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ing a bending angle of a second boom 18 with respect
to a first boom 12, and a bottom side mounting eye 30A
constituting a proximal end side of the positioning cylin-
der 30 is arranged to be mounted on a first boom con-
necting pin 17 for connecting a proximal end side of the
first boom 12 to a revolving frame 4. In consequence,

even when a large load has acted on the first boom 12

due to excavating operation and the first boom 12 has
undergone deformation, the bottom side mounting eye
30A of the positioning cylinder 30 can be kept reliably
mounted on the first boom connecting pin 17, so that the
positioning cylinder 30 can be operated stably over ex-
tended periods of time.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a construction
machine such as a hydraulic excavator, more particularly
to a construction machine having a first boom and a sec-
ond boom as a working mechanism.

BACKGROUND ART

[0002] In general, a hydraulic excavator as a repre-
sentative example of construction machines is largely
constituted by an automotive lower traveling structure,
an upper revolving structure which is swingably mounted
on the lower traveling structure, and a working mecha-
nism liftably mounted on the front side of the upper re-
volving structure. The working mechanism is generally
constituted by a boom whose proximal end side is rotat-
ably connected to the upper revolving structure, an arm
which is rotatably connected to a distal end side of the
boom, a working tool such as an excavating bucket which
is rotatably connected to a distal end side of the arm, and
a boom cylinder, an arm cylinder, and a working tool cyl-
inder for operating the boom, the arm, and the working
tool.

[0003] Meanwhile, a working mechanism is known
which is of two-piece boom specifications in which the
boom is divided into two, namely, a first boom and a sec-
ond boom, so as to enlarge the movable range of the
working mechanism. This two-piece boom is largely con-
stituted by a first boom whose proximal end side is rotat-
ably connected to the upper revolving structure by use
of a first boom connecting pin, a second boom which is
rotatably connected to a distal end side of the first boom
by use of a second boom connecting pin, a boom cylinder
for tilting the first boom vertically to the upper revolving
structure, and a positioning cylinder for tilting the second
boom vertically to the first boom. An arm is arranged to
be rotatably connected to a distal end side of the second
boom.

[0004] With the working mechanism of the two-piece
boom specifications, a bending angle between the first
boom and the second boom can be adjusted appropri-
ately by tilting the second boom vertically to the first boom
by the positioning cylinder. For example, in a case when
excavating operation is performed by use of the working
mechanism, the bending angle between the first boom
and the second boom is adjusted according to the exca-
vation depth, whereby it is possible to enhance the work-
ability of the excavating operation by enlarging the mov-
able range of the working mechanism. Further, the con-
struction provided is such that the whole working mech-
anism can be folded compactly by drawing the second
boom toward the first boom side, for example, during the
traveling of the hydraulic excavator (see, for example,
Patent Literature 1: Japanese Patent Laid-Open No. Hei
11-93199 A, Patent Literature 2: Japanese Patent Laid-
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Open No. 2002-220851 A).

[0005] Here, with the working mechanism of the two-
piece boom specifications according to the above-de-
scribed conventional art, brackets for the positioning cyl-
inder are respectively provided on an outward surface
(back surface) of the first boom and a proximal end por-
tion of the second boom. Meanwhile, the positioning cyl-
inder has its proximal end side connected to the bracket
provided on the outward surface of the first boom and its
distal end side connected to the bracket provided on the
proximal end portion of the second boom. On the other
hand, as the positioning cylinder is extended or contract-
ed, the second boom is tilted vertically about the second
boom connecting pin to the first boom to thereby change
the bending angle therebetween.

DISCLOSURE OF THE INVENTION

[0006] With the above-described conventional art,
however, the bracket is joined to the outward surface of
the first boom by welding, and the proximal end side of
the positioning cylinder is connected to this bracket.
[0007] For this reason, when a large load has acted
on the first boom due to such as excavating operation,
and this first boom has tended to be deformed, stress is
unfavorably concentrated at the joint portion between the
outward surface of the first boom and the bracket. As a
result, there is a problem in that the bracket provided on
the first boom become damaged at an early period, mak-
ing it impossible for the positioning cylinder mounted on
the bracket to be operated stably over extended periods
of time.

[0008] In view of the above-discussed problem with
the conventional art, itis an object of the presentinvention
to provide a construction machine which makes it possi-
ble for the positioning cylinder to be operated stably over
extended periods of time.

[0009] (1) To overcome the above-described prob-
lems, the present invention is applied to a construction
machine comprising an automotive vehicle body and a
working mechanism which is liftably provided on the ve-
hicle body, the working mechanism including a first boom
whose proximal end side is connected to the vehicle body
through a first boom connecting pin, a second boom con-
nected to a distal end side of the first boom through a
second boom connecting pin, a boom cylinder for tilting
the first boom vertically to the vehicle body, and a posi-
tioning cylinder for tilting the second boom vertically so
as to adjust a bending angle of the second boom with
respect to the first boom.

[0010] A characteristic feature of the construction
adopted in the preset invention lies in that a proximal end
side of the positioning cylinder is arranged to be mounted
coaxially with the proximal end side of the first boom by
use of the first boom connecting pin, and a distal end
side of the positioning cylinder is arranged to be mounted
on the second boom.

[0011] According to this construction, as the proximal
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end side of the positioning cylinder is mounted coaxially
with the proximal end side of the first boom by making
use of the first boom connecting pin for connecting the
proximal end side of the first boom and the vehicle body,
abracket for the positioning cylinder need not be provided
on, for instance, the outward surface of the first boom by
use of welding or other similar means. For this reason,
even if the first boom has undergone deformation due to
the action of the load on the first boom, the proximal end
side of the positioning cylinder can be keptreliably mount-
ed on the first boom connecting pin, so that the position-
ing cylinder can be operated stably over extended peri-
ods of time.

[0012] (2) In the present invention, a cylinder accom-
modating section for accommodating a part of the posi-
tioning cylinder is arranged to be provided in the first
boom at a position opposing the positioning cylinder.
[0013] Inconsequence, in astate in whichthe proximal
end side of the positioning cylinder is mounted on the
first boom connecting pin, a part of this positioning cyl-
inder can be accommodated in the cylinder accommo-
dating section of the first boom. For this reason, even in
the case when the proximal end side of the positioning
cylinder is mounted by making use of the well-known first
boom connecting pin connecting the first boom and the
vehicle body, the first boom and the positioning cylinder
do not interfere with each other, and the positioning cyl-
inder can be operated properly. When excavating oper-
ation or the like is performed by use of the working mech-
anism, it is possible to prevent such as earth and sand
from colliding against the positioning cylinder.

[0014] (3) In this case, according to the present inven-
tion, the first boom is constituted by left and right foot
portions disposed in such amanner as to be spaced apart
from each other in a leftward and rightward directions
and a rectangular tubular portion secured to distal end
sides of the left and right foot portions, a pin through hole
into which the first boom connecting pin is inserted being
provided in each of proximal end sides of the left and
right foot portions, a cylinder accommodating section for
accommodating a part of the positioning cylinder being
provided between the left and right foot portions, the prox-
imal end side of the positioning cylinder being arranged
to be disposed in the cylinder accommodating section.
[0015] (4) According to the present invention, an in-
nermost recessed portion of the cylinder accommodating
section is arranged to be closed by a plate member pro-
vided on the first boom. In consequence, it is possible to
prevent rocks, earth and sand, etc. from entering toward
the proximal end side of the positioning cylinder accom-
modated in the cylinder accommodating section, thereby
making it possible to protect the positioning cylinder. It
is possible to increase the strength of the cylinder ac-
commodating section.

[0016] (5) Meanwhile, in the present invention, a cyl-
inder bracketis provided on a lower surface of the second
boom at a position spaced apart forwardly of a position
of the second boom connecting pin, and the distal end
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side of the positioning cylinder is arranged to be mounted
to the cylinder bracket.

[0017] Since the cylinder bracket for mounting the dis-
tal end of the positioning cylinder is provided on the lower
surface of the second boom in such a manner as to be
located in the vicinity of the second boom connecting pin,
the positioning cylinder can be disposed between the first
boom and the second boom. In consequence, when per-
forming such as the operation of excavating earth and
sand, etc. by use of the working mechanism, the posi-
tioning cylinder can be prevented from interfering with
obstacles which are present in the surroundings of the
working mechanism, thereby making it possible to secure
a working range widely.

[0018] (6) According to the present invention, a prox-
imal end side of the boom cylinder is mounted on the
vehicle body in such a manner as to be located forwardly
of the first boom connecting pin, and a distal end side of
the boom cylinder is arranged to be mounted coaxially
with a proximal end side of the second boom by use of
the second boom connecting pin.

[0019] Consequently, abracketorthe like for mounting
the distal end side of the boom cylinder need not be pro-
vided on the first boom. For this reason, as compared
with the case when such as the bracket for the boom
cylinder s provided on the first boom, the number of parts
can be reduced, thereby making it possible to lower the
manufacturing cost of the first boom correspondingly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In the accompanying drawings:

Fig. 1is afront view illustrating a hydraulic excavator
in accordance with an embodiment of the present
invention;

Fig. 2 is an enlarged front view of essential portions
which is partly cut away, illustrating a revolving
frame, a first boom, a second boom, a positioning
cylinder, and the like shown in Fig.1;

Fig. 3 is an enlarged front view of essential portions
which is partly cut away, similar to Fig. 2, illustrating
a state in which the positioning cylinder is extended;
Fig. 4 is an exploded perspective view showing the
first boom, the second boom, the positioning cylin-
der, boom cylinders, afirst boom connecting pin, and
the like viewed from below;

Fig. 5 is a perspective view showing the first boom
as a single unit viewed from a cylinder accommodat-
ing section side; and

Fig. 6 is an enlarged front view of essential portions
similar to Fig. 2, illustrating a modification of the cyl-
inder accommodating section.

DESCRIPTION OF REFERENCE NUMERALS

[0021]
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1: Hydraulic excavator (construction machine)

2: Lower traveling structure (vehicle body)

3: Upper revolving structure (vehicle body)

4: Revolving frame

11: Working mechanism

12: First boom

13: Foot portion

13A: Pin through hole

14: Rectangular tubular portion

14C: Upper flange plate (plate member)

14E”: Proximal end side closing plate (plate mem-
ber)

15, 15":  Cylinder accommodating section

17: First boom connecting pin

18: Second boom

20: Positioning cylinder bracket (cylinder bracket)

22: Second boom connecting pin

28: Boom cylinder

30: Positioning cylinder

30A: Bottom side mounting eye (proximal end side)

30B: Rod side mounting eye (distal end side)

BEST MODE FOR CARRYING OUT THE INVENTION

[0022] Hereafter, with reference to the accompanying
drawings, a detailed description will be given of an em-
bodiment of a construction machine in accordance with
the present invention by citing as an example a case in
which the present invention is applied to a wheel type
hydraulic excavator.

[0023] Inthe drawings, designated at 1 is a wheel type
hydraulic excavator as a construction machine, and the
hydraulic excavator 1 is largely constituted by an auto-
motive wheel type lower traveling structure 2, an upper
revolving structure 3 which is swingably mounted on the
lower traveling structure 2 and constitutes a vehicle body
together with the lower traveling structure 2, and a below-
described working mechanism 11 which is liftably pro-
vided on the front side of the upper revolving structure 3.
[0024] The lower traveling structure 2 is constituted by
a truck frame 2A and front, rear, left, and right wheels
2B, which are provided on this truck frame 2A and are
driven by hydraulic motors (not shown). The lower
traveling structure 2 propels itself on roads and work sites
as the respective wheels 2B are driven.

[0025] The upper revolving structure 3 is largely con-
stituted by a revolving frame 4 serving as a base which
is swingably mounted on the truck frame 2A of the lower
traveling structure 2, a cab 5 provided on the front left
side of the revolving frame 4 to define an operation cabin,
a counterweight 6 provided on a rear end side of the
revolving frame 4 to keep a weight balance with the work-
ing mechanism 11, a housing cover 7 provided on the
front side of the counterweight 6 to accommodate an en-
gine, a hydraulic pump, and the like (none are shown),
and an operating oil tank 8 and a fuel tank 9 which are
provided on the front side of the housing cover 7.
[0026] Here, the revolving frame 4 constitutes a rigid
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support structural body including a thick-walled bottom
plate 4A extending in the frontward and rearward direc-
tions and left and right vertical plates 4B (only the right
side is shown) provided uprightly on the bottom plate 4A
and extending in the frontward and rearward directions
with a predetermined interval therebetween in the left-
ward and rightward directions, as shown in Fig. 2 and
the like. A boom bracket portion 4C to which a proximal
end side of a below-described first boom 12 is rotatably
mounted, and a cylinder bracket portion 4D to which a
proximal end side of a below-described boom cylinder
28 is rotatably mounted, are provided on a front portion
side of each of the left and right vertical plates 4B. Mean-
while, the counterweight 6 is arranged to be provided on
rear end sides of the left and right vertical plates 4B. In
this case, the position of the boom bracket portion 4C is
located rearwardly of the position of the cylinder bracket
portion 4D in the frontward and rearward directions and
is located higher in an upward and downward directions
than the same.

[0027] Denoted at 11 is the working mechanism which
is provided liftably on the front side of the revolving frame
4 for constituting the upper revolving structure 3. The
working mechanism 11 is for performing such as the op-
eration of excavating earth and sand and is constituted
by the first boom 12, a second boom 18, an arm 3, a
bucket 25, the pair of boom cylinders 28, a positioning
cylinder 30, an arm cylinder 32, a bucket cylinder 33, and
the like, which will be described hereinafter.

[0028] Indicated at 12 is the first boom which is pro-
vided rotatably on the boom bracket portion 4C of the
revolving frame 4. The first boom 12, together with the
below-described second boom 18, constitutes a two-
piece boom. As shown in Figs. 2 to 5, the first boom 12
is largely constituted by left and right foot portions 13
constituted by solid cast bodies disposed with an interval
therebetween in the leftward and rightward directions and
a rectangular tubular portion 14 constituted by a plate-
worked hollow structure secured to distal end sides of
the left and right foot portions 13.

[0029] In this case, the left and right foot portions 13
located at the proximal end side of the first boom 12 are
respectively constituted by solid cast bodies formed of
cast iron. Namely, the foot portions 13 are respectively
formed by casting means such that they have a substan-
tially half length of the length dimension of the first boom
12, that their proximal end sides become thick in the left-
ward and rightward directions, and that they become
gradually thinner from the proximal end sides toward their
distal end sides. The foot portions 13 extend in the lon-
gitudinal direction while keeping a fixed interval therebe-
tween, and a pin through hole 13A, into which a below-
described first boom connecting pin 17 is inserted, is pro-
vided in a proximal end side of each of the foot portions
13 in such a manner as to extend in the leftward and
rightward directions. A below-described cylinder accom-
modating section 15 is arranged to be formed between
the left and right foot portions 13.
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[0030] Meanwhile, the rectangular tubular portion 14
which is located on the distal end side of the first boom
12 is formed as a plate-worked hollow structure by weld-
ing steel plates. Namely, the rectangular tubular portion
14isformed as arectangular tubular body having a cross-
sectional rectangular shape by left and right web plates
14A and 14B opposing each other with a fixed interval
therebetween in the leftward and rightward directions and
upper and lower flange plates 14C and 14D opposing
each other in the upward and downward directions with
the web plates 14A and 14B sandwiched therebetween.
[0031] The distal end sides of the left and right foot
portions 13 in a state of having entered the proximal end
side of the rectangular tubular portion 14 are firmly joined
by welding to the left and right web plates 14A and 14B
and the upper and lower flange plates 14C and 14D con-
stituting the rectangular tubular portion 14. In this case,
the upper flange plate 14C extends to a partin the vicinity
of the pin through hole 13A along the left and right foot
portions 13, and is welded over substantially entire re-
gions of the left and right foot portions 13.

[0032] The proximal end side of the rectangular tubular
portion 14, namely, a position surrounded by a longitu-
dinally intermediate portion of the upper flange plate 14C,
the proximal end side of the lower flange plate 14D, and
the left and right foot portions 13, is joined by a proximal
end side closing plate 14E. Accordingly, the proximal end
side of the rectangular tubular portion 14 is closed by this
proximal end side closing plate 14E. Meanwhile, a distal
end side closing plate 14F, which is bent substantially in
a U-shape, is joined by welding to the distal end side of
the rectangular tubular portion 14, namely, distal end por-
tions of the upper and lower flange plates 14C and 14D
for constituting the rectangular tubular portion 14. Ac-
cordingly, the distal end side of the rectangular tubular
portion 14 is closed by the distal end side closing plate
14F.

[0033] Indicated at 15 is the cylinder accommodating
section provided in the first boom 12. The cylinder ac-
commodating section 15 accommodates a part (proximal
end side) of the below-described positioning cylinder 30.
Here, the cylinder accommodating section 15 is formed
in that position of the first boom 12 which opposes the
positioning cylinder 30. Namely, the cylinder accommo-
dating section 15 is formed as a recessed groove portion
which is surrounded by the left and right foot portions 13,
the upper flange plate 14C of the rectangular tubular por-
tion 14 and the proximal end side closing plate 14E of
the rectangular tubular portion 14, and extends in the
longitudinal direction along the left and right foot portions
13 (see Fig. 5).

[0034] In this case, an innermost recessed portion
(outward surface) of the cylinder accommodating section
15 is closed by the upper flange plate 14C serving as a
plate member, and an inward surface thereof is open. In
consequence, the proximal end side (in the embodiment,
the cylinder tube side) of the positioning cylinder 30 which
is accommodated in the cylinder accommodating section
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15 can be protected from the ingress of earth and sand,
etc. It is possible to increase the strength of the cylinder
accommodating section 15.

[0035] Indicated at 16 are left and right brackets which
are provided at the distal end portion of the rectangular
tubular portion 14. The proximal end side of the below-
described second boom 18 is rotatably attached to the
left and right brackets 16. Here, the left and right brackets
16 are formed of thick flat plates in a substantially trian-
gular shape, and are joined by welding to the distal end
portions of the left and right web plates 14A and 14B and
the left and right side end portions of the distal end side
closing plate 14F for constituting the rectangular tubular
portion 14. A pin through hole 16A, into which a below-
described second boom connecting pin 22 is inserted, is
bored in the distal end side of each of the brackets 16.
[0036] Denoted at 17 is the first boom connecting pin
for connecting the boom bracket portion 4C of the revolv-
ing frame 4 and the proximal end side of the first boom
12. The first boom connecting pin 17 rotatably supports
the first boom 12 with respect to the boom bracket portion
4C of the revolving frame 4. The first boom connecting
pin 17 is inserted in the pin through holes 13A of the left
and right foot portions 13 for constituting the first boom
12 and in the boom bracket portion 4C. In consequence,
the distal end side of the first boom 12 is arranged to be
rotated vertically (tilted vertically) about the first boom
connecting pin 17 to the boom bracket portion 4C. The
proximal end side of the positioning cylinder 30 is also
arranged to be mounted on the first boom connecting pin
17 coaxially therewith.

[0037] Next, indicated at 18 is the second boom which
is rotatably attached to the distal end side of the first
boom 12. The second boom 18, together with the above-
described first boom 12, constitutes the two-piece boom.
Accordingly, as the positioning cylinder 30 is extended
or contracted, the second boom 18 is tilted vertically to
the first boom 12. Here, the second boom 18 is formed
as a hollow rectangular tubular body (plate-worked struc-
ture) having a cross-sectional rectangular shape over a
substantially entire region in its longitudinal direction by
leftand right web plates 18A (only the right side is shown)
opposing each other with a fixed interval therebetween
in the leftward and rightward directions and by upper and
lower flange plates 18C and 18D opposing each other in
the upward and downward directions with the web plates
18A sandwiched therebetween.

[0038] Leftandrightarm cylinder brackets 19, to which
the below-described arm cylinder 32 is mounted, are pro-
vided at the proximal end side of the upper flange plate
18B for constituting the second boom 18. Meanwhile, left
and right positioning cylinder brackets 20, to which the
positioning cylinder 30 is mounted, are provided at the
proximal end side of the lower flange plate 18C at a po-
sition slightly spaced apart from the below-described sec-
ond boom connecting pin 22. Further, left and right arm
brackets 21 are provided at the distal end side of the
second boom 18, and the proximal end side of the below-



9 EP 2 290 163 A1 10

described arm 23 is arranged to be rotatably mounted
on the arm brackets 21.

[0039] Denoted at 22 is the second boom connecting
pin for connecting the distal end side of the first boom 12
and the proximal end side of the second boom 18. The
second boom connecting pin 22 rotatably supports the
second boom 18 with respect to the first boom 12. The
second boom connecting pin 22 is inserted in the pin
through holes 16A of the brackets 16 provided on the
first boom 12 and in a boss portion (not shown) provided
in the proximal end side of the second boom 18. In con-
sequence, the distal end side of the second boom 18 is
arranged to be rotated vertically about the second boom
connecting pin 22 to the first boom 12.

[0040] Here, both end sides of the second boom con-
necting pin 22 are adapted to project from the brackets
16 of the first boom 12 in the leftward and rightward di-
rections. A rod side mounting eye 28B of each of the
below-described left and right boom cylinders 28 is ar-
ranged to be rotatably mounted at a projecting end por-
tion of the second boom connecting pin 22 projecting
from the bracket 16 (see Fig. 4).

[0041] Denoted at 23 is the arm which is rotatably
mounted to the distal end side of the second boom 18.
The arm 23 is formed as a rectangular tubular body
(plate-worked structure) having a cross-sectional rectan-
gular shape surrounded by left and right web plates and
upper and lower flange plates. An arm cylinder bracket
23A, to which the below-described arm cylinder 32 is
mounted, is provided at the proximal end side of the arm
23, and a bucket cylinder bracket 23B, to which the be-
low-described bucket cylinder 33 is mounted, is also pro-
vided thereon. A boss portion (not shown), into which a
below-described arm connecting pin 24 is inserted, is
provided at the proximal end side of the arm 23 in such
a manner as to be located on the opposite side to the
aforementioned bucket cylinder bracket 23B. A boss por-
tion (not shown), into which a below-described bucket
connecting pin 26 is inserted, is provided at the distal end
side of the arm 23.

[0042] Indicated at 24 is the arm connecting pin for
connecting the distal end side of the second boom 18
and the arm 23. The arm connecting pin 24 rotatably
supports the arm 23 with respect to the second boom 18.
The arm connecting pin 24 is inserted in the arm bracket
21 of the second boom 18 and a boss portion (not shown)
provided at the proximal end side of the arm 23. In con-
sequence, the distal end side of the arm 23 is arranged
to be rotated vertically (tilted vertically) about the arm
connecting pin 24 to the second boom 18.

[0043] Indicated at 25 is the bucket which is rotatably
mounted at the distal end side of the arm 23. The bucket
25is used for the operation of excavating earth and sand,
etc. As shown in Fig. 1, left and right brackets 25A is
provided at the proximal end side of the bucket 25, and
the brackets 25A are mounted at the distal end side of
the arm 23 by means of the bucket connecting pin 26.
Further, two pairs of bucket links 27 are each provided
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between the bracket 25A of the bucket 25 and the arm
23, and the distal end side of the below-described bucket
cylinder 33 is arranged to be connected to each of the
bucket links 27.

[0044] Denoted at 28 are the left and right boom cyl-
inders which are provided on the left and right sides with
the first boom 12 sandwiched therebetween. These left
and right boom cylinders 28 tilt the first boom 12 vertically
to the revolving frame 4. Here, a bottom side mounting
eye 28A is provided on the cylinder tube bottom side
(proximal end side) of the boom cylinder 28, and the bot-
tom side mounting eye 28A is rotatably mounted to the
cylinder bracket portion 4D of the revolving frame 4
through a connecting pin 29 in such a manner as to be
located forwardly of the first boom connecting pin 17.
[0045] Meanwhile, the rod side mounting eye 28B is
provided at the rod distal end side of the boom cylinder
28. The rod side mounting eye 28B is rotatably mounted
on the second boom connecting pin 22. Thus, the rod
side mounting eye 28B constituting the distal end side of
the boom cylinder 28 is mounted coaxially with the prox-
imal end side of the second boom 18 by making use of
the second boom connecting pin 22 connecting the first
boom 12 and the second boom 18.

[0046] Designated at 30 is the positioning cylinder for
tilting the second boom 18 vertically to the first boom 12.
This positioning cylinder 30 adjusts an angle between
the first boom 12 and the second boom 18 about the
second boom connecting pin 22, namely, a bending an-
gle of the second boom 18 with respect to the first boom
12.

[0047] Here, a bottom side mounting eye 30A is pro-
vided on the cylinder tube bottom side (proximal end side)
of the positioning cylinder 30. The bottom side mounting
eye 30A is rotatably mounted on the first boom connect-
ing pin 17 in such a manner as to be positioned between
the left and right foot portions 13 constituting the first
boom 12. Thus, the bottom side mounting eye 30A con-
stituting the proximal end side of the positioning cylinder
30 is mounted coaxially with the proximal end side of the
first boom 12 by making use of the first boom connecting
pin 17 connecting the revolving frame 4 and the firstboom
12.Inthis case, a connecting pin 31 disposed ata position
in the vicinity of the second boom connecting pin 22.
[0048] Meanwhile, arod side mounting eye 30B is pro-
vided on the rod side (distal end side) of the positioning
cylinder 30. The rod side mounting eye 30B is rotatably
mounted through the connecting pin 31 to the positioning
cylinder brackets 20 provided on the lower flange plate
18C of the second boom 18.

[0049] Accordingly, as the positioning cylinder 30 is
extended or contracted, the second boom 18 is arranged
to be tilted vertically about the second boom connecting
pin 22 to the first boom 12, making it possible to appro-
priately adjust the bending angle of the second boom 18
with respect to the first boom 12, as shown in Figs. 1 and
3.

[0050] In this case, since the cylinder accommodating
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section 15, which is surrounded by the left and right foot
portions 13, the upper flange plate 14C of the rectangular
tubular portion 14, and the proximal end side closing plate
14E of the rectangular tubular portion 14, is provided in
that position of the first boom 12 which opposes the po-
sitioning cylinder 30, a part of the positioning cylinder 30
can be accommodated in this cylinder accommodating
section 15. In consequence, even in the case when the
bottom side mounting eye 30A constituting the proximal
end side of the positioning cylinder 30 is mounted on the
first boom connecting pin 17 coaxially with the left and
right foot portions 13 of the first boom 12, the first boom
12 and the positioning cylinder 30 do not interfere with
each other. As a result, the construction provided is such
that the positioning cylinder 30 can be operated properly,
and in the case when excavating operation is performed
by use of the working mechanism 11, it is possible to
avoid the positioning cylinder 30 from colliding against
the earth and sand, etc.

[0051] Indicated at 32 is the arm cylinder which is pro-
vided between the second boom 18 and the arm 23. The
cylinder tube bottom side of the arm cylinder 32 is pin-
coupled to the arm cylinder bracket 19 of the second
boom 18, while the rod side of the arm cylinder 32 is pin-
coupled to the arm cylinder bracket 23A of the arm 23.
Accordingly, as the arm cylinder 32 is extended or con-
tracted, the arm 23 is arranged to rotate vertically at the
distal end side of the second boom 18.

[0052] Indicated at 33 is the bucket cylinder which is
provided between the arm 23 and the bucket link 27. The
cylinder tube bottom side of the bucket cylinder 33 is pin-
coupled to the bucket cylinder bracket 23B of the arm
23, while the rod side of the bucket cylinder 33 is pin-
coupled to an intermediate portion of the bucket link 27.
Accordingly, as the bucket cylinder 33 is extended or
contracted, the bucket 25 is arranged to rotate vertically
at the distal end side of the arm 23.

[0053] The hydraulic excavator 1 in accordance with
this embodiment has the working mechanism 11 de-
scribed above, and in the case when such as the oper-
ation of excavating earth and sand is performed by use
of this working mechanism 11, the hydraulic excavator 1
propels itself to a work site by the wheel type lower
traveling structure 2.

[0054] Here, during the traveling of the hydraulic ex-
cavator 1, as the positioning cylinder 30 is contracted,
as shown in Figs. 1 and 2, the second boom 18 is drawn
toward the first boom 12 side, thereby making it possible
to fold the whole working mechanism 11 compactly. In
consequence, it is possible to enhance the safety of the
hydraulic excavator 1 during traveling.

[0055] Further, in the case when excavating operation
is performed by use of the working mechanism 11 of the
hydraulic excavator 1, the positioning cylinder 30 is ex-
tended or contracted according to, for example, the depth
of a pit to be dug, thereby appropriately adjusting the
bending angle of the second boom 18 with respect to the
first boom 12. As the positioning cylinder 30 is thus ex-
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tended or contracted before the excavating operation,
for example, as shown in Fig. 3, the bending angle of the
second boom 18 with respect to the first boom 12 can be
set to be large. Accordingly, as the boom cylinders 28
are moved in this state, the first boom 12 and the second
boom 18 can be tilted vertically to the revolving frame 4
while maintaining a fixed bending angle.

[0056] As the first boom 12 and the second boom 18
which are thus integrated with a fixed bending angle are
tilted vertically by the boom cylinders 28, and the arm
cylinder 32 and the bucket cylinder 33 are extended or
contracted, it is possible to excavate a pit in the ground
by means of the bucket 25.

[0057] In this case, the bottom side mounting eye 30A
constituting the proximal end side of the positioning cyl-
inder 30 is mounted on the first boom connecting pin 17
for connecting the proximal end side of the first boom 12
to the revolving frame 4. As a result, it is unnecessary to
secure a bracket on the outward surface of the first boom
and mount the proximal end side of the positioning cyl-
inder to this bracket in the manner required in the con-
ventional art. For this reason, even when aload has acted
on the first boom 12 due to the excavating operation and
the firstboom 12 has undergone deformation, the bottom
side mounting eye 30A of the positioning cylinder 30 can
be kept reliably mounted on the first boom connecting
pin 17, so thatthe positioning cylinder 30 can be operated
stably over extended periods of time.

[0058] The construction provided is such that the cyl-
inder accommodating section 15, which is surrounded
by the left and right foot portions 13, the upper flange
plate 14C of the rectangular tubular portion 14, and the
proximal end side closing plate 14E of the rectangular
tubular portion 14, is arranged to be provided in that po-
sition of the first boom 12 which opposes the positioning
cylinder 30. In consequence, even in the case when the
bottom side mounting eye 30A constituting the proximal
end side of the positioning cylinder 30 is mounted on the
first boom connecting pin 17, a part (proximal end side)
of the positioning cylinder 30 can be accommodated in
the cylinder accommodating section 15 of the first boom
12.

[0059] Asaresult, thefirstboom 12 and the positioning
cylinder 30 do not interfere with each other, and the po-
sitioning cylinder 30 can be operated properly. As the
positioning cylinder 30 is accommodated in the cylinder
accommodating section 15 of the first boom 12, it is pos-
sible to avoid such as the earth and sand from colliding
againstthe positioning cylinder 30, thereby making it pos-
sible to protect the positioning cylinder 30. The cylinder
accommodating section 15, in particular, has its outward
surface (innermost recessed portion) closed by the upper
flange plate 14C, the proximal end side of the positioning
cylinder 30 which is accommodated in the cylinder ac-
commodating section 15 can be protected from the in-
gress of the earth and sand, and so forth.

[0060] The construction provided is such that the po-
sitioning cylinder brackets 20 for mounting the rod side
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mounting eye 30B of the positioning cylinder 30 are pro-
vided on the lower flange plate 18C of the second boom
18 in such a manner as to be located in the vicinity of the
second boom connecting pin 22. For this reason, the po-
sitioning cylinder 30 can be disposed in such a manner
as to be sandwiched between the inward surface of the
first boom 12 and the inward surface of the second boom
18. As a result, when performing the excavating opera-
tion, the positioning cylinder 30 can be prevented from
interfering with obstacles which are present in the sur-
roundings of the working mechanism 11, thereby making
it possible to secure a working range widely.

[0061] Further, the construction provided is such that
the rod side mounting eye 28B serving as the distal end
side of the boom cylinder 28 is arranged to be mounted
coaxially by making use of the well-known second boom
connecting pin 22 connecting the first boom 12 and the
second boom 18. For this reason, since a bracket for
mounting the distal end side of the arm cylinder 28 need
not be provided on the outward surface of the first boom
12, as compared with the case when the bracket for
mounting the boom cylinder is provided separately on
the outward surface of the first boom 12, the number of
parts can be reduced, thereby making it possible to lower
the manufacturing cost of the first boom 12 correspond-
ingly.

[0062] It should be noted that in the above-described
embodiment the case is illustrated in which the cylinder
accommodating section 15 of the first boom 12 is formed
by the space surrounded by the upper flange plate 14C
of the rectangular tubular portion 14, the left and right
foot portions 13, and the proximal end side closing plate
14E extending in a direction substantially perpendicular
to the longitudinal direction of the foot portion 13. How-
ever, the present invention is not limited to the same, and
may be constructed as in a modification shown in Fig. 6.
[0063] Namely,inFig. 6, indicated at 14E’ is a proximal
end side closing plate in accordance with the modifica-
tion. The proximal end side closing plate 14E’ is disposed
in such a manner as to extend along the longitudinal di-
rection of the positioning cylinder 30 in a state in which
the positioning cylinder 30 is minimally contracted. Then,
a space which is surrounded by the proximal end side
closing plate 14E’, the upper flange plate 14C of the rec-
tangular tubular portion 14, and the left and right foot
portions 13 is formed as a cylinder accommodating sec-
tion 15’. In this case, the proximal end side closing plate
14E’ serves as a plate member for closing the innermost
recessed portion of the cylinder accommodating section
15

[0064] In the above-described embodiment, the case
has been illustrated in which the first boom 12 is consti-
tuted by the left and right foot portions 13 formed of cast
bodies and the rectangular tubular portion 14 constituted
by a plate-worked structure joined to the foot portions 13
by welding, and the cylinder accommodating section 15
is formed between the left and right foot portions 13. How-
ever, the present invention is not limited to the same and
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may be configured such that the overall first boom includ-
ing the left and right foot portions is formed by a hollow
plate-worked structure, and that position of the first boom,
constituted by this plate-worked structure, which oppos-
es the positioning cylinder 30 is recessed to provide a
recessed cylinder accommodating section.

[0065] Meanwhile, in the embodiment, as for the posi-
tioning cylinder 30, the case has been illustrated in which
the bottom side mounting eye 30A is connected to the
first boom connecting pin 17 coaxially therewith. Howev-
er, the present invention is not limited to the same, and
the rod side mounting eye 30B of the positioning cylinder
30 may be arranged to be connected to the first boom
connecting pin 17 coaxially therewith. In this case, the
rod side mounting eye 30B constitutes the proximal end
side, and the bottom side mounting eye 30A constitutes
the distal end side.

[0066] Further, in the above-described embodiment, a
description has been given by citing as an example of
the construction machine the wheel type hydraulic exca-
vator 1 having the wheels 2B. However, the present in-
ventionis not limited to the same, and may also be applied
to, for example, a crawler type hydraulic excavator inso-
farasithas a boom of the two-piece boom type consisting
of the first boom and the second boom.

Claims

1. A construction machine comprising an automotive

vehicle body and a working mechanism which is lift-
ably provided on said vehicle body, said working
mechanism including a first boom whose proximal
end side is connected to said vehicle body through
a firstboom connecting pin, a second boom connect-
ed to a distal end side of said first boom through a
second boom connecting pin, a boom cylinder for
tilting said first boom vertically to said vehicle body,
and a positioning cylinder for tilting said second
boom vertically so as to adjust a bending angle of
said second boom with respect to said first boom,
characterized in that;
a proximal end side of said positioning cylinder is
arranged to be mounted coaxially with the proximal
end side of said first boom by use of said first boom
connecting pin, and a distal end side of said posi-
tioning cylinder is arranged to be mounted on said
second boom.

2. The construction machine according to claim 1,
wherein a cylinder accommodating section for ac-
commodating a part of said positioning cylinder is
arranged to be provided in said first boom at a posi-
tion opposing said positioning cylinder.

3. The construction machine according to claim 1,
wherein said first boom is constituted by left and right
foot portions disposed in such a manner as to be



15 EP 2 290 163 A1

spaced apart from each other in a leftward and right-
ward directions and a rectangular tubular portion se-
cured to distal end sides of said left and right foot
portions, a pin through hole into which said first boom
connecting pin is inserted being provided in each of
proximal end sides of said left and right foot portions,
a cylinder accommodating section for accommodat-
ing a part of said positioning cylinder being provided
between said left and right foot portions, the proximal
end side of said positioning cylinder being arranged
to be disposed in said cylinder accommodating sec-
tion.

The construction machine according to claim 2 or 3,
wherein an innermost recessed portion of said cyl-
inder accommodating section is arranged to be
closed by a plate member provided on said first
boom.

The construction machine according to claim 1,
wherein a cylinder bracket is provided on an inward
surface of said second boom at a position spaced
apart forwardly of a position of said second boom
connecting pin, and the distal end side of said posi-
tioning cylinder is arranged to be mounted to said
cylinder bracket.

The construction machine according to claim 1,
wherein a proximal end side of said boom cylinder
is mounted on said vehicle body in such a manner
as to be located forwardly of said first boom connect-
ing pin, and a distal end side of said boom cylinder
is arranged to be mounted coaxially with a proximal
end side of said second boom by use of said second
boom connecting pin.
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