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(57) Abrégée/Abstract:
A pile driver enables angle adjustment and pile core adjustment of a leader to be performed easily, by minimizing an angle change
of the leader when the pile core adjustment is performed. In the pile driver, an upper part of the leader Is supported by a leader
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(57) Abrege(suite)/Abstract(continued):

erect cylinder from behind, and a lower part of the leader Is supported by a forward and backward adjustment means that includes
a leader arm having a rotation base rotatably attached to a base machine and a rotation end rotatably attached to the lower part of
the leader. A first arc traced by the rotation end when the leader arm Is rotated to adjust the lower part of the leader forward ana
backward and a second arc traced by a connection part between the leader and a tip of the leader erect cylinder when the lower
part of the leader Is adjusted are both convex upward. The first arc has a smaller radius than the second arc. An end of the first arc
and an end of the second arc when the lower part of the leader Is adjusted farthest backward are each at a highest position. In
addition, a straight line passing through both end points of the second arc Is parallel to a tangent line at a center part of the first arc.



CA 02708328 2010-06-07

ABSTRACT

A pile driver enables angle adjustment and pile
core adjustment of a leader to be performed easily, by
minimizing an angle change of the leader when the pile

core adjustment 1s performed. In the pile driver, an

upper part of the leader 1s supported by a leader erect

cylinder from behind, and a lower part of the leader 1is
supported by a forward and backward adjustment means
that includes a leader arm having a rotation base
rotatably attached to a base machine and a rotation end
rotatably attached to the lower part of the leader. A
first arc traced by the rotation end when the leader arm
is rotated to adjust the lower part of the leader
forward and backward and a second arc traced by a
connection part between the leader and a tip of the
leader erect cylinder when the lower part of the leader
is adjusted are both convex upward. The first arc has a
smaller radius than the second arc. An end of the first
arc and an end of the second arc when the lower part of
the leader is adjusted farthest backward are each at a
highest position. In addition, a straight line passing
through both end points of the second arc is parallel to

a tangent line at a center part of the first arc.
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DESCRIPTION
PILE DRIVER

Technical Field

[0001]

The present invention relates to a pile driver,
and in particular relates to a pille driver in which an
upper part of a leader that 1s stood on a front part of
a base machine i1is supported by a leader erect cylinder
from behind and a lower part of the leader is supported
by a forward and backward adjustment means so as to be

adjustable forward and backward.

Background Art

[0002]

As a pile driver, a pile driver in which an upper
part of a leader that 1s stood on a front part of a base
machine including a traveling section is supported by a
leader erect cylinder from behind and a lower part of
the leader is supported by a forward and backward
adjustment means 1s known. In such a pile driver, pile
core adjustment is performed by the forward'and backward
adjustment means, and angle adjustment is performed by
the leader erect cylinder (for example, see Patent

Document 1).

Patent Document 1l: Japanese unexamined Patent

Publication (Kokail) No. Hei 9-100534

Disclosure of the Invention

Problems the Invention is to Solve

[0003]
In the conventional pile driver, however, when the

pile core adjustment 1s performed after the angle
1
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adjustment, the lower part of the leader moves forward
and pbackward and as a result the angle of the leader
changes. This makes 1t necessary to perform the angle
adjustment of the leader again. In other words, to
adjust the angle and the pile core of the leader, the

pile core adjustment by the forward and backward

adjustment means and the angle adjustment by the leader
erect cylinder need to be repeated a plurality of times.
(0004 ]

In view of this, an objective of the present
invention 1s to provide a pile driver that enables angle
adjustment and pile core adjustment of a leader to be
performed easlily, by minimlizing an angle change of the

leader when the pile core adjustment is performed.

Means to Solve the Problems

[0005]

A pile driver according to the present invention
1s a pile driver 1in which an upper part of a leader that
1s stood on a front part of a base machine is supported
by a leader erect cylinder from behind and a iower part
of the leader 1s supported by a forward and backward '
adjustment means. The forward and backward adjustment
means includes a leader arm having a rotation base
rotatably attached to the base machine and a rotation

end rotatably attached to the lower part of the leader,
‘and an arm driving means for rotating the leader arm
about the rotation base. A first arc traced by the
rotation end when the leader arm is rotated to adjust
the lower part of the leader forward and backward and a
second arc traced by a connection part between the

leader and a tip of the leader erect cylinder which

moves as the lower part of the leader moves forward and
| . .
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backward along the first arc are both convex upward. The
firgt arc hasgs a smaller radius than the second arc. An
end of the first arc and an end of the second arc when

the lower part of the leader is adjusted farthest

backward are each at a highest position. In addition, a

stralght line passing through both end points of the

second arc 1s parallel to a tangent line at a center

part of the first arc.

[0006]

Moreover, the leader 1s preferably i1n a vertical
state at each of a front end position where the lower
part of the leader 1s adjusted farthest forward and a

back end position where the lower part of the leader 1is

adjusted farthest backward.

Effects of the Invention

(0007]

In the pile driver according to the present
invention, it is possible to minimize the angle change
of the leader when the pile core adjustment is performed
by moving the lower part of the leader forward and
backward. Therefore, even when the forward and backward
adjustment for adjusting the pile core is performed,

there 1s no need to perform the angle adjustment of the

leader again.

Brief Description of the Drawings

[0008]

FIG. 1 1s a slide view showing an embodiment of a

pile driver according to the present invention.

FIG. 2 1s a side view of the relevant part showing

a state where a lower part of a leader is moved farthest

forward and the leader 1s at a vertical angle.

3
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FIG. 3 1s a side view of the relevant part showing
a state where the lower part of the leader 1s adjusted
to an intermediate position from the state of FIG. 2.

FIG. 4 1s a side view of the relevant part showing

a state where the lower part of the leader i1is adjusted
farthest backward from the state of FIG. 3.

FIG. 5 1s an explanatory view showing a relation
between a first arc and a second arc from the state of
FIG. 2 through to the state of FIG. 4.

FIG. 6 1s a side view of the relevant part showing
a state where the lower part of the leader is moved
farthest forward and the leader 1is inclined forward at 3

degrees.

FIG. 7 1s a side view of the relevant part showing
a state where the lower part of the leader is adjusted
to the intermediate position from the state of FIG. 6.

FIG. 8 1s a side view of the relevant part showing
a state where the lower part of the leader is adijusted

farthest bagkward from the state of FIG. 7.

Best Mode for Carrying Out the Invention

[0009]

A pile driver 11 includes: a traveling section 12
having a crawler; a base machine 13 swingably mounted on
the traveling section 12; a subleader 14 erectably
provided at a front part of the base machine 13; a
leader 15 provided via the subleader 14; one pair of
left and right leader erect cylinders 16 supporting the
subleader 14 from behind; and a leader support link 17
supporting a lower part of the subleader 14. A hydraulic
unit for driving a working device 18 such as an auger
attached to the leader 15 and driving a hydraulic motor

or a hydraulic cylinder is provided at a back part of
4
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the base machine 13.

[0010]

The leader support link 17 forms a forward and
backward adjustment means for adjusting a position of a
lower part of the leader 15 forward and backward via the
subleader 14. The forward and backward adjustment means
includes a leader arm 21 having a rotation base 19
rotatably attached to the front part of the base machine
13 and a rotation end 20 rotatably attached to the lower
part of the subleader 14, and a hydraulic cylinder 22
that 1s an arm driving means for rotating the leader arm
21 about the rotation base 19.

[0011]

Position adjustment of the leader 15 in a forward
and backward direction, namely, plle core adjustment, 1is
performed by extending and retracting the hydraulic
cylinder 22 to rotate the leader arm 21 about the

rotation base 19. When the hydraulic cylinder 22 1is

extended, the rotation end 20 of the leader arm 21
rotates forward, as a result of which the lower part of
the leader 15 moves forward. When the hydraulic cylinder
22 1s retracted, the lower part of the leader 15 moves
backward toward the base machine 13. A width of the
forward and backward adjustment of the lower part of the
leader 15 1s typically about 500 mm at the wmaximum.

(0012]
Here, an axlial attachment point P1 of the rotation

end 20 of the leader arm 21 to the subleader 14 traces
an arc (first arc Al) that is centered on an axial
attachment point P2 of the rotation base 19 of the
leader arm 21 to the base machine 13. This first arc Al
is convex upward, because the axial attachment point P2

of the leader arm 21 to the base machine 13, which
5
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serves as the center of the first arc Al, 1s located

below the axial attachment point P1 of the leader arm 21
to the subleader 14.
[0013]

Moreover, as the lower part of the subleader 14
moves fbrward and backward along the first arc Al, an
axlial attachment point P3 of the leader erect cylinders
16 to the subleader 14 also moves forward and backward
along an arc (second arc A2) that is centered on an
axial attachment point P4 of the leader erect cylinders
16 to the base machine 13. This second arc A2 is convex
upward too, because the axial attachment point P4 of the
leader erect cylinders 16 to the base machine 13, which
serves as the center of the second arc A2, 1is locatéd

below the axial attachment point P3 of the leader erect

cylinders 16 to the subleader 14.

[0014]

Furthermore, when the lower part of the leader 15
1s adjusted farthest forward, the leader arm 21 is in a
state where a straight line connecting the axial
attachment points Pl and P2 of the leader arm 21 is
inclined forward at about 45 degrees from a vertical
line, as shown in FIG. 2. When the lower part of the
leader 15 1s adjusted farthest backward, the leader arm
21 1s 1n a standing state where the straight line
connecting the axial attachment points Pl and P2 of the
leader arm 21 1s slightly inclined forward from the
vertical direction, as shown in FIG. 4. Since the axial
attachment point Pl of the leader arm 21 to the
subleader 14 1s located forward of the axial attachment
point P2 of the leader arm 21 to the base machine 13 in
this standing position, the first arc Al is at a highest

position when the lower part of the leader 15 is
6
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adjusted farthest backward. The same applies to the

leader erect cylinders 16. Since the axial attachment

point P4 of the leader erect cylinders 16 to the base
machine 13 1is located backward of the axial attachment
point P3 of the leader erect cylinders 16 to the
subleader 14 when the lower part of the leader 15 moves

farthest backward, the second arc A2 is at a highest

position when the lower part of the leader 15 is
adjusted farthest backward.
[0015]

Which 1s to say, the positions of the axial
attachment points P1l, P2, P3, and P4 are set so that the
first arc Al and the second arc A2 have the relation
shown in FIG. 5. The first arc Al is an arc from a front
end position M1 at which the lower part of the leader 15
1s adjusted farthest forward, through intermediate
positions M2, M3, and M4, to a back end position M5 at
which the lower part of the leader 15 is adjusted
farthest backward. The first arc Al is convex upward,
and 1s located highest at the back end position M5, as
mentioned earlier. Likewise, the second arc A2 is an arc
from a front end position N1 at'which the lower part of
the leader 15 is adjusted farthest forward, through
lntermediate positions N2, N3, and N4, to a back end
position N5 at which the lower part of the leader 15 is
adjusted farthest backward. The second arc A2 is convex
upward, and 1s located highest at the back end position
N5, as mentioned earlier. Moreover, an angle range from
the front end position M1 to the back end position M5 of
the first arc Al, namely, a rotation angle of the leader
arm 21, 1is preferably in a range where the leader arm 21
1s inclined forward about 45 degrees to about 85 degrees

from the vertical line. When the leader arm 21 is
7
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inclined forward too much, there is a problem that the
amount of movement of the lower part of the leader 15
becomes smaller relative to the rotation angle of the
leader arm 21. When the leader arm 21 is closer to the
vertical line, there is a problem that, even when the
leader arm 21 is rotated, the leader erect cylinders 16
do not rotate almost at all and the axial attachment
point P does not move on the second arc A2 almost at all.
[0016]

Furthermore, the relation between the first arc Al
and the second arc A2 is set so that the first arc has a
smaller radius than the second arc, and also a tangent
line T at a center part of the first arc Al (for example,
a tangent line at the position M3) is parallel to a
straight line S passing through the front end position
N1 and the back end position N5 which are both end
points of thé second arc A2. This being so, when the
front end positions or the back end positions of both
arcs Al and A2 are overlapped, for example when the
front end positions M1 and N1 of both arcs Al and A2 are
overlapped, one of the foliowing first, second, and
third states is observed. In the first state, the first
arc Al moves away from the second arc upward from the
front end position M1 or N1 to the intermediate

positions of the arc, and then approaches the second arc

from the intermediate positions of the arc to the back

end position M5 or N5. In the second state, the first

arc Al moves away from the second arc upward at the
intermediate positions of the arc, and then approaches
the second arc and reaches the second arc. In the third
state, the first arc Al moves away from the second arc
upward in a first half of the intermediate positions of

the arc, approaches the second arc and reaches the
8
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second arc 1n a latter half of the intermediate

positions of the arc, and then moves away from the

second arc downward.

[0017]

Suppose here that, as shown in FIG. 5, the

relation between the first arc Al and the second arc A?

is set so that a line segment V of a length L connecting
the front end position M1l of the first arc Al and the
front end position N1 of the second arc A2 is vertical
and also the line segment V of the same length L
vertically connects the back end position M5 of the
first arc Al and the front end position N5 of the second
arc A2. In this case, when the lower part of the leader
15 1s adjusted forward and backward, a lower end of the
line segment V travels along the first arc Al and an
upper end of the line segment V travels along the second
arc A2.

(0018]

When the lower end of the line ségment V travels
from the front end position M1 to the position M2 that
1s forward of the position M3 at which the tangent line
T 1s parallel to the straight line S, the lower end of
the line segment V moves diagonally backward and upward,
where the line segment V is in such a state of being

pushed up diagonally backward. Meanwhile, the upper end

of the line segment V moves along the second arc A2

having the larger radius. Accordingly, the amount of

rise of the upper end of the line segment V is smaller
than the amount of rise of the lower end of the line
segment V which moves along the first arc Al having the
smaller radius, so that the amount of backward movement
increases with the difference in the amount of rise

between the upper end and the lower end of the line
9
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segment V. Therefore, the upper end of the line segment

V moves to the position N2 that is backward of the

position M2, and the upper part of the line segment V is

inclined backward.

[0019]

Thus, when the lower end of the line segment V
moves from the front end position M1 toward the back end
position M5, until the lower end of the line segment V
reaches the position M3 at which the tangent line T to
the first arc Al is parallel to the straight line S, the
amount of rise of the upper end of the line segment V
moving along the second arc A2 is smaller than the
amount of rise of the lower end of the line segment V
moving along the first arc Al, so that the backward
inclination angle of the line segment V gradually
increases. When the lower end of the line segment V
reaches the position M3, the upper end of the line
segment V reaches the position N3. The inclination angle
of the line segment V is largest at this time.

[0020]

After the lower end of the line segment V passes
through the position M3, the line of the first arc Al
having the smaller radius becomes closer to a horizontal
direction, while the line of the second arc A2 having
the larger radius continues to rise in the same way as

in the positions M1 to M3. Accordingly, the amount of
rise of the upper end of the line segment V moving from

the position N3 to the position N4 along the second arc
A2 becomes larger than the amount of rise of the lower
end of the line segment V moving from the position M3 to
the position M4, so that the backward inclination angle
of the line segment V gradually decreases. Lastly, when

the lower end of the line segment V moves to the back
10
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end position M5, the upper end of the line segment V
moves to the back end position N5, where the line

segment V becomes vertical again.
[0021]

Therefore, as a result of setting the positions of

the axial attachment points P1, P2, P3, and P4 so that
the relation between the first arc Al and the second arc
A2 satisfies the above conditions, when moving the lower
part of the leader 15 from the front end position to the
back end position, the leader 15 in the course of
movement begins from the vertical state at the front end
position, goes through the state where the upper end 1s
slightly inclined backward, and returns to the vertical
state again when the lower part of the leader 15 reaches
the back end position. In particular, by setting a point
of tangency of the tangent line T to the first arc A1l
which is parallel to the straight line S to be located
at or near a center of the forward and backward
adjustment range of the leader 15 when the leader 15 is
vertical, the first arc Al and the second arc A2 can be
made more similar to each other so as to have a
substantially identical shape. As a result, the angle
change during the movement of the line segment V can be
further reduced.

[0022]

Thus, by appropriately setting the positions of
the respective axial attachment points P2 and P4 of the
leader arm 21 and the leader erect cylinders 16 to the
base machine 13, the distance between the axial
attachment points Pl and P2 of the leader arm 21 (the
radius of the first arc Al), the rotation angle of the'
leader arm 21 (the forward and backward adjustment range

of the leader 15), the length of the leader erect
11
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cylinders 16 (the radius of the second arc A2), and the

positions of the respective axial attachment points P1

and P3 of the leader arm 21 and the leader erect

cylinders 16 to the subleader 14 in the range where the

relation between the first arc Al and the second arc A?

satlsfies the above conditions, it is possible to reduce

the change of the inclination angle of the leader 15 in

the state shown in FIG. 2 where the leader 15 1is

vertical at the front end position, in the state shown

in FIG. 3 where the lower part of the leader 15 is moved

backward to the intermediate position in the forward and

backward adjustment range from the state shown in FIG. 2,
and 1n the state where the lower part of the leader 15

18 adjusted to the back end position. As an example, the

change of the inclination angle can be reduced to 1

g,

degree or less. In other words, it is possible to

minimize the angle change of the leader 15 when the pile
core adjustment is performed by driving the leader

support link 17. Even when the pile core adjustment is

performed by the leader support link 17 which is the
forward and backward adjustment means, there is no need
to perform the angle adjustment by the leader erect
cylinders 16 again. Therefore, the angle adjustment and

the pile core adjustment of the leader 15 can be
performed easily.

[0023]

In addition, according to the settings described
above, the angle change of the leader 15 is small even
when, after the lower part of the leader 15 is moved
farthest forward to a state where the leader 15 is
inclined forward at a predetermined angle, for example

inclined forward at 3 degrees as shown in FIG. 6, the

pile core adjustment is performed by adjusting the lower
12
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part of the leader 15 to the 1ntermediate position in
the forward and backward adjustment range as shown in
FIG. 7 and further adjusting the lower part of the

leader 15 farthest backward as shown in FIG. 8. That 1is,

v .

even when the pile core adjustment is performed after

the angle adjustment of making the leader 15 inclined

forward at 3 degrees, there 1s almost no need to perform

the angle adjustment by the leader erect cylinders 16
agaln.
[0024]

This embodiment describes the pile driver in which
the leader 1s provided via the subleader as an example,
but the present invention is also applicable to a pile
driver in which the leader erect cylinders are attached
directly to the upper part of the leader or the leader

arm 1s directly attached to the lower part of the leader.

13
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CLAIMS

1. A pile driliver in which an upper part of a leader
that 1s stood on a front part of a base machine is

supported by a leader erect cylinder from behind and a

lower part of the leader 1s supported by a forward and

backward adjustment means,

wherein the forward and backward adjustment means
comprises: a leader arm having a rotation base rotatably
attached to the base machine and a rotation end
rotatably attached to the lower part of the leader; and
an arm driving means for rotating the leader arm about
the rotation base,

a first arc traced by the rotation end when the
leader arm 1s rotated to adjust the lower part of the
leader forward and backward and a second arc traced by a
connection part between the leader and a tip of the
leader erect cylinder which moves as the lower part of
the leader moves forward and backward along the first

arc both being convex upward,

the first arc having a smaller radius than the
second arc,

an end of the first arc and an end of the second
arc when the lower part of the leader is adjusted
farthest backward each being at a highest position, and

a straight line passing through both end points of
the second arc being parallel to a tangent line at a

center part of the first arc.

2. The pile driver according to claim 1, wherein the
leader 1s in a vertical state at each of a front end

position where the lower part of the leader is adjusted
farthest forward and a back end position where the lower

part of the leader is adjusted farthest backward.
14
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FIG.5
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