder attachment part to the working device cyl-
inder attachment part. Thus, the grounding part can be
formed over a sufficient range, utilizing a space below
the arm secured by arranging the arm cylinder and the
working device cylinder above the arm in the folded state.
[0092] In the above work attachment, the upper sur-
face of a leading end side of the arm in the folded state
is preferably an inclined surface inclined downward to-
ward the leading end of the arm.
[0093] In this aspect, the upper surface of the leading
end side of the arm is inclined downward toward the lead-
ing end of the arm. Thus, the arm leading end side space
is made even larger and the working device cylinder
mechanism is more easily installed.
[0094] In the above work attachment, the upper sur-
face of the arm in the folded state is formed to have such
a convex shape that an intermediate point in a length
direction of the arm is highest in a side view so that a
cross-sectional area of the arm is maximized at the in-
termediate point.
[0095] In this aspect, the upper surface of the arm is
formed to have such a convex shape that the intermedi-
ate point in the length direction of the arm is highest in
the side view so that the cross-sectional area of the arm
is maximized at the intermediate point. Thus, strength
can be maintained by securing the cross-sectional area
of the arm at the intermediate point.
[0096] Further, in the above aspect, a space formed
between a part of the arm closer to the base end than
the intermediate point and the boom (hereinafter, re-
ferred to as an arm base end side space) can be made
larger. Thus, the inter-boom cylinder and the arm cylinder
can be effortlessly installed.
[0097] In the case of inclining the upper surface of the
arm downward toward the leading end, if the entire upper
surface of the arm is inclined downward toward the lead-
ing end, it may lead to a reduction in strength due to an
insufficient cross-sectional area of the arm.
[0098] Accordingly, in the work attachment, it is pref-
erable that a part of the upper surface of the arm in the
folded state closer to the leading end side than the inter-
mediate point is an inclined surface inclined downward
toward the leading end of the arm and a part of the upper
surface of the arm in the folded state closer to the base
end side than the intermediate point is an inclined surface
inclined downward toward the base end of the arm.
[0099] In this aspect, the inclined surfaces are respec-
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tively formed at the leading end side and the base end
side of the intermediate point. Thus, the cross-sectional
area of the arm can be gradually changed from the inter-
mediate point toward the leading end side and the base
end side. Therefore, as compared with the case where
the entire upper surface of the arm is inclined downward
toward the leading end, the cross-sectional area of the
arm can be effectively secured at the intermediate point.
Further, as compared with the case where the cross-
sectional area of the arm is suddenly changed from the
intermediate point toward the leading end side and the
base end side, local concentration of a stress on the arm
can be suppressed.
[0100] In the above work attachment, the arm prefer-
ably includes an arm main body having an upper surface
formed to have such a convex shape that an intermediate
point in a length direction of the arm is highest in a side
view in the folded state so that a cross-sectional area of
the arm is maximized at the intermediate point, an arm
cylinder attachment part which is provided on a side of
the upper surface of the arm main body closer to the base
end than the intermediate point and to which one end of
the arm cylinder is attached, and a working device cylin-
der attachment part which is provided on a side of the
upper surface of the arm main body closer to the leading
end than the intermediate point and to which one end of
the working device cylinder is attached.
[0101] In this aspect, the arm cylinder attachment part
is provided on the side of the arm main body closer to
the base end than the intermediate point and the working
device cylinder attachment part is provided on the side
of the arm main body closer to the leading end than the
intermediate point. Thus, an arm base end side space
and an arm leading end side space secured to be large
by forming the upper surface of the arm to have the con-
vex shape can be effectively utilized as spaces for mount-
ing the arm cylinder and the working device cylinder.
[0102] In the above work attachment, it is preferable
that the inter-boom cylinder and the arm cylinder are so
attached to the inter-boom that, in the folded state, a first
point of attachment of the inter-boom cylinder to the inter-
boom is located below a second point of attachment of
the arm cylinder to the inter-boom and the first and sec-
ond points of attachment are shifted from each other in
a width direction of the inter-boom.
[0103] In the above aspect, the both cylinders are so
attached to the inter-boom that the first point of attach-
ment is located below the second point of attachment
and the both points of attachment are shifted from each
other in the width direction of the inter-boom. Thus, as
compared with the conventional technology in which the
both cylinders are arranged in the same phase (at the
same position in the attachment width direction when
viewed from above in the folded state), a space taken up
by the both cylinders in a height direction can be reduced
while equivalent moment lengths are secured.
[0104] This can shorten a distance between the boom
and the arm (necessary length of the inter-boom) in the

folded state. Thus, the entire height of the work attach-
ment can be further reduced, whereby safety and oper-
ability of dissolving and assembling operations and trans-
portability of the work attachment can be further im-
proved.
[0105] Here, if inclined surfaces are respectively pro-
vided on the leading end side and the base end side of
the arm with respect to the intermediate point, the in-
ter-boom cylinder and the arm cylinder can be easily in-
stalled by securing the arm base end side space while
suppressing the entire height of the work attachment to
a low level.
[0106] Further, the present invention provides a oper-
ating machine including a base machine and the work
attachment attached to the base machine to be able to
be raised and lowered.

Industrial Applicability

[0107] According to the present invention, it is possible
to provide a work attachment capable of being stably
supported in a folded state and preventing breakage of
a working device cylinder and a link mechanism and a
operating machine provided with this.

List of Reference Signs

[0108]

A point of attachment (first point of attachment)
B point of attachment (second point of attach-

ment)
C intermediate point
H2 attachment entire height
J1 to J5 horizontal shaft
S1 arm leading end side space
S2 arm base end side space
23 base machine
24 work attachment
25 boom
25b2 inter-boom cylinder attachment part
26 inter-boom
27 arm
27a grounding part
27b, 27c inclined surface
27d arm main body
27e arm cylinder attachment part
27f working device cylinder attachment part
27g base end side inclined surface
27h leading end side inclined surface
28 working device
29 boom cylinder
30 inter-boom cylinder
31 arm cylinder
32 working device cylinder
33 link mechanism
34 transporter
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Claims

1. A work attachment attachable to a base machine of
a operating machine, comprising:

a boom to be attached to the base machine to
be able to be raised and lowered;
an inter-boom attached to the leading end of the
boom rotatably about a horizontal axis;
an arm with a base end part attached to the lead-
ing end of the inter-boom rotatably about a hor-
izontal axis;
a working device attached to a leading end part
of the arm;
a boom cylinder for raising and lowering the
boom;
an inter-boom cylinder provided between the
boom and the inter-boom for rotating the inter-
boom;
an arm cylinder provided between the inter-
boom and the arm for rotating the arm;
a working device cylinder for rotating the working
device; and
a link mechanism provided between the working
device and the working device cylinder;
wherein:

the boom, the inter-boom and the arm are
folded in three by contracting the inter-boom
cylinder and the arm cylinder most and fold-
able into a state where the boom is located
at an upper side of the inter-boom and the
arm is located at a lower side of the inter-
boom by laying down the boom to ground
the arm; and
the working device cylinder and the link
mechanism are provided at an upper sur-
face side of the leading end part of the arm
in the folded state and the inter-boom cyl-
inder and the arm cylinder are provided at
an upper surface side of a base end part of
the arm in the folded state so that a ground-
ing part groundable over a length range suf-
ficient to support the entire work attachment
in the folded state is formed on the arm.

2. A work attachment according to claim 1, wherein the
working device cylinder and the link mechanism are
arranged between the leading end part of the arm
and the boom in the folded state.

3. A work attachment according to claim 1 or 2, wherein
the grounding part is a flat surface formed on the arm.

4. A work attachment according to any one of claims 1
to 3, wherein the grounding part is formed substan-
tially over the entire length of the arm.

5. A work attachment according to any one of claims 1
to 4, wherein:

the arm includes an arm cylinder attachment
part to which one end of the arm cylinder is at-
tached and a working device cylinder attach-
ment part to which one end of the working device
cylinder is attached; and
the grounding part is formed at least over a
length range of the arm from the arm cylinder
attachment part to the working device cylinder
attachment part.

6. A work attachment according to any one of claims 1
to 5, wherein the upper surface of a leading end side
of the arm in the folded state is an inclined surface
inclined downward toward the leading end of the
arm.

7. A work attachment according to claim 6, wherein the
upper surface of the arm in the folded state is formed
to have such a convex shape that an intermediate
point in a length direction of the arm is highest in a
side view so that a cross-sectional area of the arm
is maximized at the intermediate point.

8. A work attachment according to claim 7, wherein:

a part of the upper surface of the arm in the fold-
ed state closer to a leading end side than the
intermediate point is an inclined surface inclined
downward toward the leading end of the arm;
and
a part of the upper surface of the arm in the fold-
ed state closer to a base end side than the in-
termediate point is an inclined surface inclined
downward toward the base end of the arm.

9. A work attachment according to any one of claims 1
to 5, wherein the arm includes an arm main body
having an upper surface formed to have such a con-
vex shape that an intermediate point in a length di-
rection of the arm is highest in a side view in the
folded state so that a cross-sectional area of the arm
is maximized at the intermediate point, an arm cyl-
inder attachment part which is provided on a side of
the upper surface of the arm main body closer to the
base end than the intermediate point and to which
one end of the arm cylinder is attached, and a work-
ing device cylinder attachment part which is provided
on a side of the upper surface of the arm main body
closer to the leading end than the intermediate point
and to which one end of the working device cylinder
is attached.

10. A work attachment according to any one of claims 1
to 9, wherein the inter-boom cylinder and the arm
cylinder are so attached to the inter-boom that, in
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the folded state, a first point of attachment of the
inter-boom cylinder to the inter-boom is located be-
low a second point of attachment of the arm cylinder
to the inter-boom and the first and second points of
attachment are shifted from each other in a width
direction of the inter-boom.

11. A operating machine, comprising:

a base machine; and
a work attachment according to any one of
claims 1 to 10 attached to the base machine to
be able to be raised and lowered.
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