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Description

[0001] The present disclosure relates to pile driving
equipment. More particularly, the present disclosure re-
lates to a modular vibratory side grip pile driver system
and method for assembly.

[0002] Vibratory pile drivers are used in a plurality of
applications to drive pile, such as sheet pile, pipes, I-
beams, H-beams, and poles, for example, into the
ground. The pile driver may be mounted on an excavator
and include articulating arms and side-gripping jaws to
facilitate the pile driving process.

[0003] Current side grip vibratory pile drivers have the
disadvantage that they are designed for driving only one
type of pile. Therefore, ifitis desired to switch from driving
sheet pile to H-pile, for example, a separate unit must be
employed. This leads to significant increased cost at a
job site and requires that the construction company in-
ventory more than type of pile driver for use at its various
job sites.

[0004] The modular vibratory pile driving system of the
present invention comprises a base unit having a hous-
ing, a vibratory gear case and a mounting base rigidly
connected to the housing. It also includes two jaws that
are spaced apart longitudinally wherein the jaws include
jaw halves that are movable relative to each other to en-
able a pile to be gripped. In a preferred embodiment,
each of the jaws includes a stationary jaw half rigidly con-
nected to the mounting base and a pivotable jaw rotatably
connected to the mounting base and caused to open and
close through the action of one or more hydraulic cylin-
ders. The pile driver system also includes a set of gripping
assemblies having different gripping profiles adapted for
gripping a variety of different pile profiles. These gripping
assemblies are interchangeable so that the same base
unit can be utilized to drive a variety of pile profiles. In
one embodiment, the gripping assemblies include ele-
ments that are removably attached to the stationary jaw
halves as well as removable pivot arms including gripping
profiles that match the profiles of the gripping assemblies
mounted to the stationary jaws.

[0005] Advantageously, the modular vibratory pile
driver system eliminates the need to obtain a plurality of
pile drivers matching the types of pile to be driven. In-
stead, the modular vibratory pile driver uses the same
housing and gear case for all types of pile and utilizes
modular sets of gripping assemblies to facilitate driving
different types of pile, thereby reducing costs and saving
time. Further, the modular vibratory pile drivers of the
present disclosure facilitate centering of the pile with the
pile driver, thereby enhancing the efficiency of energy
transfer to the pile and reducing the stress on the gear
case of the pile driver. Moreover, the modular vibratory
pile driver facilitates straight driving of the pile because
the centerline of the pile matches the centerline provided
by the selected modular gripping assembly set.

[0006] In one form thereof, the present invention is a
modular side grip vibratory pile driver system comprising
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a housing that includes a mounting base comprising first
jaw halves. A vibratory gear case is mounted to the hous-
ing and a pivotable arm assembly forming two second
jaw halves is pivotally connected to the housing. The re-
spective firstand second jaw halves form a pair of spaced
apart jaws adapted for gripping a pile at two longitudinally
spaced apart locations. An attachment assembly con-
nects the housing to a construction machine. The hous-
ing is rotatably connected to the attachment assembly
and rotatable between a first position wherein the jaws
are oriented vertically and spaced apart horizontally and
a second position wherein the jaws are oriented horizon-
tally and spaced apart vertically. The jaws are open there-
by forming a gap so that a pile can enter the jaws laterally.
A plurality of sets of gripping assemblies having different
gripping profiles adapted for gripping a variety of different
pile profiles are interchangeably connected to and form
the pile gripping elements of the jaws. The jaws include
a single set of the interchangeable gripping assemblies
detachably and interchangeably connected thereto.
[0007] In another form thereof, the invention consti-
tutes a method of changing a modular side grip vibratory
pile driver from a first configuration to a second configu-
ration. One of the sets of gripping assemblies is selected
from the plurality of sets wherein the selected gripping
assembly accommodates the profile of a pile to be driven
and this gripping assembly is substituted for the current
set of gripping assemblies forming the gripping surfaces
on each of the jaws. In one embodiment each of the jaws
comprises a stationary jaw halfand aremovably rotatable
jaw half and the step of substituting comprises replacing
the current rotatable jaw halves with rotatable jaw halves
from the plurality of sets having a gripping profile that
accommodates the profile of the pile to be driven. The
gripping assembly on the stationary jaw is replaced with
a gripping assembly from the plurality of sets that accom-
modates the pile profile.

[0008] The above-mentioned and other features of the
disclosure, and the manner of attaining them, will become
more apparent and will be better understood by reference
to the following description of embodiments of the dis-
closure taken in conjunction with the accompanying
drawings, wherein:

Fig. 1 is a perspective view of a first embodiment
modular side grip vibratory pile driver of the present
disclosure, further illustrating a sheet pile clamped
in the jaw assembly of the pile driver;

Fig. 2 is another perspective view of the modular
vibratory pile driver of Fig. 1;

Fig. 3 is a side view of the modular vibratory pile
driver of Fig. 1;

Fig. 4 is a top view of the modular vibratory pile driver
of Fig. 1;

Fig. 5 is another perspective view of the modular
vibratory pile driver of Fig. 1, further illustrating the
hydraulic cylinders used to power the jaw assembly
of the pile driver;
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Fig. 6 is an exploded view of a portion of the modular
vibratory pile driver of Fig. 1;

Fig. 7 is another exploded view of a portion of the
modular vibratory pile driver of Fig. 1;

Fig. 8 is a perspective view of a second embodiment
modular side grip vibratory pile driver of the present
disclosure, further illustrating a large diameter pipe
clamped in the jaw assembly of the pile driver;

Fig. 9 is another perspective view of the modular
vibratory pile driver of Fig. 8;

Fig. 10 is a side view of the modular vibratory pile
driver of Fig. 8;

Fig. 11 is a top view of the modular vibratory pile
driver of Fig. 8;

Fig. 12 is a perspective view of a third embodiment
modular side grip vibratory pile driver of the present
disclosure, further illustrating a small diameter pipe
clamped in the jaw assembly of the pile driver;

Fig. 13 is another perspective view of the modular
vibratory pile driver of Fig. 12;

Fig. 14 is another perspective view of the modular
vibratory pile driver of Fig. 12;

Fig. 15 is a side view of the modular vibratory pile
driver of Fig. 12;

Fig. 16 is a top view of the modular vibratory pile
driver of Fig. 12;

Fig. 17 is an exploded view of a portion of the modular
vibratory pile driver of either Fig. 8 or Fig. 12; and
Fig. 18 is another exploded view of a portion of the
modular vibratory pile driver of either Fig. 8 or Fig. 12.

[0009] Corresponding reference characters indicate
corresponding parts throughout the several views. The
exemplifications set out herein illustrate embodiments of
the disclosure and such exemplifications are not to be
construed as limiting the scope of the invention in any
manner.

[0010] Referring now to Figs. 1-5, modular vibratory
side grip pile driver 30 is shown and generally includes
housing 31, first assembly 35, and jaw assembly 50. Pile
driver 30 may be used to grasp and drive sheet or beam,
e.g., I-beam and H-beam, pile 33 into the ground. Hous-
ing 31 includes vibratory gear case 36 and mounting base
37. Bracket 41 connects housing 31 to attachment as-
sembly 32 which is used to attach pile driver 30 to an
excavator or other suitable construction machine for
mounting pile driver 30 thereon. Rotational connector 38
is provided along with attachment plate 32 to permit ro-
tation of housing 31 relative to the excavator. Rubber
insulators 34 are included on the inner portions of housing
31 to reduce vibration caused by gear case 36 during
use of pile driver 30 and to prevent such vibration from
vibrating a portion of the excavator. Pile driver 30 is a
modification of the Model SPM 15 vibratory pile driver
manufactured by Hercules Machinery Corporation of Fort
Wayne, Indiana, and incorporates most of the mecha-
nism of such pile driver except for the structure that adds
the modularity feature. In other words, the base unit re-
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mains the same for the various configurations adapted
to grip certain types of sheet, pipe, H or other pile.
[0011] A further example of a side grip vibratory pile
driver is disclosed in United States Reissue Patent No.
RE37,661. The disclosure of this patent is specifically
incorporated herein by reference.

[0012] Mounting assembly 35 includes a mounting
base 37 rigidly connected to the housing 31 and forming
a first pair of jaw halves 37a and first gripping assembly
39. In an exemplary embodiment, mounting base 37 hav-
ing jaws 37a is stationary relative to gear case 36. In an
alternative embodiment, mounting base 37 is movable
relative to gear case 36. Referring to Figs. 6 and 7, first
gripping assembly 39.includes first gripping mount 53
which may include a plurality of slots 54 for mating en-
gagement with a plurality of fasteners 55 for securing first
gripping mount 53 to mounting base 37. Slots 54 are
provided instead of holes or apertures sized to accept
fasteners 55 because slots 54 allow first gripping mount
53 to move and slightly adjust front-to-back and side-to-
side relative to mounting base 37, thereby allowing first
gripping mount 53 to align with arm gripping assembly
52 in a complementary engagement to securely hold
sheet pile 33. First gripping assembly 39 also includes
two contact plates 47 for providing direct contact with
sheet pile 33. In an exemplary embodiment, contact
plates 47 have a knurled or otherwise roughened surface
to enhance and facilitate gripping of sheet pile 33. Each
contact plate 47 is assembled to first gripping mount 53
with rubber washer 46, bolt 43, spring 45, and nut 44.
Spring 45 advantageously allows contact plate 47 to ad-
just during engagement of sheet pile 33.

[0013] Referring now to Figs. 2, 3, 5, 6, and 7, jaw
assembly 50 comprises a pair of jaws including first grip-
ping assembly 39, arms 40, and arm gripping assemblies
52. Each arm 40 is pivotally and detachably affixed to
housing 31 and preferably to an extension of mounting
base 37 via pin 48 which creates a pivot joint of arm 40
relative to base 37. Each arm 40 is connected via pin 49
to hydraulic cylinder 42 which is connected to a hydraulic
system (not shown) of the excavator to which pile driver
30 is attached to provide pivot control of arms 40. Each
arm40includes an arm gripping assembly 52 detachably
affixed thereto. Each arm gripping assembly 52 includes
contact plate 47 which is connected to arm 40 via rubber
washer 46, bolt 43, spring 45, and nut 44.

[0014] Referring now to Figs. 3, 5, 6, and 7, pile driver
30 preferably includes lower jaws 51 which provide mat-
ing contact plates 47 for gripping a top portion of sheet
pile 33 to facilitate final driving of pile 33 into the ground.
[0015] In operation and referring to Figs. 1-7, jaw as-
sembly 50 provides side-gripping force on pile 33 in which
arms 40 are hydraulically actuated to grasp and move
sheet pile 33 into a desired location for driving pile 33
into the ground. The upper and lower sets of jaw halves
forming the jaws of jaw assembly 50 are open so that a
pile 33 can enter the jaws laterally and then be gripped
when the jaws 50 are closed. Arms 40 secure pile 33



5 EP 2 003 252 A1 6

while gear case 36 provides vibration while the excavator
guides modular vibratory pile driver 30 towards the
ground and sheet pile 33 into the ground. Modular vibra-
tory pile driver 30 defines centerline 60 (Fig. 4) along
which the most focused and concentrated power is de-
veloped in pile driver 30. Advantageously, centerline 60
matches centerline 61 of sheet pile 33, thereby enhanc-
ing the efficiency of energy transfer to pile 33 and reduc-
ing stress on gear case 36. Moreover, modular vibratory
pile driver 30 facilitates substantially straight driving of
pile 33 because centerline 60 matches centerline 61.
[0016] Referring now to Figs. 8-11, modular vibratory
pile driver configuration 130 is shown and is substantially
identical to modular vibratory pile driver 30, described
above with reference to Figs. 1-7, except for arms 140,
arm gripping assembly 152, and first gripping assembly
139, as described below that have been installed in place
of arms 40 and gripping assemblies 52 and 39, respec-
tively. In other words, housing 31 remains the same in
the configuration shown in Figs. 8-11 as compared with
the configuration shown in Figs. 1-7.

[0017] Referring still to Figs. 8-11, modular vibratory
side grip pile driver 130 configured as a cylindrical pile
driver is shown and generally includes housing 31, as-
sembly 135, and jaws 150. Pile driver 130 may be used
to grasp and drive large pipe pile 133 into the ground or
other desirable location.

[0018] Mounting assembly 135 includes mounting
base 37 and first gripping assembly 139. First gripping
assembly 139 includes first gripping mount 153 detach-
ably mounted to base 37. First gripping assembly 139
also includes two contact surfaces 147 for providing di-
rect contact with pile 133. In an exemplary embodiment,
contact surfaces 147 are arcuate to match the outer di-
ameter of pile 133 and are knurled to enhance and facil-
itate gripping of pile 133.

[0019] Jaw assembly 150 includes mounting base 37,
first gripping assembly 139, arms 140, and arm gripping
assemblies 152. Each arm 140 is pivotally and detach-
ably affixed to base 37 via pin 48 which creates a pivot
joint of arm 140 relative to mounting base 37. Each arm
140 is connected via pin 49 to hydraulic cylinder 42 which
is connected to a hydraulic system (not shown) of the
excavator to which pile driver 130 is attached to provide
pivot control of arms 140. Each arm 140 includes an arm
gripping assembly 152 detachably affixed thereto. Arm
gripping assembly 152 includes arm gripping mount 156
with contact surfaces 147 for providing direct contact with
pile 133. In an exemplary embodiment, contact surfaces
147 are arcuate to match an outer diameter of pile 133
and are knurled to enhance and facilitate gripping of pile
133.

[0020] Arm gripping assembly 152 and first gripping
assembly 139 encircle pile 133 and form pipe grip en-
gagement 157 therebetween, as shown in Fig. 11. Pipe
grip engagement 157 between arm gripping assembly
152 and first gripping assembly 139 prevents deforma-
tion of pile 133 when jaw assembly 150 is clamped shut
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and also enhances the hold of pile 133 in pile driver 130.
Referring now to Fig. 10, pile driver configuration 130
may optionally include lower jaws 151 which provide mat-
ing contact surfaces 147 for gripping a top portion of pile
133 for final driving of pile 133 into the ground. When pile
133 is engaged by only lower jaws 151 (Fig. 10) to finally
drive pile 133 into the ground, the interlocking engage-
ment provided by pipe grip engagement 157 prevents
arms 140 from flopping around due to the vibration.
[0021] In operation and referring again to Figs. 8-11,
jaw assembly 150 provides side gripping force on pile
133 in a substantially similar manner as jaw assembly
50; described above with respect to Figs. 1-7. Advanta-
geously, modular vibratory pile driver configuration 130
defines centerline 160 (Fig. 11) which substantially
matches centerline 161 of pile 133.

[0022] To switch from the configuration shown in Figs.
1-7 to the configuration shown in Figs. 8-11, a user of
pile driver 30 removes pins 48, 49 associated with arms
40. Arms 40 are then removed from mounting base 37.
Arms 140 may then be attached to mounting base 37
with pins 48, 49 to form configuration 130 which is now
equipped to grip pile 133.

[0023] Referring now to Figs. 12-16, modular vibratory
pile driver configuration 230 is shown and is substantially
identical to configurations 30, 130, described above with
reference to Figs. 1-7 and 8-11, except for arm gripping
assembly 252 and first gripping assembly 239, as de-
scribed below, i.e., all of the structure, including housing
31, remains the same in the configuration shown in Figs.
12-16 as compared with the configurations shown in Figs.
1-7 and 8-11, and arms 140 remain the same in the con-
figuration shown in Figs. 12-16 as compared with the
configuration shown in Figs. 8-11. Replacement gripping
assemblies 235, 239, 250 and 252, gripping mounts 253
and 256 and contact services 247 are sized to match the
smaller diameter cylindrical pipe pile 233.

[0024] In operation, jaw assembly 250 provides side
gripping force on pile 233 in a substantially similar man-
ner as jaws 50, 150, described above with respect to
Figs. 1-7 and 8-11. Advantageously, modular vibratory
pile driver 230 defines centerline 260 (Fig. 16) which sub-
stantially matches centerline 261 of pile 233.

[0025] To switch from the embodiment shown in Figs.
8-11 to the embodiment shown in Figs. 12-16, the user
removes fasteners 155 from first gripping assembly 139
and arm gripping assemblies 152 to detach first gripping
assembly 139 and arm gripping assemblies 152. First
gripping assembly 239 and arm gripping assemblies 252
may then be respectively attached to mounting base 37
and arms 140 with fasteners 255, thereby forming con-
figuration 230 which is equipped to grip smaller diameter
pile 233.

[0026] Referring to Figs. 17 and 18, first gripping as-
sembly 139 includes first gripping mount 153 which in-
cludes a plurality of slots 154 for mating engagement with
a plurality of fasteners 155 for detachably affixing first
gripping mount 153 to mounting base 37. Slots 154 are
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provided instead of holes or apertures sized to accept
fasteners 155 because slots 154 allow first gripping
mount 153 to move and slightly adjust front-to-back and
side-to-side relative to base 37, thereby allowing first
gripping mount 153 to align with arm gripping assembly
152 to securely hold pile 133. First gripping assembly
139 also may include two contact surfaces 147 for pro-
viding direct contact with pile 133.

[0027] Piles 133, 233 may be formed as Schedule 40
piping having an outer diameter as small as approximate-
ly 12", 1", 1%2", 2", 3", 4", or 4¥2", or as large as 40", 30",
20", 15", 10", 9", 8", 7", 6%", 6", 512", or 5".

[0028] In operation, modular vibratory pile driver con-
figurations 30, 130, 230 provide flexibility and options
depending on the type of pile to be driven into the ground.
For example, pile driver configuration 30 may be used to
drive a sheet pile, e.g., sheet pile 33, into the ground.
Subsequently, a user of pile driver 30 may want to drive
a pipe pile. Advantageously, the user simply removes
arms 40 from pile driver 30 and replaces them with arms
140 using the same attachments, i.e., pins 48, 49, to at-
tach arms 140 to mounting base 37 and hydraulic cylin-
ders 42 to form configuration 130. In one embodiment,
arms 140 have arm gripping assembly 152 detachably
affixed thereto and mounting base 37 has complemen-
tary first gripping assembly 153 detachably affixed there-
to to accommodate large pipe pile 133. Alternatively,
arms 140 have arm gripping assemblies 252 detachably
affixed thereto and base 37 has complementary first grip-
ping assembly 253 detachably affixed thereto to accom-
modate small pipe pile 233. Therefore, arms 40, 140,
arm gripping assemblies 152, 252, and first gripping as-
semblies 153, 253 are modular attachments that may be
interchanged depending on the size and type of pile to
be driven into the ground.

[0029] Advantageously, the modular vibratory pile
driver configuration described in the present application
provide various degrees of modularity to provide varia-
bility and flexibility in selecting components to provide
the optimum outcome for a desired pile driving proce-
dure. For example, the pivotable arms are replaced with
a different set of pivotable arms. In another example, the
arms remain attached to the first portion but the gripping
assemblies are replaced with a different set of gripping
assemblies. Advantageously, the modular vibratory pile
driver configurations of the present application all utilize
the same housing 31 including gear case 36 and mount-
ing base 37. Thus, a user of the pile driver only needs to
purchase a single base unit, instead of purchasing three
or more separate pile drivers. The modular attachments
of the present application are advantageously used in-
terchangeably with the base unit to provide a modular
side grip vibratory pile driver. Therefore, the overall cost
of the pile driving system is substantially reduced. More-
over, the efficiency of the pile driving system is main-
tained.

[0030] While this disclosure has been described as
having exemplary designs, the present disclosure can
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be further modified within the spirit and scope of this dis-
closure. This application is therefore intended to cover
any variations, uses, or adaptations of the disclosure us-
ing its general principles. Further, this application is in-
tended to cover such departures from the present disclo-
sure as come within known or customary practice in the
art to which this disclosure pertains and which fall within
the limits of the appended claims.

Claims

1. A modular side grip vibratory pile driver system (30),
comprising:

a housing (31), said housing including a mount-
ing base (37)comprising two first jaw halves
(37a);

a vibratory gear case (36) mounted to said hous-
ing (31);

an arm assembly forming two second jaw halves
(40) pivotally connected to said housing, respec-
tive said first and second jaw halves forming a
pair of spaced-apart jaws adapted for gripping
a pile (33) at two longitudinally spaced apart lo-
cations;

an attachment assembly (32) adapted to con-
nect said housing (31) to a construction ma-
chine, said housing being rotatably connected
to said attachment assembly and being rotata-
ble between a first position wherein the jaws
(37a, 40) are oriented vertically and spaced
apart horizontally and a second position wherein
the jaws are oriented horizontally and spaced
apart vertically; characterized by:

aplurality of sets of gripping assemblies (39,
139, 239) having different gripping profiles
adapted for gripping a variety of different
pile profiles, said sets of gripping assem-
blies (39, 139, 239) adapted to be inter-
changeably connected to and forming pile
gripping elements of said jaws;

said jaws (37a, 40) including a single set of
said interchangeably connected gripping
assemblies detachably and interchangea-
bly connected thereto;

said jaws being open and forming a gap so
that a pile (33) can enter the jaws laterally.

2. The modular pile driver system of Claim 1, charac-
terized in that at least some of said sets of gripping
assembilies (39, 139, 239) include a first gripping as-
sembly detachably mounted to said mounting base
(37).

3. The modular pile driver system of Claim 2, charac-
terized in that said gripping assemblies (39,
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139,239) include a plurality of slots (54), said slots
configured to permit passage of fasteners (55) to se-
cure said gripping assembly to said mounting base
(37) and to permit adjustment of said first gripping
assembly relative to said mounting base.

The modular pile driver system of Claim 2 or Claim
3, characterized in that said at least some of said
sets of gripping assemblies (39, 139, 239) include
pairs of substitute rotatable arms (40, 140) that are
interchangeable with the arms forming the second
jaw halves, said substitute arms having gripping pro-
files matching respective said first gripping assem-
blies.

The modular pile driver system of any of the preced-
ing claims, characterized in that at least some of
said sets of gripping assemblies (39, 139, 239) in-
clude a second gripping assembly (152) that is de-
tachably mounted to said arm assembly (140).

The modular pile driver system of Claim 5, charac-
terized in that said second gripping assembly (152)
includes a plurality of slots (154) configured to permit
passage of fasteners (155) to secure said second
gripping assembly to said arms and to permit adjust-
ment of said second gripping assembly relative to
said arms.

The modular pile driver system of any of the preced-
ing claims, characterized in that said sets of grip-
ping assemblies (139, 239, 39) are respectively con-
figured to grip arelatively large pipe (133), arelatively
small pipe (233), a sheet pile (33) and a pole.

The modular pile driver system of any of the preced-
ing claims, characterized in that said second jaw
halves (40) are moveable from an open configuration
to a closed configuration relative to said first jaw
halves (37a) wherein when in said closed configu-
ration, said first jaw halves (37a) are interlockingly
engaged with said second jaw halves (40).

A method of changing a modular side grip vibratory
pile driver (30) from a first configuration to a second
configuration, said method comprising:

providing a modular side grip vibratory pile driver
comprising a housing (31), a vibratory gear case
(36) mounted to the housing and a pair of
spaced-apart jaws (37a, 40), the housing being
rotatably connected to a construction machine
and being rotatable between a first position
wherein the jaws are oriented vertically and
spaced apart horizontally and a second position
wherein the jaws are oriented horizontally and
spaced apart vertically, the jaws being open and
forming a gap so that a pile (33) can enter the
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jaws laterally, the jaws including a current set of
gripping assemblies (39) providing pile gripping
surfaces on said jaws;

providing a plurality of sets of gripping assem-
blies (39, 139, 239) having different gripping pro-
files adapted for gripping a variety of different
pile profiles (33, 133, 233); and

selecting one of said sets of gripping assemblies
that accommodates the profile of a pile to be
driven and substituting said selected set for the
current set of gripping assemblies to thereby
configure the pile driver for driving a pile with a
complementary profile.

10. The method of Claim 9, characterized in that the

11.

sets of gripping assemblies (139, 239, 39) are con-
figured respectively to grip a relatively large pipe
(133), a relatively small pipe (233), a sheet pile (33)
and a pole.

The method of Claims 9 or 10, characterized in that
each of said jaws (37a, 40) comprises a stationary
jaw half (37a) and a removable rotatable jaw half
(40), and wherein the step of substituting comprises:

replacing current rotatable jaw halves (40) with
rotatable jaw halves (40, 140, 240) from the plu-
rality of sets having a gripping profile that ac-
commodates the profile of the pile to be driven,
and

replacing a gripping assembly on the stationary
jaw (37a) with a gripping assembly (37a) from
the plurality of sets that accommodates the pro-
file of the pile to be driven.



3I

EP 2 003 252 A1

i —33




EP 2 003 252 A1

/
32 a
i T /// 4 10
= “T—=u) .
38 Z ”"u, o = ’/
—\ "%g“"‘.;lllo——— 2T
BB f{ItnT U = g
AN I S .,
. §0 E_: ”|| N NS = =X
& %/q\']t'\‘mﬂ € fife ,HII 01‘ 4
”’ l “ sl <
47 l |\11 | __~ :_}"", oé@l |
'TNﬁJ\\' S {nl“lw 0! o 34
334 B T M ’ IM | .
46\_ A — l | S/ pS
Dy R e
TS eE.
a7l H'Fﬁ _&'__ AN 49
| “ 7 J [ ==
N i ' “—? = 48
’ ’ ! 40
I [h“ {“['L | lll; I




1
ol nil N
— s S | LR
l" ” KBE
. ‘ ' (el
| LA Y AW
H LITR ¥ ] | 1] ]
|




EP 2 003 252 A1

10



EP 2 003 252 A1

FIG.S



EP 2 003 252 A1

12



EP 2 003 252 A1

FIG. 7

13






EP 2 003 252 A1

32 /1
a ¥
§° - = /// / :
oo n, 130
38 Z I o9 §. \Oo\ =
N Y '—-;%955‘:& __0_—__—: g
bes > H' "||'—'_:_—_——_ 36
g Sy
uu\/’F'_ = /'W‘”‘
3T~ Hh:—_—; 7“PQQI° "
= i | * ! o
= 2 = (-\ ' ‘l,_._.,3l
o @ =yl 34
P 5‘| 5 ”|| |,l||| 3 | /' ’ml'g 48
139 P A Al
52— 'g | ill ‘Il S _III ‘ |l° 34‘
||]_. | |||__' = % 140
e BT I =S
U\ et =2
1507 T T4 48 *
| l 1 140
|

15



EP 2 003 252 A1

38

| M- r fl‘|"'
I

|50 ol'll [e) ‘|1,O S )
\ | "“ l| q‘lll o)
— Elr'.f"l l‘l lH' ™

| l

By

F&Hk oot —

Aol e ||

140" Too o =7 T
|
| o

16




160, 161




EP 2 003 252 A1

32
///
S ¥ - //// ‘
° 9 230
e ° /
38 ~/ A —— °\¥//Ir
1 999 S
— —— Y 3 — > e
- ggg 0 —_— T/"/ I

34-0 'l 2 %

18



EP 2 003 252 A1

FI1G.13

19



(I Thyes

([ = ===

EP 2 003 252 A1

F1G.14

20



EP 2003 252 A1

T

233~
B
.| I

TL@ i

o 2
40| M '||“" y g
| @ |“|' % :-:

L@lul@ll
s || J e
- oy of
‘ X g ||||I Q
] 49

.f@nn@nu@er"ﬁ' — gl ﬁ
I,l [ I i
l,"’Q*:..J i L " ‘Il' "
- @yel @r—h—l 3 "ll
i
@)

\
| |

I l| 48 s

FIG.15

21



EP 2 003 252 A1




EP 2 003 252 A1

7

1

FIG

23



EP 2 003 252 A1

9,239

/ ’
.
'f
ey | R
E a4
1

153,253

156,256
152, 252\

FIG.18

24



—_

EPO FORM 1503 03.82 (P04C01)

9

EP 2 003 252 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 08 00 9993

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
A EP 0 496 167 A (KENCHO KOBE CO LTD [JP]) 1-11 INV.
29 July 1992 (1992-07-29) E02D11/00
* column 2, Tine 40 - column 4, line 31; E02D13/02
figure 3 *
A GB 2 358 035 A (ALDRIDGE PILING EQUIPMENT |1-11
[GB]) 11 July 2001 (2001-07-11)
* the whole document *
A US R E37 661 E1 (RAUNISTO YRJO [FI]) 1-11
16 April 2002 (2002-04-16)
* column 3, line 39 - column 4, line 6;
figures 7,8 *
A US 5 653 556 A (WHITE JOHN L [US]) 1-11
5 August 1997 (1997-08-05)
* column 3, line 61 - column 6, line 47;
figures 1,6 *
A JP 58 143017 A (TAKECHI KOMUSHO KK) 1-11
25 August 1983 (1983-08-25) TECHNICAL FIELDS
* abstract * SEARCHED (IPC)
----- E02D
A JP 57 184129 A (MIZOBUCHI JIYUNZOU) 1-11
12 November 1982 (1982-11-12)
* abstract *
A JP 09 291539 A (NIPPON SHARYO SEIZO KK) 1-11
11 November 1997 (1997-11-11)
* abstract *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 7 August 2008 Geiger, Harald
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A :technological backgroUund e e ettt
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

25




EPO FORM P0459

EP 2 003 252 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 08 00 9993

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

07-08-2008
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 0496167 A 29-07-1992 DE 69100684 D1 05-01-1994
DE 69100684 T2 09-06-1994
JP 4315609 A 06-11-1992
us 5257667 A 02-11-1993
GB 2358035 A 11-07-2001  NONE
US RE37661 El 16-04-2002  NONE
US 5653556 A 05-08-1997  NONE
JP 58143017 A 25-08-1983 JP 1590991 C 30-11-1990
JP 2016414 B 17-04-1990
JP 57184129 A 12-11-1982  Jp 61034529 B 08-08-1986
JP 9291539 A 11-11-1997 JP 3050523 B2 12-06-2000

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

26



EP 2 003 252 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« US RE37661 E [0011]

27



	bibliography
	description
	claims
	drawings
	search report

