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CLAMP ASSEMBLIES FOR DRIVING PILES
INTO THE EARTH

TECHNICAL FIELD

The present invention relates to clamps that allow vibra-
tory devices to be attached to elongate members and, more
particularly, such clamps that are adapted to grip irregularly
shaped piles made of wood and/or concrete.

BACKGROUND OF THE INVENTION

In the construction industry, it is often necessary to insert
piles into and withdraw piles from the earth. A common
scenario is the removal of wooden piles and the replacement
of these wooden piles with concrete piles.

To insert piles into and remove piles from the earth, a
large driving or pulling force must be applied to the pile.
Often, vibratory devices are employed to introduce a vibra-
tory force along the axis of the pile during the process of
driving or pulling the pile. The combination of a static
pulling or driving force with a vibratory or dynamic force is
usually sufficient to overcome the earth’s resistance and
allow the pile to be inserted or withdrawn.

In cases where the pile is being withdrawn from the earth
and/or a vibratory force is being applied, a clamping assem-
bly must be provided to allow a pulling force and/or vibra-
tory forces to be effectively transmitted to the pile. Such
clamping devices have heretofore comprised a housing that
is attached to a vibratory hammer which in turn is suspended
from a crane line and/or vibratory device, a first gripping
surface securely attached to the housing, a second gripping
surface rigidly connected to a pivot arm that is rotatably
attached to the housing, and a piston actuator that acts on the
pivot arm to force the second gripping surface against the
first gripping surface.

Accordingly, to connect a pile to a vibratory device or
tensioning cable, the piston actuator is retracted to create a
gap between the first and second gripping surfaces. The pile
is then inserted between the first and second gripping
surfaces and the piston actuator extended such that the pile
is gripped between the first and second gripping surfaces.
The pile is thus fixed relative to the housing, and the housing
itself can be attached to the vibratory device or tensioning
cable.

Users have experienced a variety of problems with such
prior art clamping assemblies. For example, because piles,
especially wooden piles, are often of imegular shapes and
sizes, the gripping surfaces do not engage certain of these
piles in a manner that effectively transmits tensioning or
vibratory loads thereto. This allows the pile to slip within the
clamping assembly. This is especially true when the piles are
coated with barnacles or other materials that reduce friction
between the gripping surfaces and the pile.

Slippage of the pile relative to the clamping assembly
lessens the effectiveness of the clamping assembly at trans-
mitting loads to the pile. Further, during insertion of the pile,
such slippage can result in the pile moving upward relative
to the clamping assembly housing and contacting an upper
wall of this housing. Then, as further driving and/or vibra-
tory forces are applied to the pile, the pile batters the upper
wall of the housing. This can cause damage to the clamping
assembly housing itself, to the assembly by which the
housing is attached to the vibratory device or tensioning
cable, and to the machined surfaces on the vibratory device.
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Another problem with the prior art clamping assemblies is
that bolts used to attach the housing thereof to a vibratory
device must be installed from within the housing. This is an
awkward and time consuming process and exposes the
mounting bolts to the impact of the pilc.

Yet another problem with prior art clamping assemblies is
that, because different gripping surfaces are required for
different types of pilcs, a different clamping assembly is
required for each of the types of piles that will be driven or
pulled. This is especially a problem in cases where wooden
piles are being removed and replaced with more permanent
piles such as concrete or steel. In this situation, the entire
clamping assembly must be removed from the vibratory
device between the removal of one pile and the insertion of
another.

From the following discussion, it will be apparent that
these and other problems with prior art clamping asscmblics

- are solved by the present invention.

OBJECT OF THE INVENTION

From the foregoing, it should be clear that one primary
object of the present invention is to provide an improved
clamp assembly for securely attaching a pile to a vibratory
device or the like.

A further object of the invention is to provide a clamp
assembly having a favorable combination of the following
characteristics: .

() reduction in slippage of the pile relalive to the clamp
assembly;

(b) improved pile driving ability;

(¢) reduction of damage to clamp assembly, connecting
assembly, and vibratory device should slippage of the pile
relative to the clamp assembly occur;

(d) easier attachment of the clamp assembly to the vibra-
tory device;

(e) ability to quickly and easily change from gripping one
pile type to gripping another pile type; and

() allows the operator of the pile driving and/or pulling
equipment to view the operation of the gripping assembly
and the activities of workers on the other side of the pile.

As will become clear from the following detailed discus-
sion, these and other objects are achieved by the present
invention.

SUMMARY OF THE INVENTION

The present invention is a clamp for attaching piles to
vibratory devices and the like basically comprising: (a)
housing; (b) first gripping surface securely attached to the
housing; (c) pivot arm rotatably attached to the housing; (d)
second gripping surface rotatably attached to the pivot arm;
and (e) piston actuator arranged to move the pivot arm and
thus the second gripping surface towards the first gripping
surface. By pivotably attaching the sccond gripping surface
to the pivot arm, the second gripping surface can articulate
as the pivot arm is moved to grip the pile such that the
second gripping surface is always oriented in a desired
position relative to the pile. In particular, the second grip-
ping surface is an essentially flat plate with a textured
engaging surface that is altered depending on the configu-
ration of the pile being pulled. The engaging surface oper-
ates most effectively when it is parallel to the axis of the pile
being driven, The articulating action of the second gripping
member allows the second gripping member to self-adjust as
it engages the pile during clamping such that the engaging
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surface is parallel to the axis of the pile. The articulating
gripping member is thus always arranged in the optimal
oricntation for applying loads to the pile.

In another form, the present invention is a clamping
device for attaching piles to a vibratory device comprising:
(a) housing; (b) first clamping member securely attached to
the housing; (c) pivot arm rotatably attached to the housing;
(d) second gripping member attached to the pivot arm; (e)
piston actuator for moving the pivot arm and thus the second
gripping member towards the first gripping member; and (f)
anvil means formed on an upper surface of the housing for
applying driving loads to the pile when the pilc engages an
upper wall of the housing. Accordingly, should the pile slip
relative to the housing and contact an upper wall thereof, the
anvil means will contact the pile to apply driving forces
thereto. The anvil means are arranged 1o reinforce the upper
wall of the housing to prevent damage thereto. Additionally,
impact absorbing materials may be attached to the anvil
means to absorb the impact of the pile on the anvil means.

Further, the anvil means itself comprises an upper wall
vertically spaced from the upper wall of the housing. The
anvil upper wall is adapted to be conneeted to the vibratory
device. Accordingly, even if damage should occur to the
clamp housing upper wall, the clamp housing upper wall is
spaced from the anvil upper wall such that the anvil upper
wall will remain undamaged. This prevents damage to the
bolts attaching the anvil to the vibratory device and to the
machine surfaces of the vibratory device. Preferably, but not
essentially, the anvil means is cmployed in combination with
the articulating gripping member described above.,

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a pile driving and/or pulling apparatus
driving a pile using a clamp assembly of the present inven-
tion;

FIG. 2 depicts a front partial cut-away view of the clamp
assembly of the present invention;

FIG. 3 shows a parial cut-away view of the clamp
assembly shown in FIG. 2 depicting the movable gripping
member thereof; and

FIG. 4 depicts a partial cut-away perspective view show-
ing details of construction of the clamp assembly of the
present invention.

DETAILED DESCRIPTION

Referring initially to FIG. 1, depicted therein at 20 is a
clamp assembly constructed in accordance with, and
embodying, the principles of the present invention. In FIG.
1, the clamp assembly 20 is shown attaching a pile 22 to a
vibratory device 24 suspended by a tensioning cable 26 from
a crane 28. The vibratory device 24 can be, for example, the
APE Model 200 Vibro available from American Piledriving
Equipment. The vibratory device 24, tensioning cable 26,
and crane 28 are not in themselves part of the present
invention, are well-known in the industry, and thus will be
described herein only to the extent necessary for a complete
understanding of the present invention,

As perhaps best shown in FIG. 2, the exemplary clamp
assembly 20 basically comprises: (a) a housing 30; (b) a
fixed gripping assembly 32 rigidly attached to the housing
30; (c) a pivot member 34 pivotably attached to the housing
30; (d) a movable gripping assembly 36 rotatably attached 1o
the pivot member 34; and (e) a piston actuator 38 arranged
to displace the pivot member 34 between an open position
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shown by solid lincs and a closed position shown by broken
lines.

As shown somcwhat in FIG. 2 and in detail in FIG. 3, the
movable gripping assembly 36 is attached to the pivot
member 34 by a grip member pin 40 such than the movable
gripping assembly 36 can rotate relative to the pivot member
34. Accordingly, the movable gripping asscmbly 36 can
Totate, for example, through positions depicted by solid and
broken lines in FIG. 3.

When the movable gripping assembly 36 engages the pile
22 in a desired orientation relative to the pile 22, the clamp
assembly 20 more effectively transmits driving, pulling, and
vibralory forces to the pile 22. The ability of the movable
gripping assembly 36 to rotate allows the second gripping
assembly 36 to self-adjust as it engages the pile 22 into its
desired orientation. The rotation of the second gripping
assembly 36 thus ensurcs that the ability of the clamp
assembly 20 to transmit forces to the pile 22 is optimized.

The fixed gripping assembly 32, the pivot member 34, the
movable gripping assembly 36, and the piston actuator 38
logether comprise a gripping means 39 for gripping the pile
22,

Referring again to FIG. 2 of the drawing, generally
depicted at 42 therein is an anvil portion of the clamp
assembly 20. The anvil portion 42 extends upwardly from
and is rigidly connected to an upper wall 44 of the housing
30. The anvil portion 42 performs two basic functions. First,
it reinforces the housing upper wall 44 so that, should the
pile 22 slip and contact the housing upper wall 44, damage
to the housing upper wall 44 will be prevented or at least
minimized.

Second, the anvil portion 42 contains an anvil plate 46
that is attached to the vibratory device 24. The anvil plate 46
is spaced a distance above the housing upper wall 44; even
if the housing upper wall 44 becomes damaged because of
contact with the pile 22, the anvi] plate 46 will remain
undamaged, and the integrity of the attachment between the
clamp asscmbly 20 and the vibratory device 24 will be
maintained.

Tuming now again to FIGS, 2, 3, and 4, the details of
operation and construction of the clamp assembly 20 will be
discussed. The housing 30 basically comprises the upper
wall 44, a front wall 48, a back wall 50, a left side wall 52,
and a right side wall 54. A passageway 56 allows the pile 22
to be inserted into the interior of the housing 30. A flangc 58
having slanted inner walls 60 extends around the passage-
way 56 and directs the pile 22 along the passageway 56,

The pivot member 34 is generally u-shaped and rigid and
comprises first and second pivot arms 62 and 64, A pivot pin
66 cxtends through an upper portion 65 of the pivot arms 62
and 64 between the front wall 48 and the back wall 50. The
pivot member 34 thus pivots about an axis defined by the
pivot pin 66. The range through which the pivot member 34
pivots is defined by the location of the left side wall 52 and
the right side wall 54, The pivot arms 62 and 64 extend
through slots 68 and 70 in, and thus straddle, the right side
wall 54,

Aside from the fact that onc is fixed and one is movable,
the fixed and movable gripping assemblies 32 and 36 are
essentially the same and only the movable gripping assem-
bly 36 will be described in detajl herein, with the under-
standing that the following discussion also applies to the
fixed gripping assembly 32 as well.

The movable gripping assembly 36 comprises a backing
plate 72 and first and second gripping members 74 and 76
rigidly connected to the backing plate 72. As is well-known
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in the art, cach of these gripping members 74 and 76
comprises a textured surface 78 and 80 to enhance the ability
of the gripping means 39 to grip the pile 22. The exemplary
surfaces 78 and 80 shown have tecth 82 arranged orthogonal
to the direction in which forces are applied to the pile and are
designed to engage a wood pile. The textured surfaces 78
and 80 are canted with respect to each other to conform to
a surface 22a of the cylindrical pile 22.

For any type of pile, the desired orientation of the
gripping assemblies 32 and 36 relative to the pile is when the
textured surfaces 78 and 80 are arranged substantially par-
allel to the surface 22a of the pile 22. The greater the arca
that engages the pile 22, the less likely the gripping means
39 will slip as the pile 22 is being driven. With the exem-
plary textured surfaces 78 and 80 shown, the teeth 82 are
arranged orthogonal to the longitudinal axis of the pile 22
when the gripping assemblies 32 and 36 are in the desired
orientation relative to the pile 22.

The gripping members 74 and 76 cach further comprise a
slanted lower surface 84 that channels the pile 22 along the
passageway 56.

As mentioned above, the movable gripping assembly 36
is attached to the pivot member 34 by the grip member pin
40. More specifically, the grip member pin 40 extends
between a lower portion 86 of the pivot member arms 62 and
64 and through the backing plate 72. The backing plate 72,
and thus the gripping members 74 and 76, can rotate about
the longitudinal axis of the grip member pirras shown by the
solid and broken lines in FIG. 3. This allows the gripping
assembly 36 to move or rotate as described above such that
the movable gripping assembly 36 can swing into its desired
orientation with respect to the pile 22.

Thus, as the piston actuator 38 forces the moveable
gripping assembly 36 towards the fixed gripping assembly
32 to grip the pile 22, the moveable gripping assembly 36
will rotate until the textured surfaces 78 and 80 thereof are
substantially parailel with a surface 22a of the pile 22,

Referring now to the piston actuator 38, this piston
actuator 38 comprises a cylinder 88 and a rod 90. As is
generally known in the art, injection of hydraulic fluid
through appropriates ports in the cylinder 88 causes the rod
90 to extend from and retract into the cylinder 88. The
cylinder 88 is attached by a cylinder pin 92 to a flange 94
rigidly extending from the left side wall 52, while the rod 90
is attached by a rod pin 96 to the lower portion 86 of the
pivot member arms 62 and 64. Thus, when the rod 90
extends and retracts from the cylinder 88, the pivot member
34 rotates in an arc about the pivot pin 66 as shown by
‘broken and solid lines in FIG. 2. This causes the gripping
means 39 to grip the pile 22 and fix the pile 22 relative to the
housing 30.

The basic operation of the piston actuator 38 is well-
known in the art and many standard pistons may be
employed to perform this operation; however, the exemplary
piston actuator 38 is optimized for use in the clamp assembly
20. In particular, the cylinder 88 is constructed from one
piece and does not employ tie rod bolts and washers as found
on other cylinders. The rod 90 is greatly oversized to prevent
bending during the gripping of unusually shaped piles. The
exemplary rod 90 is 4.5 inches in diameter and is preferably
greater than 3.5 inches in diameter. The seals used in the
cylinder 88 are bronze impregnated to improve life and
reduce leakage.

Referring now to FIGS. 2 and 4, the construction and
operation of the anvil portion 42 will be described in further
detail.
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The anvil portion 42 basically comprises the upper wall
44 of the housing 30, the anvil plate 46, a lateral plate 98,
and a plurality of front plates 100, and a plurality of rear
plates 102. The anvil plate 46 has a front edge 464, a back
edge 46b, a left side edge 46¢, and a right side edge 46d.

The lateral plate 98 extends between the left side edge 46¢
and the right side edge 464 midway between the front edge
46a and the back edge 46b. The lateral plate 98 is rigidly
connected to the upper wall 44 and the anvil plate 46 by
welding or the like.

The front plates 100 are equally spaced from each other
between the lateral plate 98 and the anvil plate front edge
46a, while the rear plates 102 are also cqually spaced from
each other and extend between the lateral plate 98 and the
anvil plate rear edge 46b. The front plates 100 and the rear
plates 102 are rigidly connected to the upper wall 44, the
anvil plate 46, and the lateral plate 98 by welding or the like.

Front attachment holes 104 and rear attachment holes (not
shown) corresponding to the front attachment holes 104 are
formed in the anvil plate 46. The front attachment holes 104
are formed between the lateral plate 98 and the anvil plate
front edge 46a, while the rear attachment holes are formed
between the lateral plate 98 and the anvil plate rear edge 46b.

The clamp assembly 20 is fastened to the vibratory device
24 by atiachment bolts 106 than are inserted through the
front and rear attachment holes in the anvil plate and
corresponding holes 108 formed in the vibratory device 24.
Nuts 110 are employed to secure the bolts 106 within the
holes 104. The front and rear attachment holes 104, attach-
ment bolts 106, holes 108 in the vibratory device 24, and
nuts 110 form an attachment means 112 for attaching the
clamp assembly 20 to the vibratory device 24.

As perhaps best shown by the perspective view in FIG, 4,
the front and rear attachment holes in the anvil plate 46 are
easily accessible; this easy accessibility greatly facilitates
the insertion and tightening of the bolts cmployed to attach
the clamp assembly 20 to the vibratory device 24. Conse-
quently, the attachment of the clamp assembly 20 to and
removal of the clamp assembly 20 from the vibratory device
24 can be performed more simply and quickly.

Assembled as just-described, the lateral plate 98, front
plates 100, and rear plates 102 reinforce the upper wall 44
of the housing 30; accordingly, should the pile 22 slip as it
is being driven and contact the upper wall 44, the plates 98,
100, and 102 that reinforce .this wall 44 will alleviate
damage to the wall 44.

Additionally, the lateral plate 98, front plates 100, and rear
plates 102 space the anvil plate 46 a distance above.the
housing upper wall 44. Should the pile 22 damage the
housing upper wall 44, the spacing of the anvil plate 46
above the upper wall 44 will help prevent damage to the
upper wall 44 from being transmitted to the anvil plate 46.
Therefore, because the attachment bolts 106 connecting the
clamp assembly 20 to the vibratory device 48 extend
through the anvil plate 46, the spacing of the anvil plate 46
above the upper wall 44 will help prevent the damage to the
attachment bolts 106. This helps maintain the integrity of the
attachment means H2 for attaching the clamp assembly 20
to the vibratory device 24 should the pile 22 slip within the
clamping means 39,

Further, as shown in FIG, 2, a shock absorbing material

114 may be placed on the anvil upper wall 44. Should the

pile 22 slip, the pile 22 will contact the shock absorbing
material 114 and will not directly- contact the anvil upper
wall 44, The shock absorbing material 114 thus additionally
protects the vibratory device 24 and anvil upper wall 44.
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The clamp asscmbly 20 as just described alleviates slip-
page of the pile 22; reduces damage should such slippage
occur; increases the rate at which piles can be driven and
cxtracted by simplifying the process of swilching gripping
members designed for different pile types; simplifies the
process of attaching the clamp assembly 20 to the vibratory
device 24; and reduces cost to the end user because sub-
stantial portions of the clamp assembly 20 can be used for
different types of piles.

From the foregoing, it should be clear to one of ordinary
skill in the art that the preseat invention may be embodied
in forms other than those described above in detail. The
above described embodiment is therefore to be considered in
all respects illustrative and not restrictive, the scope of the
invention being indicated by the appended claims rather than
the foregoing description. All changes that come within the
meaning and scope of the claims are intended to be
embraced thercin.

What is claimed is:

1. A clamp assembly for attaching a pile to a pile driving
apparatus for inserting and/or extracting the pile, compris-
ing:

a. a housing;

b. a first gripping assembly rigidly attached to the hous-

ing;

c. a pivol member pivotably attached to the housing by a

pivot pin;

d. a sccond gripping assembly rotatably attached to the

pivot member; and

¢. actuating means for displacing the pivot member and

the second gripping assembly such that the pile is
gripped between the first and second gripping assem-
blies, the actuating means comprising a piston actuator
having a first end rotatably connected to the housing
and a second end rotatably attached to the pivot mem-
ber by an actuator pin; wherein

f. as the second gripping assembly engages the pile, the

second gripping assembly moves relative to the pivot
member into a desired orientation relative to the pile;
and

8. the pivot pin and the actuator pin are removed to allow

removal and replacement of the second gripping assem-
bly.

2. A clamp assembly as recited in claim 1, in which the
second gripping assembly is attached to the pivot member
by a grip member pin, where the second gripping assembly
rotates about the grip member pin.

3. A clamp assembly as recited in claim 2, in which the
pivot member comprises first and second arm portions, the
grip member pin extends between the first and second arm
portions, and the second gripping assembly is arranged
between the first and second arm portions.

4. A clamp assembly as recited in claim 1, in which the
housing comprises a housing upper wall, further comprising:

a. an anvil plate; and .

b. a plurality of vertical plates extending between the

housing upper wall and the anvil plate.

5. A clamp assembly as recited in claim 4, in which the
anvil plate is adapted to be connected to the pile driving
apparatus,

6. A clamp assembly as recited in claim 5, in which the
plurality of vertical plates are arranged to allow access to at
least an exposed portion of alower surface of the anvil plate,

7. A clamp assembly as recited in claim 6, in which:

a. mounting holes are formed in the exposed portion of the

lower surface of the anvil plate; and
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b. bolts are inserted into the mounting holes to fasten the
clamp assembly to the pile driving apparatus.

" 8. Aclamp assembly for attaching a pile to a pile driving
apparatus for inserting and/or extracting the pile, compris-
ing:

a. a housing comprising a housing upper wall;

b. gripping means located within the housing for gripping
the pile; and

¢. anvil means for engaging the pile should the gripping
means fail to grip the pile, the anvil means comprising
an anvil plate spaced above the housing upper wall and
a plurality of vertical plates rigidly connected between
the anvil plate and the housing upper wall.

9. A clamp assembly as rccited in claim 8, in which means
are formed in the anvil plate for allowing the anvil plate to
be connccted to the pile driving apparatus.

10. A clamp assembly as recited in claim 9, in which the
plurality of vertical plates are arranged to allow access to at
lcast an exposed portion of a lower surface of the anvil plate.

11. A clamp assembly as recited in claim 10, in which:

a. mounting holes are formed in the exposed portion of the
lower surface of the anvil plate; and

b. bolts are inserted into the mounting holes to fasten the
clamp assembly to the pile driving apparatus.

12. A clamp assembly as recited in claim 8, in which at
least one opening is formed in the housing to allow at least
a portion of the gripping means to be seen by an operator of
the pile driving apparatus.

13. A clamp assembly for attaching a pile to a pile driving
apparatus for inserting and/or extracting the pile, compris-
ing:

a. a generally rectangular housing having an upper wall,

a front side wall, a back side wall, a first side wall, and
a second side wall;

b. a fixed gripping assembly rigidly attached to an inner
surface on the second side wall;

¢. a pivot member having a first end pivotably connected
to the housing by a pivot pin, where the pivot pin
extends between the front and back side walls;

d. a movable gripping assembly rotatably connected to a
second end of the pivot member by a grip member pin;
and

€. a piston actuator having:

i. a cylinder rotatably attached by a cylinder pin to an
inner surface of the first side wall, and

ii. arod rotatably attached to the second end of the pivot
member by a rod pin; wherein

f. the pile is inserted from below into the housing between
the fixed and movable gripping assemblies;

&. actuation of the piston actuator to extend the rod causes
the movable gripping assembly to rotate downwards
relative to the housing about an axis defined by the
pivot pin towards the fixed gripping assembly to grip
the pile therebetween; and

h. upon contacting the pile, the second gripping assembly
rotates relative to the pivot member about an axis
defined by the grip member pin into a desired orienta-
tion with respect to the pile.

14. A clamp assembly as recited in claim 13, further

comprising:

a. a generally rectangular anvil plate having front, back,
left, and right edges; and

b. a lateral support plate rigidly connected to the anvil
plate and to the housing upper wail.
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15. A clamp assembly as recited in claim 13, in which:

a.

b.

the anvil plate is generally rectangular and has front,
back, left, and right edges; and

the lateral support plate cxtends from the left edge to
the right edge of the anvil plate and is substantially
cquidistant from the front and back edges of the anvil
plate; wherein

. the clamp asscmbly further comprises a plurality of

front and back support plates rigidly connected to the
anvil plate, the lateral support plate, and the housing
upper wall.

16. The clamp assembly as recited in claim 15, in which:

a.

b.

C.

the front support plates cxtend between the lateral
support platc and the front edge of the anvil plate;
thc back support plates extend between the lateral
support plate and the back edge of the anvil plate; and
mounting holes are formed in the anvil plate between
the front and back support plates, where bolts are
inserted into the mounting holes to attach the clamp
assembly onto the pile driving apparatus.

17. A clamp assembly for attaching a pile to a pile driving
apparatus for inserting and/or extracting the pile, compris-

ing:

a. a housing comprising a housing upper wall;

b.

a first gripping asscmbly rigidly attached to the hous-
ing;

10

15

25

10
¢. a pivot member pivotably attached to the housing;

d. a second gripping asscmbly rotatably attached to the
pivot member;

c. actuating means for displacing the pivot member and
the second gripping assembly such that the pile is
gripped between the first and second gripping assem-
blies;

f. an anvil plate; and

g. a plurality of vertical plates extending between the
housing upper wall and the anvil plate; wherein

h. as the second gripping assembly engages the pile, the
second gripping assembly moves relative to the pivot
member into a desired orientation relative to the pile.

18. A clamp assembly as recited in claim 17, in which
means are formed in the anvil plate for allowing the anvil
plate to be connected to the pile driving apparatus.

19. A clamp assembly as recited in claim 18, in which the
plurality of vertical plates are arranged to allow access to at
least an exposed portion of a lower surface of the anvil plate.

20. A clamp assembly as recited in claim 19, in which:

a. mounting holes are formed in the exposed portion of the
lower surface of the anvil plate; and

b. bolts are inserted into thc mounting holes to fasten the
clamp assembly to the pile driving apparatus.

* ¥ %k k  a
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[57] ABSTRACT

A clamp assembly for attaching a pile to a device for
inserting and/or extracting the pile. The clamp assembly has
a fixed gripping assembly and a movable gripping assembly.
The fixed gripping assembly is rigidly attached to a housing,
The movable gripping assembly is rotatably attached to a
pivot arm that is pivotably attached to the housing. The pile
is placed between the gripping assemblies and a piston
causes the pivot arm to rotate such that the pile is gripped
between the gripping assemblies. The movable gripping
assembly rotates relative to the pivot arm into a desirable
position relative to the pile as it cngages the pile to increasc
the ability of the clamp asscmbly to grip the pile. An anvil
formed on the top of the clamp assembly facilitates attach-
ment of the clamp assembly to the pile driving and/or
extracting device and alleviated damage to the bolts used lo
attach the clamp assembly to the pile driving and/or extract-
ing device.
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REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heavy brackets [ ] appeared in the
patent, but has been deleted and is no longer a part of the
patent; matter printed in italics indicates additions made
to the patent.

AS A RESULT OF REEXAMINATION, IT 1IAS BEEN
DETERMINED THAT:

Claims 9-12, 14 and 16 are cancelled.

Claims 1, 3, 8, 13 and 17 arc determined to be patentable
as amcnded.

Claims 2, 4-7, 15 and 18-20, dependent on an amended
claim, are determined to be patentable.

1. A clamp assembly for attaching a pile to a pile driving
apparatus for inserting and/or extracting the pile, compris-
ing:

a. a housing comprising a front wall, a back wall, a left
side wall, and a right side wall defining a household
passageway;

b. a first gripping assembly rigidly attached to the right
side wall of the housing;

c. a pivot member pivotably attached to the housing by a
pivot pin, where the pivot pin extends between the front
and back walls outside of the housing passageway, part
of the pivot member is located within the housing
passageway, and the pivot member comprises at least
one arm portion that extends through an opening in the
right side wall,

d. a second gripping assembly rotatably attached to the
pivot member such that at least a portion of the second
gripping assembly is within the housing passageway;
and

e. actuating means for displacing the pivot member and
the second gripping assembly such that the pile is
gripped between the first and second gripping
assemblies, the actuating means comprising a piston
actuator having a first end rotatably connected to the
housing and a second end rotatably attached to the
pivot member by an actuator pin; wherein

f. as the second gripping assembly engages the pile, the
second gripping assembly moves relative to the pivot
member into a desired orientation relative to the pile;
[and]

g. the pivot pin and the actuator pin are removed to allow
removal and replacement of the second gripping assem-
bly.

3. A clamp assembly as recited in claim 2, in which the
pivot member comprises first and second arm portions, the
grip member pin extends between the first and second arm
portions, [and] the second gripping assembly is arranged
between the first and second arm portions, and the first and
second arm portions are arranged on either side of the pile
when the pile is gripped by the first and second gripping
assemblies.

8. A clamp asscmbly for attaching a pile to a pile driving
apparatus for inserting and/or extracting the pile, compris-
ing:
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a. a housing comprising a housing upper wall;

b. gripping means located within the housing for gripping
the pile; fand]

c. anvil means for engaging the pile should the gripping
means fail to grip the pile, the anvil means comprising
an anvil plate spaced above the housing upper wall, a
lateral plate connected between the anvil plate and the
housing upper wall, a plurality of front Plates rigidly
connected (o the anvil plate, the housing upper wall,
and the lateral plate, and a plurality of [vertical] back
plates rigidly connected between the anvil plate [and]},
the housing upper wall, and the lateral plate; and

a plurality of bolts for connecting the housing to the pile
driving apparatus, where the bolts extend through the
anvil plate at locations spaced on either side of the
lateral plate and between the front and back plates;
wherein

the lateral plate, front plates, and back plates space the
anvil plate from the housing upper wall to inhibit
damage to the bolts if the housing upper wall is
damaged.

13. A clamp assembly for attaching a pile to a pile driving
apparatus for inserting and/or extracting the pile, compris-
ing:

a. a generally rectangular housing having an upper wall,

a front side wall, a back side wall, a first side wall, and
a second side wall defining a housing opening and a
housing passageway into which the pile is inserted
when the pile is attached 1o the pile driving apparatus;

b. a fixed gripping assembly rigidly attached to an inner
surface on the sccond side wall at a first vertical
location;

¢. a pivot member having a first end pivotably connected
[to the housing] between the front and back side walls
by a pivot pin, wherein the pivot pin extends between
the front and back side walls at a second vertical
location that is spaced above the first vertical location,
the pivot member further comprising a second end
arranged outside of the housing passageway;

d. a movable gripping assembly rotatably connected to a
sccond end of the pivol member by a grip member pin
such that the movable gripping assembly is spaced on
an opposite side of the housing passageway from the
second side wall, and

¢. a piston actuator located outside of the housing pas-
sageway and having:

i. a cylinder rotatably attached by a cylinder pin to an
inner surface of the first side wall, and

ii. a rod rotatably attached to the second cnd of the pivot
member by a rod pin; wherein

f. the pile is inserted from below into the housing between
the fixed and movable gripping assemblics;

g. actuation of the piston actuator to extend the rod causes
the movable gripping assembly to rotate downwards
relative to the housing about an axis defined by the
pivol pin towards the fixed gripping asscmbly to grip
the pile therebetween; and

h. upon contacting the pile, the second gripping assembly
rotates relative to the pivot member about an axis
defined by the grip member pin into a desired orienta-
tion with respect to the pile.

17. A clamp assembly for attaching a pile to a pile driving
apparatus for inserting and/or extracting the pile, compris-
ing:

a. a housing comprising a housing upper wall;
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b. a first gripping assembly rigidly attached to the housing
on a first side of the housing passageway,

¢. a pivot member having a first end pivotably attached to
the housing outside of the housing passageway on the
first side of the housing passageway and a second end
that extends owside of the housing passageway on a
second side of the housing passageway, where the
second side of the housing passageway is substantially
opposite to the first side of the housing passageway;

d. a sccond gripping asscmbly rotatably attached to the
pivot member within the housing passageway,

¢. actualing means arranged outside of the housing pas-
sageway and connected to the second end of the pivot
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member for displacing the pivot member and the sec-
ond gripping assembly such that the pile is gripped
between the first and second gripping assemblies;

. an anvil plate; and
- a plurality of vertical plates extending between the

housing upper wall and the anvil plate; wherein

- as the second gripping assembly engages the pile, the

second gripping assembly moves rowards the first
gripping assembly to grip the pile and also rotates
relative to the pivot member into a desired orientation
relative to the pile.

L * * * *





