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SPECIFICATION

DEEP FOUNDATION EXCAVATOR

TECHNICAL FIELD
[0001] The present disclosure relates to a deep foundation

excavator suitable for use in e.g., excavation work for a pit.

BACKGROUND ART

[0002] Deep foundation excavators are known working machines
suitable foruse ine.g., excavationwork forapit. One typical
working mechanism of a deep foundation excavator includes a
boom mounted on a vehicle body, an arm rotatably mounted on
a tip end of the boom, a clamshell bucket liftably provided
on the arm, and a bucket 1lifting and opening/closing device
controlling a lifting operation and an opening/closing
operation of the clamshell bucket. The bucket lifting and
opening/closing device is configured to include a movable
sheave moveably in a length direction of the arm, a fixed sheave
fixed to the arm, a lifting rope and an opening/closing rope
looped around the movable sheave and the fixed sheave, a 1ifting
cylinder raising and lowering the clamshell bucket, and an
opening/closing cylinder opening and closing the clamshell
bucket.

[0003] The 1lifting cylinder winds the lifting rope by changing
an interval between the movable sheave and the fixed sheave
to raise and lower the clamshell bucket. The opening/closing
cylinder winds the opening/closing rope by changing an interval
between the movable sheave and the fixed sheave to open and
close the clamshell bucket. The deep foundation excavator

lowers the clamshell bucket into the pit, with a tip end of
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the arm disposed over the pit, and then opens and closes the
clamshell bucket to excavate earth and sand (Patent Document

1).

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0004] Patent Document 1l: Japanese Patent Laid-Open No.
2021-161716 A

SUMMARY OF THE INVENTION

[0005] However, deep foundation excavators of conventional
technologies include main components of a bucket lifting and
opening/closing device disposed on a rear side of an arm in
order to enhance the stability of winding a lifting rope and
an opening/closing rope by changing an interval between a
movable sheave and a fixed sheave. Thus, such deep foundation
excavators of conventional technologies are prone to stress
concentration on the rear side of the arm, that is, on a portion
ranging from a mounting portion with a boom to a rear end of
the arm. Consequently, the deep foundation excavators of
conventional technologies unfortunately involve reduced
strength of the arm and shortened service 1life at an early stage.
[0006] An object of the present invention is to provide a deep
foundation excavator capable of enhancing the strength of a
base arm.

[0007] A deep foundation excavator of the present invention
includes a self-propelled vehicle body and a working mechanism
provided on the vehicle body, characterized in that the working
mechanism includes: a base armrotatably provided on the vehicle
body and linked to a clamshell bucket liftably disposed on one

end side of the base arm in a length direction thereof; an upper
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guide arm and a lower guide arm connected to the other end side
of the base arm via an upper guide arm connecting pin and a
lower guide arm connecting pin, with a constant interval in
the vertical direction and extending in the length direction
of the base arm; a first lifting sheave and a first
opening/closing sheave moveably provided along the upper guide
arm and the lower guide arm; a lifting cylinder mounted on the
base arm and moving the first 1lifting sheave and the first
opening/closing sheave; a second lifting sheave and a second
opening/closing sheave separated from the first 1ifting sheave
and the first opening/closing sheave and each rotatably
provided on the base arm around a sheave shaft; a 1lifting rope
looped around the first 1lifting sheave and the second lifting
sheave and raising and lowering the clamshell bucket; and an
opening/closing rope looped around the first opening/closing
sheave and the second opening/closing sheave and opening and
closing the clamshell bucket, characterized in that the base
arm is formed as a tubular body including a pair of side plates
opposite with an interval in a direction perpendicular to the
length direction, the sheave shaft of the second 1ifting sheave
and the second opening/closing sheave is disposed between the
upper guide arm connecting pin and the lower guide arm
connecting pin in the vertical direction of the base arm, the
base arm is provided with a reinforcing plate fixed to at least
one of the pair of side plates and extending in the length
direction of the base arm, and part of the reinforcing plate
is disposed between the upper guide arm connecting pin and the
lower guide arm connecting pin in the vertical direction of
the base arm.

[0008] According to the present invention, deformation of a

pair of side plates of a base arm by external forces, stress
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concentration and so on can be restricted to enhance the
strength of the base arm by allowing a reinforcing plate to

be fixed to at least one of the pair of side plates.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Fig. 1 is a left side view of a deep foundation excavator
according to one embodiment of the present invention.

Fig. 2 is a left side view of an arm, a bucket lifting
and opening/closing device and the like.

Fig. 3 is a plan view of the arm, the bucket lifting and
opening/closing device and the like.

Fig. 4 is a right side view of the arm, the bucket lifting
and opening/closing device and the like except a partial
sectional view.

Fig. 5 is an exploded view of the arm.

Fig. 6 is a cross—-sectional view of a cylinder retaining
portion of a base arm taken from line VI-VI of Fig. 5.

Fig. 7 is an enlarged left side view of the base arm, a
second lifting sheave and the like.

Fig. 8 is a cross-sectional view of the base arm, the
second 1lifting sheave, and the like taken from line VIII-VIII
of Fig. 7.

Fig. 9 is an enlarged right side view of the base arm,
a second opening/closing sheave, an opening/closing cylinder
and the like.

Fig. 10 is an enlarged plan view of the base arm, the
opening/closing cylinder, a lifting rope mounting bracket, an
opening/closing rope mounting bracket and the like.

Fig. 11 is a bottom view of the base arm, a boom mounting
bracket, the second 1ifting sheave, the second opening/closing

sheave and the like with, any rope omitted, taken from line
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XI-XI of Fig. 2.

Fig. 12 is a left side view of a base arm according to
a modification.

Fig. 13 is a cross—-sectional view of the base arm, a second
lifting sheave and the like taken from line XIII-XIII of Fig.

12.

MODE FOR CARRYING OUT THE INVENTION

[0010] A deep foundation excavator according to one embodiment
of the present invention will be described in detail with
reference to the attached drawings. 1In this embodiment, the
running direction of a deep foundation excavator is defined
as front-and-rear direction, and the direction perpendicular
to the running direction is defined as right-and-left
direction.

[0011] A deep foundation excavator 1 is manufactured based upon
a crawler-type hydraulic excavator, for example. The deep
foundation excavator 1 is configured by a self-propelled
crawler type lower traveling structure 2, an upper revolving
structure 3 rotatably mounted on the lower traveling structure
2, and a later-described working mechanism 5 provided on the
upper revolving structure 3. The lower traveling structure 2
and the upper revolving structure 3 constitute a vehicle body
of the deep foundation excavator 1.

[0012] A cab 4 is provided on a left front side of the upper
revolving structure 3. The cab 4 defines an operator’s room,
and an operator’s seat 4A for an on-board operator is provided
in the cab 4. An operating device (not shown) for performing
a traveling operation of the lower traveling structure 2 and
a revolving operation of the upper revolving structure 3 and

operating the working mechanism 5 is provided on the periphery
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of the operator’s seat 4A.

[0013] The working mechanism 5 is configured to include a boom
6 rotatably mounted on the upper revolving structure 3 in the
vertical direction, a later-described arm 10, a clamshell
bucket 9, and a bucket lifting and opening/closing device 16.
A boom cylinder 7 is provided between the upper revolving
structure 3 and the boom 6, and the boom 6 rotates with respect
to the upper revolving structure 3, depending on
expanding/contracting operations of the boom cylinder 7. An
arm cylinder 8 is provided between the boom 6 and an arm 10,
and the arm 10 rotates with respect to the boom 6 and the upper
revolving structure 3, depending on expanding/contracting
operations of the arm cylinder 8.

[0014] The clamshell bucket 9 is disposed on a front end side
of a later-described base arm 11 (one end in a length direction)
and liftably suspended using a later-described lifting rope
38. The clamshell bucket 9 has a bucket support portion 94,
a pair of buckets 9B, a connecting bracket 9C, and a pair of
opening/closing arms 9D. The pair of buckets 9B are openably
provided on a lower side of the bucket support portion 9A. The
pair of buckets 9B are rotatably connected to the connecting
bracket 9C. The pair of opening/closing arms 9D connect the
bucket support portion 9A and the pair of buckets 9B,
respectively. A plurality of upper sheaves 9E is provided at
the bucket support portion 9A, and a plurality of lower sheaves
9F opposite the upper sheaves 9E in the vertical direction is
provided on the connecting bracket 9C.

[0015] The other end 38B of a lifting rope 38 is mounted at
the bucket support portion 9A of the clamshell bucket 9. A
later-described opening/closing rope 40 is alternately looped

around the upper sheaves 9E and the lower sheaves 9F of the
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clamshell bucket 9, and the other end 40B of an opening/closing
rope 40 is mounted at the bucket support portion 9A of the
clamshell bucket 9.

[0016] The arm 10 is rotatably mounted on a tip end of the boom
6. As shown in Fig. 5, the arm 10 is separably configured by
a base arm 11 formed of a hollow tubular body and extending
in the front-rear direction, an upper guide arm 13 and a lower
guide arm 14 detachably provided on a rear side of the base
arm 11, and a sheave mounting member 15 moveably mounted on
the upper guide arm 13 and the lower guide arm 14.

[0017] The base arm 11 constitutes a base of the arm 10 and
is formed as an angular tubular body extending in the vertical
direction and having a rectangular-shaped cross section. The
base arm 11 is surrounded by a left side surface plate 11A and
a right side surface plate 11B, a front side upper surface plate
11C, a rear side upper surface plate 11D, and a lower surface
plate 11E. The left side surface plate 11A and the right side
surface plate 11B are a pair of side plates that are opposite
in a direction (the right-and-left direction) perpendicular
to a length direction of the arm 10 (the front-rear direction).
The front side upper surface plate 11C connects upper ends of
a front side of the left side surface plate 11A and the right
side surface plate 11B. The rear side upper surface plate 11D
connects upper ends of a rear side of the left side surface
plate 11A and the right side surface plate 11B. The lower
surface plate 11E connects lower ends of the left side surface
plate 11A and the right side surface plate 11B. The height
dimension in the wvertical direction of the left side surface
plate 11A and the right side surface plate 11B is set to be
smaller on the front side than on the rear side. Therefore,

a stepped portion in the vertical direction is formed at a
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boundary portion of the front side upper surface plate 11C and
the rear side upper surface plate 11D.

[0018] A front end of the base arm 11 (one end in a length
direction) is closed by a front surface plate 11F, and a rear
end 11G of the basearm 1l (the other end in the length direction)
is an open end. A boom mounting bracket 11H and a cylinder
mounting bracket 11J are provided on the lower surface plate
11E of the base arm 11.

[0019] As shown in Fig. 11, the boom mounting bracket 11H is
configured by two plates opposite with a constant interval in
the right-and-left direction. A left boommountingbracket 11H
is located so as to overlap the left side surface plate 11A
of the base arm 11 in the vertical direction, and a right boom
mounting bracket 11H is located so as to overlap the right side
surface plate 11B of the base arm 11 in the vertical direction.
The boom mounting bracket 11H is rotatably connected to the
tip end of the boom 6 via a boom connecting pin 11K (see Fig.
1). The cylinder mounting bracket 11J is pin-coupled to a tip
end of the arm cylinder 8 whose base end is mounted on the boom
6. Therefore, the base arm 11 rotates around the boom
connecting pin 11K in the front-rear direction or the vertical
direction, depending on expanding/contracting operations of
the arm cylinder 8.

[0020] Two pin through holes 11L, 11M are formed on a rear end
side of the left side surface plate 11A and the right side
surface plate 11B, respectively, so as to be separated
vertically and penetrated in the right-and-left direction (see
Fig. 5). A later-described upper guide arm connecting pin 13B
is inserted into the upper pin through hole 11L, and a
later-described lower guide arm connecting pin 14B is inserted

into the lower pin through hole 11M. Also, trunnion pin through
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holes 11N penetrating in the right-and-left direction are

formed on a front side from the pin through holes 11L, 11M of
the left side surface plate 11A and the right side surface plate
11B (see Fig. 10). Later-described cylinder support pins 17D
are inserted into the two trunnion pin through holes 11N.

[0021] Herein, the interval between the left side surface plate
11A and the right side surface plate 11B of the base arm 11
is set to be smaller on a front end side of the base arm 11
(one end side of the base arm in a length direction thereof)
than on the rear end 11G side of the base arm 11 (the other
end side of the base arm in the length direction) where the
lifting cylinder 17 is mounted wvia the cylinder support pin
17D. Specifically, as shown in Fig. 10, the left side surface
plate 11A has a left rear side surface plate 11A1 disposed on
the rear end 11G side of the base arm 11 and a left front side
surface plate 11A2 disposed frontward of the left rear side
surface plate 11A1. The right side surfaceplate 11B has a right
rear side surface plate 11B1 disposed on the rear end 11G side
of the base arm 11 and a right front side surface plate 11B2
disposed frontward of the right rear side surface plate 11B1.
An interval A2 between the left front side surface plate 11A2
and the right front side surface plate 11B2 is set to be smaller
than an interval Al between the left rear side surface plate
11A1 and the right rear side surface plate 11B1 (A2 < Al).

[0022] Abendingplate 11P is fixed to an internal corner portion
intersected by the lower surface plate 11E and the front surface
plate 11F of the base arm 11 (see Fig. 5). The bending plate
11P has a horizontal plate 11Q opposite with a constant interval
with the lower surface plate 11E and a vertical plate 11R bending
at a right angle from the horizontal plate 110 toward the lower

surface plate 11E. As a result, a cylinder retaining portion
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11S surrounded by the left side surface plate 11A, the right
side surface plate 11B, the front side upper surface plate 11C,
the front surface plate 11F, and the horizontal plate 11Q of
the bending plate 11P is formed at the internal corner portion
intersected by the front side upper surface plate 11C and the
front surface plate 11F of the base arm 11. The cylinder
retaining portion 11S retains an end portion on a bottom side
of the lifting cylinder 17 mounted within the base arm 11.
[0023] A reinforcing plate 12 extends in a length direction
of the base arm 11 such that it is provided within the base
arm 11 and connects the left side surface plate 11A and the
right side surface plate 11B. As shown in Figs. 5 and 7, the
reinforcing plate 12 is composed of a member different from
the front side upper surface plate 11C and the rear side upper
surface plate 11D of the base arm 11 and formed of one plate
having a flat plate portion 12A and an inclined plate portion
12B. The flat plate portion 12A is disposed between the upper
guide arm connecting pin 13B and the lower guide arm connecting
pin 14B to extend in the length direction of the base arm 11,
with a constant interval between the rear side upper surface
plate 11D and the lower surface plate 11E. The inclined plate
portion 12B bends rearward and upward from the flat plate
portion 12A to extend upward of the upper guide arm connecting
pin 13B.

[0024] A front end 12C of the reinforcing plate 12 (the flat
plate portion 12A) is joined to a rear end of the front side
upper surface plate 11C, and a rear end 12D of the reinforcing
plate 12 (the inclined plate portion 12B) is joined to a rear
end side of the rear side upper surface plate 11D. A bending
portion 12E as a boundary portion between the flat plate portion

12A and the inclined plate portion 12B is disposed between a

10
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mounting portion with the boom 6 (the boom connecting pin 11K),
and the upper guide arm connecting pin 13B and the lower guide
arm connecting pin 14B in the length direction of the base arm
11. Specifically, the bending portion 12E is located to be
adjacent forward of a later-described cylinder support pin 17D.
[0025] Thus, the reinforcing plate 12 connects the left side
surface plate 11A and the right side surface plate 11B of the
base arm 11. This configuration can restrict deformation of
the left side surface plate 11A where a later-described second
lifting sheave 22 and the like are mounted and the right side
surface plate 11B where a later-described second
opening/closing sheave 30 and the like are mounted by external
forces. Also, the bending portion 12E of the reinforcing plate
12 is located to be adjacent forward of the cylinder support
pin 17D, the inclined plate portion 12B of the reinforcing plate
12 extends from the flat plate portion 12A upward of the upper
guide arm connecting pin 13B, and the rear end 12D of the
reinforcing plate 12 is joined to the rear end side of the rear
side upper surface plate 11D. As a result, a box structural
portion 11T defined by the left side surface plate 11A, the
right side surface plate 11B, the rear side upper surface plate
11D, the lower surface plate 11E, and the inclined plate portion
12B of the reinforcing plate 12 is formed on the rear end 11G
side of the base arm 11 provided with the upper guide arm
connecting pin 13B, the lower guide arm connecting pin 14B,
and the cylinder support pin 17D (see Fig. 7).

[0026] The upper guide arm 13 and the lower guide arm 14 are
detachably mounted on the rear side of the base arm 11 as a
pair in the vertical direction. The upper guide arm 13 and the
lower guide arm 14 are each formed as an angular tubular body

having a rectangular-shaped cross section, and extend in the
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length direction of the base arm 11 (the front-rear direction).
As shown in Fig. 5, a cylinder portion 13A extending in the
right-and-left direction is fixed to a front end of the upper
guide arm 13, and a cylinder portion 14A extending in the
right-and-left direction is fixed to a front end of the lower
guide arml1l4. The upper guide armconnectingpin 13B is inserted
on an inner peripheral side of the cylinder portion 13A of the
upper guide arm 13, and both ends of the upper guide arm
connecting pin 13B are inserted into the pin through holes 11L
of the base arm 11. The lower guide arm connecting pin 14B is
inserted on an inner peripheral side of the cylinder portion
14A of the lower guide arm 14, and both ends of the lower guide
arm connecting pin 14B are inserted into the pin through holes
11M of the base arm 11. Meanwhile, rear ends of the upper guide
arm 13 and the lower guide arm 14 are connected via a connecting
member 14C. As a result, the upper guide arm 13 and the lower
guide arm 14 extend rearward from the rear end 11G of the base
arm 11, with a constant interval in the vertical direction.
[0027] The sheave mounting member 15 is moveably mounted on
the upper guide arm 13 and the lower guide arm 14. The sheave
mounting member 15 moves in the front-rear direction along the
upper guide arm 13 and the lower guide arm 14, with a
later-described first lifting sheave 18 and a first
opening/closing sheave 20 mounted on the sheave mounting member
15. The sheave mounting member 15 is formed as a tubular body
having a rectangular-shaped cross section equivalent to the
base arm 11 to surround the upper guide arm 13 and the lower
guide arm 14 from outside. The sheave mounting member 15 is
formed as a short tubular body (frame body) surrounded by a
left side plate 15A, a right side plate 15B, an upper plate

15C and a lower plate 15D.

12
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[0028] Pin through holes 15E penetrating in the right-and-left
direction are formed at front side portions of the left side
plate 15A and the right side plate 15B, respectively,
constituting the sheave mounting member 15 (see Fig. 5).
Later-described rod mounting pins 17F are inserted into the
two pin through holes 15E. A later-described first lifting
sheave shaft 19 is mounted at a central portion of the left
side plate 15A constituting the sheave mounting member 15. A
later-described first opening/closing sheave shaft 21 is
mounted at a central portion of the right side plate 15B
constituting the sheave mounting member 15.

[0029] Slide plates 15F are each provided between inner
peripheral surfaces of the left side plate 15A, the right side
plate 15B and the upper plate 15C of the sheave mounting member
15, and the upper guide arm 13, and each of the Slide plates
15F slidably abuts on the upper guide arm 13. Slide plates 15G
are each provided between the inner peripheral surfaces of the
left side plate 15A, the right side plate 15B, and the lower
plate 15D of the sheave mounting member 15 and the lower guide
arm 14, and each of the Slide plates 15G slidably abuts on the
lower guide arm 14. The Slide plates 15F, 15G are fixed to the
sheave mounting member 15, using bolts and the 1like to smoothly
move (slide) the sheave mounting member 15 with respect to the
upper guide arm 13 and the lower guide arm 14.

[0030] The bucket lifting and opening/closing device 16 is
provided on the arm 10. The bucket 1ifting and opening/closing
device 16 controls a number of operations including lifting
operations and opening/closing operations of the clamshell
bucket 9. The bucket 1lifting and opening/closing device 16 is
configured to include a later-described lifting cylinder 17,

a first lifting sheave 18, the first opening/closing sheave
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20, a second 1ifting sheave 22, a second opening/closing sheave
30, an opening/closing cylinder 31, an intermediate guide
sheave 37, the lifting rope 38, the opening/closing rope 40,
a slack adjusting sheave 47, and a slack adjusting cylinder
48.

[0031] A lifting cylinder 17 is provided within the base arm
11, and extends in the length direction of the base arm 11 (in
the front-and-rear direction). The lifting cylinder 17 raises
and lowers the clamshell bucket 9 by expanding or contracting,
depending on operations of the operating device provided in
the cab 4. The lifting cylinder 17 has a tube 17A, a piston
(not shown) inserted into the tube 17A, and a rod 17B whose
base end is mounted on the piston and whose tip end projects
from the tube 17A.

[0032] A mounting flange 17C is fixed to the tube 17A of the
lifting cylinder 17, and two pin holes (not shown) are
concentrically formed through the mounting flange 17C by
interposing the tube 17A. Two cylinder support pins 17D
inserted into the trunnion pin through holes 11N of the base
arm 11 (the left side surface plate 11A and the right side
surface plate 11B) are fitted to the two pin holes. As a result,
the tube 17A of the lifting cylinder 17 is connected via the
cylinder support pins 17D relative to the base arm 11.
[0033] Meanwhile, a mounting eye 17E is provided at a tip end
of the rod 17B of the lifting cylinder 17. A rod mounting pin
17F is inserted into the mounting eye 17E and the pin through
hole 15E of the sheave mounting member 15. As a result, the
rod 17B of the lifting cylinder 17 is connected to the sheave
mounting member 15 via the rod mounting pin 17F. Thus, the tube
17A of the lifting cylinder 17 is mounted on the base arm 11

via the cylinder support pins 17D, and the rod 17B is mounted
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on the sheave mounting member 15 via the rod mounting pin 17F.
Therefore, the sheave mounting member 15 moves in the front-rear
direction along the upper guide arm 13 and the lower guide arm
14 by expanding and contracting the lifting cylinder 17.
[0034] As shown in Figs. 5 and 6, a rectangular frame body 17G
is fixed to an end portion on a bottom side of the lifting
cylinder 17 (tube 17A7A), and the end portion on the bottom side
of the tube 17A is disposed within the cylinder retaining
portion 11S of the base arm 11 together with the frame body
17G. The frame body 17G is configured by two U-shaped frame
members interposing the tube 17A radially, having a cross
section that is slightly smaller than the cylinder retaining
portion 11S of the base arm 11. A plurality of plate-shaped
spacers 17H is mounted on an outer side surface of the frame
body 17G. The plurality of spacers 17H is disposed between the
left side surface plate 11A, the right side surface plate 11B,
the front side upper surface plate 11C, the bending plate 11P
(horizontal plate 11Q) constituting the cylinder retaining
portion 11S of the base arm 11, and the frame body 17G. Thus,
the end portion on the bottom side of the lifting cylinder 17
is accommodated within the cylinder retaining portion 11S of
the base arm 11 via the frame body 17G and the spacers 17H.
This configuration can restrain rocking of the lifting cylinder
17 around the cylinder support pin 17D to enhance the buckling
strength of the lifting cylinder 17.

[0035] The first 1ifting sheave 18 is mounted on an outer side
surface of the left side plate 15A constituting the sheave
mounting member 15 via a first lifting sheave shaft 19. The
first 1lifting sheave shaft 19 is fixed to the central portion
of the left side plate 15A constituting the sheave mounting

member 15. A plurality of (e.g., five) first lifting sheaves
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18 is provided to be arranged in the axial direction of the
first 1ifting sheave shaft 19, and is rotatably supported around
the first lifting sheave shaft 19 relative to the sheave
mounting member 15.

[0036] The first opening/closing sheave 20 is mounted on an
outer side surface of the right side plate 15B constituting
the sheave mounting member 15 via a first opening/closing sheave
shaft 21. The first opening/closing sheave shaft 21 is fixed
to the central portion of the right side plate 15B constituting
the sheave mounting member 15. A plurality of (e.g., five)
first opening/closing sheaves 20 is provided on the first
opening/closing sheave shaft 21 to be arranged in the axial
direction, and is rotatably supported around the first
opening/closing sheave shaft 21 relative to the sheave mounting
member 15.

[0037] The second 1lifting sheave 22 is separated from the first
lifting sheave 18 and provided on the base arm 11. The second
lifting sheave 22 is mounted on an outer side surface of the
left side surface plate 11A (the left front side surface plate
11A2) constituting the base arm 11 via a second lifting sheave
bracket 23. As shown in Figs. 7 and 8, the second 1lifting sheave
bracket 23 is configured to include a base plate 23A, aplurality
of first rib plates 23B, and a sheave cover 23C. The base plate
23A extends in the front-rear direction, with a constant
interval with the left side surface plates 11A of the base arm
11. The plurality of (e.g., two) first rib plates 23B is
disposed in the vertical direction so as to cross over the second
lifting sheave shaft 24 and keep a constant interval with each
other to connect the left side surface plate 11A of the base
arm 11 and the base plate 23A. The upper first rib plate 23B

of the two first ribplates 23B is welded to the left side surface
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plate 11A in a direction perpendicular to the length direction
of the base arm 11 (in the right-and-left direction) at a
position so as to overlap the flat plate portion 12A of the
reinforcing plate 12. The sheave cover 23C is formed as a frame
covering a plurality of second 1lifting sheaves 22 from outside,
and mounted on the base plate 23A.

[0038] The second lifting sheave shaft 24 is fixed to the base
plate 23A of the second lifting sheave bracket 23, and disposed
between the upper guide arm connecting pin 13B and the lower
guide arm connecting pin 14B in the vertical direction of the
base arm 11. The second lifting sheave shaft 24 supports the
second 1lifting sheave 22 such that it is perpendicular to the
length direction of the base arm 11 and projects away from the
base arm 11 (leftward). The plurality of (e.g., four) second
lifting sheaves 22 is provided to be arranged in the axial
direction of the second lifting sheave shaft 24, and is
rotatably supported around the second lifting sheave shaft 24
relative to the base arm 11. Therefore, the sheave mounting
member 15 moves, depending on expanding/contracting operations
of the lifting cylinder 17, to allow the first lifting sheave
18 mounted on the sheave mounting member 15 to approach or
separate from the second lifting sheave 22. The lifting rope
38 is looped around the first lifting sheave 18 and the second
lifting sheave 22.

[0039] An opening/closing sheave moving mechanism 25 is located
at an intermediate portion of the base arm 11 in the front-rear
direction and provided on the right side surface plate 11B (the
right front side surface plate 11B2). The opening/closing
sheave moving mechanism 25 moveably supports the second
opening/closing sheave 30 in the front-rear direction. AS

shown in Figs. 3, 4 and 11, the opening/closing sheave moving
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mechanism 25 is configured to include a guide rail 26, a slide
member 27, a second opening/closing sheave bracket 28, and a
second opening/closing sheave shaft 29.

[0040] The guide rail 26 is formed by a rectangular flat plate
extending in the length direction of the base arm1l, and mounted
on the right side surface plate 11B of the base arm 11 via a
plurality of (e.g., two) second rib plates 26A. The second rib
plates 26A are disposed in the vertical direction so as to cross
over the second opening/closing sheave shaft 29 and keep a
constant interval with each other to connect the right side
surface plate 11B of the base arm 11 and the guide rail 26.
As shown in Fig. 8, the upper second rib plate 26A of the two
second rib plates 26A is welded to the right side surface plate
11B in a direction perpendicular to the length direction of
the base arm 11 (in the right-and-left direction) at a position
so as to overlap the flat plate portion 12A of the reinforcing
plate 12. Also, a reinforcing front end plate 26B is welded
between a front end of the guide rail 26 and the second rib
plate 26A, and the right side surface plate 11B. A reinforcing
rear end plate 26C is welded between a rear end of the guide
rail 26 and the second rib plate 26A, and the right side surface
plate 11B.

[0041] The front and rear slide members 27 are each slidably
engaged with the guide rail 26 in the length direction. The
second opening/closing sheave bracket 28 is mounted on the front
and rear slide members 27 using bolts and the like, and movable
in the length direction of the base arm 11 along the guide rail
26. A later-described rod 31B of the opening/closing cylinder
31 is mounted on the rear slide member 27. The second
opening/closing sheave shaft 29 is fixed to the second

opening/closing sheave bracket 28, and disposed between the
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upper guide arm connecting pin 13B and the lower guide arm
connecting pin 14B in the vertical direction of the base arm
11. The second opening/closing sheave shaft 29 supports the
second opening/closing sheave 30 such that it is perpendicular
to the length direction of the base arm 11 and projects away
from the base arm 11 (rightward).

[0042] The second opening/closing sheave 30 is rotatably
mounted on the second opening/closing sheave shaft 29 of the
opening/closing sheave moving mechanism 25. That is, the
second opening/closing sheave 30 is moveably provided on an
outer side surface of the right side surface plate 11B
constituting the base arm 11 in the front-rear direction via
the opening/closing sheave moving mechanism 25. A plurality
of (e.g., four) second opening/closing sheaves 30 is provided
to be arranged in the axial direction of the second
opening/closing sheave shaft 29 provided on the
opening/closing sheave moving mechanism 25, and rotatably
supported around the second opening/closing sheave shaft 29
relative to the base arm 11.

[0043] The opening/closing cylinder 31 is provided between the
base arm 11 and the second opening/closing sheave 30. The
opening/closing cylinder 31 extends in the length direction
of the base arm 11 to allow the second opening/closing sheave
30 to approach or separate from the first opening/closing sheave
20. The opening/closing cylinder 31 has a tube 31A, a piston
(not shown) inserted into the tube 31A, and a rod 31B whose
base end is mounted on the piston and whose tip end projects
from the tube 31A. One end side (a bottom side) of the
opening/closing cylinder 31 is mounted on a rear end side of
the right side surface plate 11B constituting the base arm 11

via an opening/closing cylinder bracket 31C. A tip end of the
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rod 31B is connected to the slide member 27 of the
opening/closing sheave moving mechanism 25, and mounted on the
second opening/closing sheave 30 via the opening/closing
sheave moving mechanism 25. The second opening/closing sheave
30 moves in the front-rear direction, depending on
expanding/contracting operations of the opening/closing
cylinder 31, to approach or separate from the first
opening/closing sheave 20.

[0044] As shown in Fig. 9, the opening/closing cylinder bracket
31C is configured by two plates that are opposite in the vertical
direction, and disposed between the upper guide arm connecting
pin 13B and the lower guide arm connecting pin 14B, and the
cylinder support pin 17D in the length direction of the base
arm 11. Herein, one end 31D side (rear side) of the
opening/closing cylinder bracket 31C in the length direction
extends between the upper guide arm connecting pin 13B and the
lower guide arm connecting pin 14B, with a constant interval
in the vertical direction. Meanwhile, the other end 31E side
(front side) of the opening/closing cylinder bracket 31C in
the length direction is formed so as to gradually expand the
interval in the vertical direction toward the cylinder support
pin 17D. As a result, the other end 31E of the opening/closing
cylinder bracket 31C is disposed to be adjacent to the cylinder
support pin 17D vertically to reinforce the periphery of a
mounting portion of the cylinder support pin 17D of the base
arm 11 (trunnion pin through hole 11N).

[0045] A guide sheave support shaft 32 is provided on the front
end side of the base arm11l. One end of the guide sheave support
shaft 32 is fixed to a front end side of the left side surface
plate 11A where the front surface plate 11F is fixed, and the

other end of the guide sheave support shaft 32 projects leftward
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from the left side surface plate 11A. The guide sheave support
shaft 32 rotatably supports a lifting guide sheave 33 and an
opening/closing guide sheave 34.

[0046] The 1ifting guide sheave 33 and the opening/closing guide
sheave 34 are provided on the left side surface plate 11A of
the base arm 11 via the guide sheave support shaft 32. The
lifting guide sheave 33 guides the 1ifting rope 38 looped around
the first lifting sheave 18 and the second lifting sheave 22
to the clamshell bucket 9. The opening/closing guide sheave
34 guides the opening/closing rope 40 looped around the first
opening/closing sheave 20, the second opening/closing sheave
30, and a later-described intermediate guide sheave 37 and the
slack adjusting sheave 47 to the clamshell bucket 9. Asaresult,
as shown in Fig. 1, for example, the clamshell bucket 9 can
be raised and lowered in the vertical direction, using the
lifting rope 38 looped around the lifting guide sheave 33
disposed on a front end of the arm 10, with the arm 10 held
horizontal to the ground.

[0047] The 1ifting guide sheave 33 and the opening/closing guide
sheave 34 are disposed on the front end side of the left side
surface plate 11A of the base arm 11 for an on-board operator
seated in the operator’s seat 4A to be given good visibility.
As a result, the operator can visually confirm the state of
the lifting rope 38 and the opening/closing rope 40 mounted
on the clamshell bucket 9, and operate the bucket lifting and
opening/closing device 16.

[0048] An intermediate guide sheave support shaft 35 is provided
on a rear side of the front side upper surface plate 11C
constituting the base arm 11. A frame member 36 bent in a
U-shaped cross section is fixed to the front side upper surface

plate 11C of the base arm 11. The intermediate guide sheave
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shaft 35 has one end (lower end) mounted on the front side upper
surface plate 11C and the other end (upper end) mounted on the
frame member 36 to be slightly inclined rearward from the front
side upper surface plate 11C and extend upward.

[0049] An intermediate guide sheave 37 is rotatably provided
on the front side upper surface plate 11C of the base arm 11
via the intermediate guide sheave shaft 35. The intermediate
guide sheave 37 is arranged between the opening/closing guide
sheave 34 provided on the left side surface plate 11A of the
base arm 11 and the slack adjusting sheave 47 provided on the
right side surface plate 11B of the base arm 11. The
intermediate guide sheave 37 guides the opening/closing rope
40 to the opening/closing guide sheave 34 by allowing the
opening/closing rope 40 extending from the slack adjusting
sheave 47 to be looped around.

[0050] The lifting rope 38 is provided between the arm 10 and
the clamshell bucket 9 to liftably support the clamshell bucket
9. The lifting rope 38 is composed of a wire rope, and one end
38A of the 1lifting rope 38 is mounted on a lifting rope mounting
bracket 39 provided on the left side surface plate 11A of the
base arm 11. The other end 38B of the 1lifting rope 38 is mounted
at the bucket support portion 9A of the clamshell bucket 9 to
support the clamshell bucket 9 (see Fig. 1). An intermediate
portion of the lifting rope 38 is alternately looped around
apluralityof first lifting sheaves 18 and a plurality of second
lifting sheaves 22.

[0051] As shown in Figs. 7 and 10, the lifting rope mounting
bracket 39 is provided on the left side surface plate 11A of
the base arm 11 so as to be adjacent to a rear side of the second
lifting sheave bracket 23 to extend in the front-rear direction.

The 1lifting rope mounting bracket 39 has two plates 39A that
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are opposite in the vertical directionwith a constant interval,
and an extension portion 39B extending leftward from the left
side surface plate 11A is provided on a front side of the plate
39A. A joint 39D swingable around a pin 39C in the vertical
direction is mounted on the extension portion 39B. The joint
39D constitutes part of the lifting rope mounting bracket 39,
to which one end 38A of the lifting rope 38 is connected.
[0052] Herein, the lifting rope mounting bracket 39 is welded
to the base plate 23A of the second lifting sheave bracket 23
at a front side portion thereof and to the left side surface
plate 11A of the base arm 11 at a rear side portion thereof.
Thus, the lifting rope mounting bracket 39 is integrally fixed
to the second lifting sheave bracket 23. This configuration
allows loads acting on the 1lifting rope 38 to be efficiently
transmitted from the lifting rope mounting bracket 39, through
the second lifting sheave bracket 23, and to the base arm 11.
[0053] The opening/closing rope 40 is provided between the arm
10 and the clamshell bucket 9 to open and close the pair of
buckets 9B of the clamshell bucket 9. The opening/closing rope
40 is composed of a wire rope, and one end 40A of the
opening/closing rope 40 is mounted on an opening/closing rope
mounting bracket 41 provided on the right side surface plate
11B of the basearm1ll. The other end 40B of the opening/closing
rope 40 is mounted at the bucket support portion 9A of the
clamshell bucket 9 (see Fig. 1). An intermediate portion of
the opening/closing rope 40 is alternately looped around the
plurality of first opening/closing sheaves 20 and the plurality
of second opening/closing sheaves 30. Also, the other end 40B
side of the opening/closing rope 40 is alternately looped around
the plurality of upper sheaves 9E and the plurality of lower

sheaves 9F constituting the clamshell bucket 9.
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[0054] As shown in Figs. 9 and 10, the opening/closing rope
mounting bracket 41 is provided on the right side surface plate
11B of the base arm 11 so as to be adjacent to a rear side of
the opening/closing sheave moving mechanism 25 to extend in
the front-rear direction. The opening/closing rope mounting
bracket 41 is composed of an upper plate 41A and a lower plate
41B that are opposite in the vertical direction with a constant
interval, and a front side portion of the opening/closing rope
mounting bracket 41 is welded to the rear end plate 26C of the
guide rail 26 constituting the opening/closing sheave moving
mechanism 25. An extension portion 41C extending rightward
from the right side surface plate 11B is provided on a front
side of the opening/closing rope mounting bracket 41, and a
joint 41E swingable around a pin 41D in the vertical direction
is mounted on the extension portion 41C. The joint 41FE
constitutes part of the opening/closing rope mounting bracket
41, to which the one end 40A of the opening/closing rope 40
is connected. The opening/closing cylinder 31 is disposed
between the upper plate 41A and the lower plate 41B of the
opening/closing rope mounting bracket 41 to protect the
opening/closing cylinder 31.

[0055] The clamshell bucket 9 gets lower as the lifting cylinder
17 contracts and the first lifting sheave 18 approaches the
second lifting sheave 22, and gets higher as the lifting
cylinder 17 expands and the first lifting sheave 18 separates
from the second lifting sheave 22. Meanwhile, the clamshell
bucket 9 is opened as the opening/closing cylinder 31 contracts
and the second opening/closing sheave 30 approaches the first
opening/closing sheave 20, and is closed as the opening/closing
cylinder 31 expands and the second opening/closing sheave 30

separates from the first opening/closing sheave 20.
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[0056] A slack adjusting sheave moving mechanism 42 is located
on the front end side of the base arm 11 and provided on the
right side surface plate 11B. The slack adjusting sheave
moving mechanism 42 moveably supports the slack adjusting
sheave 47 in the front-rear direction. As shown in Figs. 3 and
4, the slack adjusting sheave moving mechanism 42 is configured
to include a guide rail 43, a slide member 44, a slack adjusting
sheave bracket 45, and a slack adjusting sheave shaft 46.
[0057] The guide rail 43 is fixed to the right side surface
plate 11B of the base arm 11. The slide member 44 is slidably
engaged with the guide rail 43 in the length direction. The
slack adjusting sheave bracket 45 is mounted on the slide member
44, using bolts and the 1like. A later-described rod 48B of the
slack adjusting cylinder 48 is mounted on the slack adjusting
sheave bracket 45. In addition, the slack adjusting sheave
shaft 46 is fixed to the slack adjusting sheave bracket 45.
[0058] The slack adjusting sheave 47 is rotatably mounted on
the slack adjusting sheave shaft 46 of the slack adjusting
sheave moving mechanism 42. That 1is, the slack adjusting
sheave 47 is moveably provided on the right side surface plate
11B of the base arm 11 in the front-rear direction via the slack
adjusting sheave moving mechanism 42. The slack adjusting
sheave 47 is configured by one sheave and rotatably supported
around the slack adjusting sheave shaft 46 relative to the base
arm 11.

[0059] The opening/closing rope 40 looped around the plurality
of first opening/closing sheaves 20 and the plurality of second
opening/closing sheaves 30 is consecutively looped around the
slack adjusting sheave 47, the intermediate guide sheave 37,
and the opening/closing guide sheave 34. After the other end

40B side of the opening/closing rope 40 looped around the
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opening/closing guide sheave 34 1is looped around the upper
sheave 9E and the lower sheave 9F of the clamshell bucket 9,
the other end 40B of the opening/closing rope 40 is mounted
on the bucket support portion 9A.

[0060] The slack adjusting cylinder 48 is located forward of
the opening/closing sheave moving mechanism 25 and provided
on the right side surface plate 11B of the base arm 11. The
slack adjusting cylinder 48 extends in the front-rear direction
to allow the slack adjusting sheave 47 to approach or separate
from the second opening/closing sheave 30. The slack adjusting
cylinder 48 has a tube 48A, a piston (not shown) inserted into
the tube 48A, and a rod 48B whose base end is mounted on the
piston and whose tip end projects from the tube 48A.

[0061] One end side (a bottom side) of the slack adjusting
cylinder 48 is mounted on the right side surface plate 11B of
the base arm 11 via a slack adjusting cylinder bracket 48C.
The slack adjusting cylinder bracket 48C is welded to the front
end plate 26B of the guide rail 26 constituting the
opening/closing sheave moving mechanism 25 and integrally
fixed to the guide rail 26. This configuration allows loads
acting on the slack adjusting sheave 47 to be efficiently
transmitted to the base arm 11 via the slack adjusting cylinder
48, the slack adjusting cylinder bracket 48C, the guide rail
26, the reinforcing plate 12 and the like. A tip end of the
rod 48B is mounted on the slack adjusting sheave bracket 45
of the slack adjusting sheave moving mechanism 42.

[0062] Therefore, the slack adjusting sheave 47 mounted on the
slack adjusting sheave moving mechanism 42 moves in the
front-rear direction, depending on expanding/contracting
operations of the slack adjusting cylinder 48, to approach or

separate from the second opening/closing sheave 30. 1In a case
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where the clamshell bucket 9 touches the ground to loosen the
opening/closing rope 40 for pit excavation using the deep
foundation excavator 1, for example, the slack adjusting
cylinder 48 is expanded. This configuration allows the slack
adjusting sheave 47 to separate from the second opening/closing
sheave 30 to remove slack of the opening/closing rope 40.
[0063] The deep foundation excavator 1 according to this
embodiment is configured as described above, and the operation
of excavating a pit using the deep foundation excavator 1 will
be explained.

[0064] An on-board operator in the cab 4, as shown in Fig. 1,
operates the boom cylinder 7 to lift the tip end of the boom
6 upward, and operates the arm cylinder 8 to hold the arm 10
horizontal to the ground. Next, after the clamshell bucket 9
is disposed over the ground where a pit is to be excavated,
the lifting cylinder 17 is contracted. As a result, the sheave
mounting member 15 moves frontward along the upper guide arm
13 and the lower guide arm 14 and the first lifting sheave 18
approaches the second lifting sheave 22, and the first
opening/closing sheave 20 approaches the second
opening/closing sheave 30. Consequently, the 1lifting rope 38
and the opening/closing rope 40 are fed from the arm 10 to lower
the clamshell bucket 9.

[0065] The operator contracts the opening/closing cylinder 31
as the clamshell bucket 9 approaches the ground. As a result,
the second opening/closing sheave 30 mounted on the
opening/closing sheave moving mechanism 25 approaches the
first opening/closing sheave 20 to feed the opening/closing
rope 40 from the arm 10 and fully open the pair of buckets 9B
of the clamshell bucket 9. With the clamshell bucket 9 fully

open, the operator contracts the lifting cylinder 17 to allow
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the pair of buckets 9B of the clamshell bucket 9 to go
underground by self-weight.

[0066] Next, the operator expands the slack adjusting cylinder
48 before closing the clamshell bucket 9 to allow the slack
adjusting sheave 47 mounted on the slack adjusting sheave moving
mechanism 42 to separate from the second opening/closing sheave
30. Consequently, only the slack of the opening/closing rope
40 is removed, with the 1ifting rope 38 loosened. 1In this state,
the operator pulls up the opening/closing rope 40 to the arm
10 side by expanding the opening/closing cylinder 31 to allow
the second opening/closing sheave 30 mounted on the
opening/closing sheave moving mechanism 25 to separate from
the first opening/closing sheave 20. As a result, the
clamshell bucket 9 can close by self-weight while going
underground to scoop a large amount of earth and sand.
[0067] The operator expands the lifting cylinder 17 after
closing the clamshell bucket 9 to scoop earth and sand. At this
time, if the 1lifting rope 38 is loosened after scooping the
earth and sand, the lifting cylinder 17 is expanded and
concurrently the slack adjusting cylinder 48 1is contracted.
This operation allows the first lifting sheave 18 mounted on
the sheave mounting member 15 to separate from the second
lifting sheave 22 and the lifting rope 38 to be pulled up to
the arm 10 side, and the first opening/closing sheave 20 to
separate from the second opening/closing sheave 30 and the
opening/closing rope 40 to be pulled up to the arm 10 side.
Consequently, the lifting rope 38 and the opening/closing rope
40 are pulled up to the arm 10 side together, and the clamshell
bucket 9 is raised by the 1ifting rope 38 and the opening/closing
rope 40, with the earth and sand held in the bucket.

[0068] After the clamshell bucket 9 is raised to the outside
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of the pit, for example, the upper revolving structure 3 is
revolved to move the clamshell bucket 9 above a loading platform
of a dump truck (not shown). In this state, the operator
contracts the opening/closing cylinder 31 to allow the second
opening/closing sheave 30 mounted on the opening/closing
sheave moving mechanism 25 to approach the first
opening/closing sheave 20. Consequently, the opening/closing
rope 40 is pulled out of the arm 10 to open the clamshell bucket
9, thereby releasing excavated earth and sand onto the loading
platform of the dump truck.

[0069] Thus, after releasing the earth and sand onto the loading
platform of the dump truck, the upper revolving structure 3
is revolved to move the clamshell bucket 9 above the pit, and
the above-described operations can be repeated to excavate a
pit.

[0070] Herein, the deep foundation excavator 1 according to
this embodiment can restrict deformation of the left side
surface plate 11A and the right side surface plate 11B by
external forces by providing the reinforcing plate 12
connecting the left side surface plate 11A and the right side
surface plate 11B within the base arm 11. Moreover, by
disposing part of the reinforcing plate 12 between the upper
guide arm connecting pin 13B and the lower guide arm connecting
pin 14B, the base arm 11 can secure the strength enough to allow
a connecting portion between the upper guide arm 13 and the
lower guide arm 14, and the base arm 11 to endure external forces
acting on the connecting portion. Consequently, the strength
of the base arm 11 can be enhanced and its 1life can be prolonged.
[0071] Also, the front end 12C of the reinforcing plate 12 (the
flat plate portion 12A) is joined to the rear end of the front

side upper surface plate 11C, and the rear end 12D of the
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reinforcing plate 12 (the inclined plate portion 12B) is joined
to the rear end side of the rear side upper surface plate 11D.
The bending portion 12E as the boundary portion between the
flat plate portion 12A and the inclined plate portion 12B is
disposed between the mounting portion with the boom 6 (boom
connecting pin 11K), and the upper guide arm connecting pin
13B and the lower guide arm connecting pin 14B in the length
direction of the base arm 11. This configuration can form the
box structural portion 11T defined by the left side surface
plate 11A, the right side surface plate 11B, the rear side upper
surface plate 11D, the lower surface plate 11E, and the inclined
plate portion 12B of the reinforcing plate 12 on the rear end
11G side of the base arm 11. Consequently, the strength on the
rear end 11G side of the base arm 11 provided with the upper
guide arm connecting pin 13B, the lower guide arm connecting
pin 14B, and the cylinder support pin 17D can be enhanced.
[0072] Meanwhile, the property of the reinforcing plate 12 to
have the flat plate portion 12A extending in the length
direction of the base arm 11 and the inclined plate portion
12B bending from the flat plate portion 12A toward the rear
side upper surface plate 11D can enhance the operational
efficiency for mounting the lifting cylinder 17 within the base
arm 11. Specifically, the bottom side of the lifting cylinder
17 can smoothly be guided along the inclined plate portion 12B
to the flat plate portion 12A when the lifting cylinder 17 is
inserted from the rear end 11G of the base arm 11 as an open
end, with the lower surface plate 11E of the base arm 11 disposed
upward. Then, the liftingcylinder 17 is inserted into the base
arm 11 along the flat plate portion 12A of the reinforcing plate
12. This configuration can accommodate the frame body 17G

fixed to the end portion on the bottom side of the lifting
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cylinder 17 (the tube 17A) within the cylinder retaining portion
11S of the base arm 11 together with the spacers 17H.

[0073] Also, the interval between the left side surface plate
11A and the right side surface plate 11B constituting the base
arm 11 is set to be smaller on the front end side of the base
arm 11 provided with the front surface plate 11F (one end side)
than on the rear end 11G side of the base arm 11 (the other
end side) where the lifting cylinder 17 is mounted via the
cylinder support pin 17D. This configuration can secure the
width dimension required for mounting the lifting cylinder 17
(the interval Al between the left rear side surface plate 11A1
and the right rear side surface plate 11Bl) on the rear end
11G side of the base arm 11. Consequently, the width dimension
of a portion forward of a mounting portion of the lifting
cylinder 17 (the interval A2 between the left front side surface
plate 11A2 and the right front side surface plate 11B2) can
be reduced to provide a lighter-weight base arm 11.

[0074] In addition, the boom mounting bracket 11H configured
by two plates that are opposite in the right-and-left direction
is fixed to the lower surface plate 11E of the base arm 11.
The left boom mounting bracket 11H is located so as to overlap
the left side surface plate 11A of the basearml1ll in the vertical
direction. The right boom mounting bracket 11H is located so
as to overlap the right side surface plate 11B of the base arm
11 in the vertical direction. This configuration can
efficiently transmit external forces transmitted from the boom
6 to the base arm 11 via the boom mounting bracket 11H to the
left side surface plate 11A and the right side surface plate
11B. Consequently, stress concentration at a joint portion
between the boom mounting bracket 11H and the base arm 11 can

be reduced. Even if the left side surface plate 11A and the
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right side surface plate 11B of the base arm 11 do not overlap
the corresponding left boom mounting bracket 11H and the right
boom mounting bracket 11H, external forces can be efficiently
transmitted to the left side surface plate 11A and the right
side surface plate 11B of the base arm 11 by disposing the left
side surface plate 11A and the right side surface plate 11B
and the corresponding left boom mounting bracket 11H and the
right boom mounting bracket 11H so as to be proximate to each
other (so as to allow one plate thickness of any side plate
and its corresponding boom mounting bracket is twice or less
the other plate thickness).

[0075] Also, the cylinder retaining portion 11S surrounded by
the left side surface plate 11A, the right side surface plate
11B, the front side upper surface plate 11C, the front surface
plate 11F, and the horizontal plate 11Q of the bending plate
11P is formed at the internal corner portion intersected by
the front side upper surface plate 11C and the front surface
plate 11F of the base arm 11. This configuration can
accommodate the end portion on the bottom side of the lifting
cylinder 17 mounted in the base arm 11 via the cylinder support
pin 17D within the cylinder retaining portion 11S.
Consequently, rocking of the lifting cylinder 17 around the
cylinder support pin 17D can be restrained to enhance the
buckling strength of the lifting cylinder 17. Moreover, if the
dimension accuracy of the cylinder retaining portion 11S
accommodating the end portion on the bottom side of the 1lifting
cylinder 17 is ensured, the dimensional tolerance of portions
other than the above end portion can be set to be large, the
number of assemblies for the base arm 11 can be reduced, and
the manufacturing costs can be lowered.

[0076] Also, the arm 10 is separably configured by the base
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arm 11, the upper guide arm 13 and the lower guide arm 14, and
the sheave mounting member 15. Thus, even in a case where a
space required for carrying a deep foundation excavator 1 cannot
be secured at a narrow indoor working site, for example, the
arm 10 is removed from the boom 6 and the removed arm 10 is
separated to be loaded onto a relatively small transport vehicle
and carried to a working site. Then the parts can be assembled
into an arm 10 at the working site. Further, the entire length
of the arm 10 can be set according to varied lengths of the
upper guide arm 13 and the lower guide arm 14. As a result,
in a case where the entire length of the arm 10 is increased
by prolonging the upper guide arm 13 and the lower guide arm
14, the excavation depth of a pit by the deep foundation
excavator 1 can be increased. Meanwhile, in a case where the
upper guide arm 13 and the lower guide arm 14 are contracted
to reduce the entire length of the arm 10, the arm 10 can be
made to be lighter to enhance the transportability.

[0077] Also, as shown in Fig. 8, the first rib plate 23B of
the second lifting sheave bracket 23 is fixed to the left side
surface plate 11A of the base arm 11, and the second lifting
sheave shaft 24 supporting the second lifting sheave 22 1is
mounted on the second lifting sheave bracket 23. The upper
first rib plate 23B of the two first rib plates 23B is welded
to the left side surface plate 11A in a direction perpendicular
to the length direction of the base arm 11 at a position so
as to overlap the flat plate portion 12A of the reinforcing
plate 12. This configuration can restrict deformation of the
left side surface plate 11A because external forces acting from
the second lifting sheave 22 on the left side surface plate
11A of the base arm 11 are transmitted to the reinforcing plate

12 via the first rib plate 23B. Even if the first rib plate
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23B does not overlap the reinforcing plate 12 (the flat plate
portion 12A), external forces can be efficiently transmitted
to the reinforcing plate 12 via the first rib plate 23B by
disposing the first rib plate 23B and the reinforcing plate
12 soas tobe proximate toeach other (soas toallowthe interval
between the first rib plate 23B and the reinforcing plate 12
to be twice or less the plate thickness of the thicker first
ribplate 23B). In other words, for example, the second lifting
sheave bracket 23 may have a plurality of first rib plates 23B,
and the second lifting sheave shaft 24 may be mounted on the
second lifting sheave bracket 23 where the first rib plates
23B are fixed to the left side surface plate 11A.

[0078] Also, the guide rail 26 of the opening/closing sheave
moving mechanism 25 moving the second opening/closing sheave
30 in the length direction of the base arm 11 is mounted on
the right side surface plate 11B of the base arm 11 via the
second rib plate 26A. The upper second rib plate 26A of the
two second rib plates 26A is welded to the right side surface
plate 11B in a direction perpendicular to the length direction
of the base arm 11 at a position so as to overlap the flat plate
portion 12A of the reinforcing plate 12. This configuration
can restrict deformation of the right side surface plate 11B
because external forces acting from the second opening/closing
sheave 30 on the right side surface plate 11B of the base arm
11 are transmitted to the reinforcing plate 12 via the second
ribplate 26A. Even if the second ribplate 26A does not overlap
the reinforcing plate 12 (the flat plate portion 12A), external
forces can be efficiently transmitted to the reinforcing plate
12 via the second rib plate 26A by disposing the second rib
plate 26A and the reinforcing plate 12 so as to be proximate

to each other (so as to allow the interval between the second
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rib plate 26A and the reinforcing plate 12 to be twice or less
the plate thickness of the thicker second rib plate 26A). 1In
other words, for example, the guide rail 26 may be mounted on
a plurality of second rib plates 26A fixed to the right side
surface plate 11B.

[0079] Herein, the flat plate portion 12A of the reinforcing
plate 12 is disposed between the upper guide arm connecting
pin 13B and the lower guide arm connecting pin 14B provided
on the rear end 11G of the base arm 11. Thus, the upper first
rib plate 23B and the upper second rib plate 26A are also
disposed between the upper guide arm connecting pin 13B and
the lower guide arm connecting pin 14B. Meanwhile, the second
lifting sheave shaft 24 supporting the second lifting sheave
22 and the second opening/closing sheave shaft 29 supporting
the second opening/closing sheave 30 are disposed between the
upper guide arm connecting pin 13B and the lower guide arm
connecting pin 14B in the vertical direction of the base arm
11. This configuration allows loads acting on the second
lifting sheave 22 and on the second opening/closing sheave 30
to be efficiently transmitted to the reinforcing plate 12 via
the first rib plate 23B and the second rib plate 26A.
Consequently, stress concentration on the base arm 11 can be
reduced and a plate thickness of each plate material
constituting the base arm 11 can be reduced to provide a
lighter-weight base arm 11 in its entirety.

[0080] As shown in Fig. 10, the 1lifting rope mounting bracket
39 mounting one end 38A of the lifting rope 38 is integrally
fixed to the base plate 23A of the second 1lifting sheave bracket
23. This configuration can efficiently transmit loads acting
on the lifting rope 38 from the lifting rope mounting bracket

39 to the base arm 11 via the second lifting sheave bracket
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23. Consequently, stress concentration at a joint portion
between the lifting rope mounting bracket 39 and the base arm
11 can be reduced. Moreover, for example, compared to a case
where the 1lifting rope mounting bracket 39 is located away from
the base plate 23A of the second lifting sheave bracket 23,
the length dimension on the rear end 11G side of the base arm
11 (the length dimension from the boom connecting pin 11K to
the rear end 11G) can be shortened.

[0081] As shown in Fig. 9, the opening/closing cylinder bracket
31C supporting the bottom side of the opening/closing cylinder
31 is disposed between the upper guide arm connecting pin 13B
and the lower guide arm connecting pin 14B, and the cylinder
support pin 17D in the length direction of the base arm 11.
As a result, for example, compared to a case where the
opening/closing cylinder bracket 31C is mounted forward of the
cylinder support pin 17D, the length dimension on the rear end
11G side of the base arm 11 can be shortened. Moreover, the
strength on the rear end 11G side of the base arm 11 as an open
end can be enhanced by fixing the opening/closing cylinder
bracket 31C to the periphery of the upper guide arm connecting
pin 13B, the lower guide arm connecting pin 14B, and the cylinder
support pin 17D.

[0082] In this case, the other end 31E side (front side) of
the opening/closing cylinder bracket 31C in the length
direction is formed so as to gradually expand the interval in
the vertical direction toward the cylinder support pin 17D.
This configuration allows the other end 31E of the
opening/closing cylinder bracket 31C to be disposed to be
adjacent to the cylinder support pin 17D vertically to reinforce
the periphery of the mounting portion of the cylinder support

pin 17D of the base arm 11.
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[0083] In addition, the opening/closing rope mounting bracket
41 having the upper plate 41A and the lower plate 41B that are
opposite in the vertical direction is provided on the rear side
of the opening/closing sheave moving mechanism 25, and the
opening/closing cylinder 31 is disposed between the upper plate
41A and the lower plate 41B of the opening/closing rope mounting
bracket 41. This configuration can protect the
opening/closing cylinder 31 from interferences such as
vibration of the opening/closing rope 40 by the opening/closing
rope mounting bracket 41.

[0084] As shown in Figs. 3 and 4, the slack adjusting cylinder
bracket 48C mounting the one end side (the bottom side) of the
slack adjusting cylinder 48 is integrally fixed to the guide
rail 26 constituting the opening/closing sheave moving
mechanism 25. This configuration can efficiently transmit
loads acting on the slack adjusting sheave 47 to the base arm
11 via the slack adjusting cylinder 48, the slack adjusting
cylinder bracket 48C, the guide rail 26, the reinforcing plate
12 and the 1like. Consequently, stress concentration at a joint
portion between the slack adjusting cylinder bracket 48C and
the base arm 11 can be reduced. Also, for example, compared
to a case where the slack adjusting cylinder bracket 48C is
mounted on a front side of the guide rail 26, the length
dimension on the rear end 11G side of the base arm 11 can be
shortened.

[0085] Thus, in this embodiment, the working mechanism 5 of
the deep foundation excavator 1 includes the base arm 11 with
the clamshell bucket 9 disposed on one end side of the base
arm in a length direction, the upper guide arm 13 and the lower
guide arm 14 connected to the other end side of the base arm

11 via the upper guide arm connecting pin 13B and the lower
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guide arm connecting pin 14B, the first 1lifting sheave 18 and
the first opening/closing sheave 20, the 1lifting cylinder 17,
the second lifting sheave 22 and the second opening/closing
sheave 30, the lifting rope 38, and the opening/closing rope
40. The base arm 11 is formed as a tubular body including the
left side surface plate 11A and the right side surface plate
11B opposite with an interval in a direction perpendicular to
the length direction, the second lifting sheave shaft 24 and
the second opening/closing sheave shaft 29 are disposed between
the upper guide arm connecting pin 13B and the lower guide arm
connecting pin 14B in the vertical direction of the base arm
11, the base arm 11 is provided with the reinforcing plate 12
extending in the length direction of the base arm 11, with the
left side surface plate 11A and the right side surface plate
11B connected, and part of the reinforcing plate 12 is disposed
between the upper guide arm connecting pin 13B and the lower
guide arm connecting pin 14B in the vertical direction of the
base arm 11.

[0086] This configuration can restrict deformation of the left
side surface plate 11A and the right side surface plate 11B
by external forces by disposing part of the reinforcing plate
12 connecting the left side surface plate 11A and the right
side surface plate 11B between the upper guide arm connecting
pin 13B and the lower arm connecting pin 14B. Consequently,
the base arm 11 can secure the strength enough to allow a
connecting portion between the upper guide arm 13 and the lower
guide arm 14, and the base arm 11 to endure external forces
acting thereon and its life can be prolonged.

[0087] In the embodiment, the base arm 11 is rotatably mounted
at the tip end of the boom 6 mounted on the upper revolving

structure 3, the reinforcing plate 12 has the flat plate portion

38



10

15

20

25

30

12A disposed between the upper guide arm connecting pin 13B
and the lower guide arm connecting pin 14B and extending in
the length direction of the base arm 11 and the inclined plate
portion 12B bending from the flat plate portion 12A and
extending upward of the upper guide arm connecting pin 13B,
and the bending portion 12E as a boundary portion between the
flat plate portion 12A and the inclined plate portion 12B is
disposed between the mounting portion with the boom 6 (the boom
connecting pin 11K), and the upper guide arm connecting pin
13B and the lower guide arm connecting pin 14B in the length
direction of the base arm 11. This configuration can form the
box structural portion 11T defined by the inclinedplate portion
12B of the reinforcing plate 12 on the rear end 11G side of
the base arm 11. Consequently, the strength on the rear end
11G side of the base arm 11 provided with the upper guide arm
connecting pin 13B, the lower guide arm connecting pin 14B,
and the cylinder support pin 17D can be enhanced.

[0088] In the embodiment, the lifting cylinder 17 is mounted
on the left side surface plate 11A and the right side surface
plate 11B located on the other end (the rear end 11G) side of
the base arm 11 in the length direction and constituting the
base arm 11 via the cylinder support pin 17D, the interval
between the left side surface plate 11A and the right side
surface plate 11B of the base arm 11 is set to be smaller on
one end side of the base arm 11 (the interval between the left
front side surface plate 11A2 and the right front side surface
plate 11B2) than on the other end side of the base arm 11 where
the lifting cylinder 17 is mounted (the interval between the
left rear side surface plate 11A1 and the right rear side surface
plate 11B1). This configuration can reduce the width dimension

forward of the mounting portion of the lifting cylinder 17 of
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the base arm 11 (the cylinder support pin 17D) to provide a
lighter-weight base arm 11.

[0089] In the embodiment, the base arm 11 has the boom mounting
bracket 11H rotatably mounted on the tip end of the boom 6
mounted on the upper revolving structure 3, and the boom
mounting bracket 11H is located so as to overlap the left side
surface plate 11A and the right side surface plate 11B
constituting the base arm 11 in the vertical direction. This
configuration can efficiently transmit external forces
transmitted from the boom 6 to the base arm 11 via the boom
mounting bracket 11H to the left side surface plate 11A and
the right side surface plate 11B. Consequently, stress
concentration at the joint portion between the boom mounting
bracket 11H and the base arm 11 can be reduced.

[0090] In the embodiment, the lifting cylinder 17 is rotatably
mounted on the other end side of the base arm 11 in the length
direction via the cylinder support pin 17D, and the cylinder
retaining portion 11S held by restraining the end portion on
the bottom side of the lifting cylinder 17 is provided on one
end side of the base arm 11 in the length direction. This
configuration can restrain rocking of the lifting cylinder 17
around the cylinder support pin 17D and enhance the buckling
strength of the lifting cylinder 17 by accommodating the end
portion on the bottom side of the lifting cylinder 17 within
the cylinder retaining portion 11S.

[0091] In the embodiment, the second lifting sheave shaft 24
is mounted on the second lifting sheave bracket 23 having the
plurality of first rib plates 23B fixed to the left side surface
plate 11A constituting the base arm 11. This configuration can
restrict deformation of the left side surface plate 11A.

[0092] In the embodiment, the second opening/closing sheave
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shaft 29 is mounted on the second opening/closing sheave bracket
28 moving along the guide rail 26 extending in the length
direction of the base arm 11, and the guide rail 26 is mounted
on the plurality of second rib plates 26A fixed to the right
side surface plate 11B constituting the base arm 11. This
configuration can restrict deformation of the right side
surface plate 11B.

[0093] In the embodiment, the base arm 11 is provided with the
lifting rope mounting bracket 39 mounting one end 38A of the
lifting rope 38, and the lifting rope mounting bracket 39 is
integrally fixed to the second 1lifting sheave bracket 23. This
configuration can efficiently transmit loads acting on the
lifting rope 38 from the lifting rope mounting bracket 39 to
the base arm 11 via the second lifting sheave bracket 23.
Consequently, stress concentration at the joint portion
between the lifting rope mounting bracket 39 and the base arm
11 can be reduced.

[0094] In the embodiment, the lifting cylinder 17 is mounted
on the other end side of the base arm 11 in the length direction
via the cylinder support pin 17D, the opening/closing cylinder
31 is provided between the base arm 11 and the second
opening/closing sheave 30, with one end thereof connected to
the base arm 11 via the opening/closing cylinder bracket 31C
and the other end thereof connected to the second
opening/closing sheave 30 to allow the second opening/closing
sheave 30 to approach and separate from the first
opening/closing sheave 20, and the opening/closing cylinder
bracket 31C is disposed between the upper guide arm connecting
pin 13B and lower guide arm connecting pin 14B, and the cylinder
support pin 17D in the length direction of the base arm 11.

This configuration can enhance the strength on the other end
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side of the base arm 11 in the length direction with the
opening/closing cylinder bracket 31C fixed to the periphery
of the upper guide arm connecting pin 13B, the lower guide arm
connecting pin 14B, and the cylinder support pin 17D.

[0095] In the embodiment, the opening/closing cylinder bracket
31Cis configured by two plates that are opposite in the vertical
direction, with one end 31D side thereof in the length direction
extending between the upper guide arm connecting pin 13B and
the lower guide arm connecting pin 14B, with a constant interval
in the vertical direction, and with the other end 31E side
thereof in the length direction expanding the interval in the
vertical direction toward the cylinder support pin 17D. This
configuration allows the other end 31E of the opening/closing
cylinder bracket 31C to be disposed to be adjacent to the
cylinder support pin 17D vertically to reinforce the periphery
of the mounting portion of the cylinder support pin 17D of the
base arm 11.

[0096] In the embodiment, the base arm 11 is provided with the
opening/closing rope mounting bracket 41 having the upper plate
41A and the lower plate 41B that are opposite in the vertical
direction and mounting one end 40A of the opening/closing rope
40, and the opening/closing cylinder 31 is disposed between
the upper plate 41A and the lower plate 41B of the
opening/closing rope mounting bracket 41. This configuration
can protect the opening/closing cylinder 31 from interferences
such as vibration of the opening/closing rope 40, using the
opening/closing rope mounting bracket 41.

[0097] In the embodiment, the base arm 11 is provided with the
slack adjusting sheave 47 around which the opening/closing rope
40 is looped and movable in a direction allowing itself to

approach and separate from the second opening/closing sheave
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30 and the slack adjusting cylinder 48 moving the slack
adjusting sheave 47, the second opening/closing sheave shaft
29 i1s mounted on the second opening/closing sheave bracket 28
moving along the guide rail 26 extending in the length direction
of the base arm 11, and the slack adjusting cylinder bracket
48C supporting one end of the slack adjusting cylinder 48 1is
integrally fixed to the guide rail 26. This configuration can
efficiently transmit loads acting on the slack adjusting sheave
47 to the base arm 11 via the slack adjusting cylinder 48, the
slack adjusting cylinder bracket 48C, the guide rail 26, the
reinforcing plate 12 and the like. Consequently, stress
concentration at the joint portion between the slack adjusting
cylinder bracket 48C and the base arm 11 can be reduced.
[0098] Further, in the embodiment, the reinforcing plate 12
composed of a member different from the front side upper surface
plate 11C and the rear side upper surface plate 11D of the base
arm 11 is illustrated as a reinforcing plate connecting the
left side surface plate 11A and the right side surface plate
11B of the base arm 11. However, the present invention is not
limited to that, and an upper surface plate 52 of a base arm
51 may be configured by a reinforcing plate, as inamodification
shown in Figs. 12 and 13. That is, the base arm 51 according
to a modification is formed as an angular tubular body having
a left side surface plate 51A, a right side surface plate 51B,
a lower surface plate 51C, a front plate 51D and the like, and
the upper surface plate 52 connecting upper ends of the left
side surface plate 51A and the right side surface plate 51B
as a pair of side plates constitutes the reinforcing plate
according to the modification.

[0099] The upper surface plate 52 of the base arm 51 is disposed

between the upper guide arm connecting pin 13B and the lower
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guide arm connecting pin 14B. The upper surface plate 52 has
a flat plate portion 52A extending in a length direction of
the base arm 51, with a constant interval with the lower surface
plate 51C and an inclined plate portion 52B bending rearward
and upward from the flat plate portion 52A and extending upward
of the upper guide arm connecting pin 13B. A bending portion
52C as a boundary portion between the flat plate portion 52A
and the inclined plate portion 52B is disposed between the
mounting portion with the boom 6 (boom connecting pin 11K),
and the upper guide arm connecting pin 13B and the lower guide
arm connecting pin 14B in the length direction of the base arm
51. The upper first rib plate 23B fixed to the base plate 23A
of the second lifting sheave bracket 23 is fixed to the left
side surface plate 51A of the base arm 51 at a position so as
to overlap the upper surface plate 52 in the right-and-left
direction perpendicular to the length direction of the base
arm 51. Also, the upper second rib plate 26A fixed to the guide
rail 26 of the opening/closing sheave moving mechanism 25 is
fixed to the right side surface plate 51B of the base arm 51
at a position so as to overlap the upper surface plate 52 (the
flat plate portion 52A) in the right-and-left direction.
[0100] The base arm 51 according to the modification includes
the upper surface plate 52 as a reinforcing plate connecting
the left side surface plate 51A and the right side surface plate
51B, and its basic operation is not particularly different from
that of the base arm 11 according to an embodiment including
the reinforcing plate 12. Therefore, the base arm 51 according
to the modification can reduce the dimension in the vertical
direction and streamline the system to provide a lighter-weight
apparatus and reduce manufacturing costs by configuring the

upper surface plate 52 by a reinforcing plate.
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[0101] In the embodiment, a case where the reinforcing plate
12 is formed of one plate fixed to the left side surface plate
11A and the right side surface plate 11B of the base arm 11
is illustrated. However, the present invention is not limited
to that, and for example, two plates composed of one plate fixed
to the left side surface plate 11A of the base arm 11 and the
other plate fixed to the right side surface plate 11B of the
base arm 11 may be connected at an intermediate portion in the
right-and-left direction of the base arm 11. That is, for
example, the base arm 11 may have the reinforcing plate 12
configured to be fixed to at least one of the left side surface
plates 11A and the right side surface plate 11B and to extend
in the length direction of the base arm 11.

[0102] In the embodiment, the case where the base arm 11 is
configured by an angular tubular body having a
rectangular-shaped cross sectionis illustrated. However, the
present invention is not limited to that, and a base arm may
be formed, using a tubular body having a cross section of a
polygonal shape other than a rectangle having a pair of opposing

side plates, for example.

DESCRIPTION OF REFERENCE NUMERALS

[0103] 1: Deep foundation excavator

Lower traveling structure (Vehicle body)
Upper revolving structure (Vehicle body)

Working mechanism

o o w N

Boom

9: Clamshell bucket
10: Arm

11, 51: Base arm

11A, 51A: Left side surface plate (Side plate)
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118,
11H:
11K:
11s:
12:
124,
12B,
12E,
13:
13B:
14:
14B:
17:
17D:
18:
20:
22
23:
23B:
24:
26:
26A:
28:
29:
30:
31:
31C:
38:
38A:
39:
40:

51B: Right side surface plate (Side plate)
Boom mounting bracket
Boom connecting pin (Mounting portion with boom)
Cylinder retaining portion
Reinforcing plate
52A: Flat plate portion
52B: Inclined plate portion
52C: Bending portion
Upper guide arm
Upper guide arm connecting pin
Lower guide arm
Lower guide arm connecting pin
Lifting cylinder
Cylinder support pin
First lifting sheave
First opening/closing sheave
Second lifting sheave
Second lifting sheave bracket
First rib plate
Second lifting sheave shaft (Sheave shaft)
Guide rail
Second rib plate
Second opening/closing sheave bracket
Second opening/closing sheave shaft (Sheave shaft)
Second opening/closing sheave
Opening/closing cylinder
Opening/closing cylinder bracket
Lifting rope
One end
Lifting rope mounting bracket

Opening/closing rope

46



10

15

20

25

30

41: Opening/closing rope mounting bracket
41A: Upper plate

41B: Lower plate

47: Slack adjusting sheave

48: Slack adjusting cylinder

48C: Slack adjusting cylinder bracket

52: Upper surface plate (Reinforcing plate)
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CLAIMS

1. A deep foundation excavator comprising a
self-propelled vehicle body and a working mechanism provided
on the vehicle body, wherein

the working mechanism includes: a base arm rotatably
provided on the vehicle body and linked to a clamshell bucket
liftably disposed on one end side of the base arm in a length
direction thereof;

an upper guide arm and a lower guide arm connected to the
other end side of the base arm via an upper guide arm connecting
pin and a lower guide arm connecting pin, with a constant
interval in the vertical direction and extending in the length
direction of the base arm;

a first 1ifting sheave and a first opening/closing sheave
moveably provided along the upper guide arm and the lower guide
arm;

a lifting cylinder mounted on the base arm and moving the
first 1lifting sheave and the first opening/closing sheave;

a second lifting sheave and a second opening/closing
sheave separated from the first lifting sheave and the first
opening/closing sheave and each rotatably provided on the base
arm around a sheave shaft;

a lifting rope looped around the first 1ifting sheave and
the second 1lifting sheave and raising and lowering the clamshell
bucket; and

an opening/closing rope looped around the first
opening/closing sheave and the second opening/closing sheave
and opening and closing the clamshell bucket, wherein

the base arm is formed as a tubular body including a pair

of side plates opposite with an interval in a direction
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perpendicular to the length direction,

the sheave shaft of the second 1lifting sheave and the
second opening/closing sheave is disposed between the upper
guide arm connecting pin and the lower guide arm connecting
pin in the vertical direction of the base arm, and

the base arm is provided with a reinforcing plate fixed
to at least one of the pair of side plates and extending in
the length direction of the base arm, and part of the reinforcing
plate is disposed between the upper guide arm connecting pin
and the lower guide arm connecting pin in the vertical direction

of the base arm.

2. The deep foundation excavator according to claim 1,
wherein

the base arm is rotatably mounted on a tip end of a boom
mounted on the wvehicle body, and

the reinforcing plate has a flat plate portion disposed
between the upper guide arm connecting pin and the lower guide
arm connecting pin and extending in the length direction of
the base arm and an inclined plate portion bending from the
flat plate portion and extending upward of the upper guide arm
connecting pin, wherein

a bending portion as a boundary portion between the flat
plate portion and the inclined plate portion is disposed between
a mounting portion with the boom, and the upper guide arm
connecting pin and the lower guide arm connecting pin in the

length direction of the base arm.

3. The deep foundation excavator according to claim 1,
wherein

the 1lifting cylinder is located on the other end side of
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the base arm in the length direction and mounted on the pair
of side plates constituting the base arm via a cylinder support
pin, and

the interval between the pair of side plates of the base
arm is set to be smaller on one end side of the base arm than
on the other end side of the base arm where the 1ifting cylinder

is mounted.

4. The deep foundation excavator according to claim 1,
wherein

the base arm has a boom mounting bracket rotatably mounted
on the tip end of the boom mounted on the vehicle body, wherein

the boom mounting bracket is located so as to overlap the
pair of side plates constituting the base arm in the vertical

direction.

5. The deep foundation excavator according to claim 1,
wherein

the lifting cylinder is rotatably mounted on the other
end side of the base arm in the length direction via the cylinder
support pin, and

a cylinder retaining portion held by restraining an end
portion on a bottom side of the lifting cylinder is provided

on one end side of the base arm in the length direction.

6. The deep foundation excavator according to claim 1,
wherein

the sheave shaft of the second 1lifting sheave is mounted
on a second lifting sheave bracket having a plurality of first
rib plates fixed to one of the pair of side plates constituting

the base arm.
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7. The deep foundation excavator according to claim 6,
wherein

the sheave shaft of the second opening/closing sheave is
mounted on a second opening/closing sheave bracket moving along
a guide rail extending in the length direction of the base arm,
wherein

the guide rail is mounted on a plurality of second rib
plates fixed to the other of the pair of side plates constituting

the base arm.

8. The deep foundation excavator according to claim 6,
wherein

a lifting rope mounting bracket mounting one end of the
lifting rope is provided on the base arm, wherein

the lifting rope mounting bracket is integrally fixed to

the second lifting sheave bracket.

9. The deep foundation excavator according to claim 1,
wherein

the lifting cylinder is mounted on the other end side of
the base arm in the length direction via the cylinder support
pin, and

an opening/closing cylinder is provided between the base
arm and the second opening/closing sheave, with one end thereof
connected to the base arm via the opening/closing cylinder
bracket and the other end thereof connected to the second
opening/closing sheave to allow the second opening/closing
sheave to approach and separate from the first opening/closing
sheave, wherein

the opening/closing cylinder bracket is disposed between

51



10

15

20

25

30

the upper guide arm connecting pin and the lower guide arm
connecting pin, and the cylinder support pin in the length

direction of the base arm.

10. The deep foundation excavator according to claim 9,
wherein

the opening/closing cylinder bracket is configured by two
plates that are opposite in the vertical direction, with one
end side thereof in the length direction extending between the
upper guide arm connecting pin and the lower guide arm
connecting pin, with a constant interval in the vertical
direction, and with the other end side thereof in the length
direction expanding the interval in the wvertical direction

toward the cylinder support pin.

11. The deep foundation excavator according to claim 9,
wherein

an opening/closing rope mounting bracket having an upper
plate and a lower plate that are opposite in the vertical
direction and mounting one end of the opening/closing rope is
provided on the base arm, wherein

the opening/closing cylinder is disposed between the
upper plate and the lower plate of the opening/closing rope

mounting bracket.

12. The deep foundation excavator according to claim 1,
wherein

the base arm is provided with a slack adjusting sheave
around which the opening/closing rope is looped and movable
in a direction allowing itself to approach and separate from

the second opening/closing sheave and a slack adjusting
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cylinder moving the slack adjusting sheave, and

the sheave shaft of the second opening/closing sheave is
mounted on a second opening/closing sheave bracket moving along
a guide rail extending in the length direction of the base arm,
wherein

a slack adjusting cylinder bracket supporting one end of
the slack adjusting cylinder is integrally fixed to the guide

rail.
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