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This iavention relates to pile pulling, and, more specifically, to an improved pulling adapter for pulling piles,
and particularly adapted for use with a pile extractor.
Pile clamps or adapters for extractors of the type
adapted for pulling steel, wood, concrete, H-beams, pipe
and like piles are well Imown. One common method of
pulling piles includes a means for exerting pull upon the
e
While it is known
pile by means of a crane or i i ~ device.
to apply a constant pull to the pile, such a method is very
slow and a tremendous force is required thereby necsssitating a large crane and associated apparatus at a srbstantial cost. i t is therefore well ltnown to superimpose
an extracting hammering force to the pile. This is readjly
accomplished by applying the pulling force through a pile
extractor which is operable f r o n a source of fluid energy
to actuate a ram to produce pile extracting blows superimposed on the pulling force.
In a typical installation the pile extractor is hung on
the crane pull line so that the pulling force is transmitted
through the extractor to a pile clamp or pulling adapter
secured to the extractor and adapted to be secured to the
pile. The pnlling adapter may engage the pile in various
ways, such as, for example, ii say be bolted thereto.
Pulling adapters are known to comprise means for clamping the adapter to the pile; however, such pulling adapters
generally use the pulling force to c!amp the adapter to the
pile. While snch an arrangement may be satisfactory
where a constant pillling force is applied, in the abovedescribed ram type of pile extractors t!le pulling load applied to the pile through the pulling adapter does not remain constant and digcuity has been experienced in that
the variations in the pulling force do not permit the clamping means to be held uniformly and tightly against the
pile. Moreover, even thongh the above-described prior
known adapter is employed with a constant pulling device, ns the pile is withdrawn the pulling force on the pile
decreases so that the clamping force on the adapter will
continuously vary. Therefore, while the present invention is particularly advantageously used with pile extractors, it is equally applicable to pile pulling with a constant
pulling load.
Therefore, it is desirable to provide an improved pulling adapter with means for clamping the adapter to the
pile indepeadent of the pulling force.
A fnriher object of the present invention is to provide
a pile extractor having an improved pulling adapter for
connection to a pile.
A furlher object of the present invention is to provide
an improved pulling adapter for use with a pile extractor.
A still fnrther object of the present invention is to provide an improved pulling adapter for use with a power
extractor wherein there is provided a clamping force independent of the puiling force applied to the adaptor.
Further objects and advantages of the invention will
become apparent as the following description proceeds
and the features of novelty which characterize the iny~ention will be pointed out with particularity in the claims
annexed to and forming a part of this specification.
Briefly stated, in accordance with the invention, a pulling adapter for applying a pulling force to a pile is adapted
to transmit the pulling force to the pile and is provided
with nleans for clamping the adapter to the pile. A
clamping force is provided to the clainping means which is
independent of the pulling force. The pulling adapter,

according to the instant invention, is particularly advantageously applied ta a pile extractor of the tjjpe including
a fluid operated ram which is operable to provide pile extracting blows transmitted to the pnlling adapter and
superimposed upon the pulling force.
The nature of the invention xvill best be understood
when described in connection with the accompanying
drawings, in which:
PIG. 1 is an elevational view illustrating a pile extractor
containing the improved pulling adapter according to the
present Lxvention;
FIG. 2 is an elevational partial side sectional view taken
along plane 2-2 of FIG. 1;
FIG. 3 is a cross sectional view of the improved pulling adapter taken along section 3-3 of FIG. 2;
FIG. 4 is a sectional elevational view of the improved
pulling adapter taken a!oag plane 4-4 of FIG. 2; and
FIG. 5 is a cross sectional view of the improved pulling
adapter taken along plane 5-5 of FIG. 2.
Referring to PEG. 1, a pile extractor BB for applying
a pulling force to a pile includes a fluid operated ram
shown generally at 11 and a pulling adapter according to
the present invention shown generally at 12. The fluid
operated ram 311 is of a known type and need not be fully
herein described; one suitable pile extracting ram is described in U.S. Patent No. 1,736,104. However, briefiy,
the fluid operated ram 431 inclndes a cylinder assembly
13 containing the operating parts of the ram. A lifting
cap 14 having an eyelet opening 15 is provided at the top
of the cylinder assembly 13. ']The lifting c2p 14 is adzpted
to be connected to the crane pull line, as heretofore described so that a puiling force may be applied to the pile
extractor. Near the top of the top of the cylinder assembly is an anvil 16 supporting a pair of side bars 27,18. A
crosshead assembly 19 is connected to the other end of
the side bars 17,18. The crosshead assembly 98 includes
a pair of pins 293, 2%and a crosshead member 22. Tl1e
fkst pin 20 passes throngh the crosshead member 2%and
is secured to the side bars 17 and 38. The second pin 21
passes through the crosshead member 22 axially displaced
from the piil 218 and at a right angle thereto. The crosshead assembly 319 thereby constitutes a universal joint
which has the advantages that the pile may be laid down
flat while the extractor remains hanging in a vertical position so as to facilitate disengagement of the extractor from
the extracted pile. Also connected to the lower pin 24 is
a connecting link assembly 3D including the connecting
links 31 and 32 (PIG. 2). The connecting link 3X contains a downwardly projecting tongue 31a; the connecting
link 32 contains an upwardly projecting tongue 32a which
cooperates with the downwardly projecting tongue 3Xa to
form a t o n ~ and
~ e grcove type of connection and to hold
the connecting links 3 1 and 32 in spaced relation. The
lower ends of the connecting links 31 and 32 each contain
an enlarged portion 34b, 32b, respectively, which together
forin a pair of spaced projections on the connecting l i ~ k
assembly 30 adapted for securing the pnlling adapter 12.
The projections 3kb, 32b each contain a plurality of
aligned openings 31c, 32c, respectively, through which
pass a pluraliiy of connecring link pins 33. Each end of
these connecting link pins 33 is threaded for receiving a
locking member or nut 34. The fluid operated ram BP
contains means snch as a threaded aperture 46) for supplyi d as coinpressed air or steam to the
ing operating f l ~ ~such
cylinder assembly 33 of the ram 11 thereby to actuate the
ram 11 to exert pile extracting blows against the anvil 36.
Such blows are superimposed upon the pulliilg load whic!l
is applied to the ram 11 through the eyelet 15 and are
transmitted to the pulling adapter 12 through the connecting link assembly 3@,csosshead assembly 19, and side bars
17 and 18.
Referring now specifically to the pulling adapter 12,
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and particularly to FIG. 4, the pulling adapter 12 includes
a jaw-shzped frame or yoke 50 having a tang portion Son
secured to the connecting link assembly 369 by means of
the connecting linlc pin 33. The yoke 5@contains a pair
of spaced jaw members 51 a11d 52 adapted to be freely 5
positioned around a pile 53 to be pulled with cored-out
or hollow portion 54, 55 above each jaw member 54, 52
respectively. One of the spaced jaw members 51 contains a fixed gripping jaw 55 extending through a longitudinal aperture 54 in the jaw member 51 and held in 10
fixed position by a jaw pin 58 passing through an opening 59 in the gripping jaw 56 and through a pair of transverse openings 60 and 6%in the sides of the wall of the
jaw member 51. The pin 53, however, is readily removable and the gripping jaw 56 is thereby readilJI replace- 15
able or interchangeable so that the gripping jaw 56 may
be of various lengths, thereby permitting the centering of
the pile 53 in the yoke 569 regardless of the thickness or
diameter of the pile 53.
For t l ~ epurpose of clamping the pile 53 between the 20
jaw members 58 and 52, the second jaw member 52 is
provided v ~ i t la~movable gripping jaw 65 slidably positioned in a longitxdinal aperture 66 in the jaw member
52. The gripping jaws 65 and 55 are relatively movable;
the movable gripping jaw 65 being movable toward or 25
away from the fixed gripping jaw 55 to thereby clamp or
releas- the pile 53. It is to be understood that although
only one of the jaws 56, 65 has been illnstrated as movable for purposes of clarity, obviously both of the jaws
30
56, 65 could be made movable if desired.
For the purpose of applying a clamping force on the
movable gripping jaw 65 independent of the pulling
force, there is provided a flnid assembly '30 such as, for
example, a hydraulic assembly. The assembly 70 includes a hydraulic pump and reservoir assembly 71 in- 36
serted in a longitndinal hole 72 in the yoke 50 and held
by a pin 73 passing through an aperture 74 in the bottom of the assembly 71, thereby removably securing the
pump and reservoir assembly 78 in the yoke 50. In this
manner the pump and reservoir assembly 7 1 may be re- 40
moved for purposes of servicing. Moreover, the pump
and reservoir assembly 71 may be located at some distant point from the jaw frame 50 so that, if desired, the
pump may be automatically actuated rather than manually actuated. With the pump and reservoir assembly 98 45
located in the yoke 5@,as shown, it is convenient to have
the pump manually operable through a removable handle
75 which is !removably insertable in a bore in a pump
actuator 76. Removal of the handle 75 during the pulling operation prevents possible damage thereto. The 50
pump actuator 76 is pivotally mounted about a pin 77 to
actuate the pump piston and connecting rod assembly 71.
A hydraulic cylinder and piston assembly 90 is provided
for transferring the hydraulic pressure created by the
pump and cylinder asseinbly 50 to the movable gripping 55
jaw 65. ihlthough the cylinder and piston assembly $0
has been illustrated as single-acting, it is obvious that it
could be made dou5le-acting if both of the jaws 56, 65
were movable. The cylinder and piston assembly 90 has
a piston rod 91 extegding from one end thereof. A hy- 60
draulic conduit 92 interconnects the pump and cylinder
assembly 70 and the cylinder and piston assembly 90.
The pump and cylinder assembly 70 is provided with a
hydraulic relcase valve incorporated therein and actionable by the movement of handle 75 for releasing the G B
hydraulic pressure in the hydraulic cylinder and piston
assembly 90 thereby io release the grip of the jaws 56
and 65 on the pile 53.
To transfer the clamping force developed by the cylinder and piston assembly 90 to the movable jaw 65, 70
there is provided a rocker arm 400 pivotally mounted in
the opening 55 of the jaw member 52 by a transverse pin
101. The piston rod 91 engages one end E06n by engagement with the cam smface 180b thsreol. The other
end E89c of the rocker arm 109 is cooperable with a Cam 7 5

4
surface 65n of the movable jaw 65 so that the clamping
force exerted by the piston rod 91 is transferred to the
movable jaw 65. The pivot pin 198 is located along the
rocker arm 100 closer to its end P@@cengaging the movable arm 65 than to its end 18On engaging the piston rod
91. In this manner a mechanical advantage is developed
by the rocker arm 108 so that a substantially greater
clamping force is developed by the movable jaw 65 than
is exerted by the piston rod 91. Moreover, the rocker
arm 800 is secured to the movable jaw 65 by engagemeat
of a pin 402 secured to a pair of spaced wall extensions
6% and 65c of the movable jaw 65, the pin 182 passing
through a slot PO3 in the rocker arm 108. The engagement of pin PO% with the sides of the slot E03 perinits
clamping loads to be transferred betwcen the rocker arm
B@O aild the movable jaw 65 through surfaces B80b and
65a and at the same time minimize the lost motion between the rocker arm 100 and the movable jaw 65 upon
releas-, of the clamping force.
In order to release the clamping force of the jaws 56
and 65 when the hydraulic pressure in the hydraulic cylinder and piston assembly 90 is released, there is provided
biasing Ineans to return the rocker arm 1690 and movable
jaw 65 to a rzleased position. The biasing means includes
a compression spring El0 positioned in a bore 441 in
the yoke 50 and having one end BBOa thereof against a
shoulder l l l a of the bore 131. Passing through the bore
1x1 and compressing the spring XI@ is an eye-bolt 112
having a shank BP2n threaded at one end BB2b and containing a fastening member such as a nut 113 and a washer 114. The eyebolt 192 is provided with an eye end
1 1 % pivotaily
~
connected to the rocker arm I@@
through
pin 115. The spring PI@ is in conlpression between the
shoulder PPPa and washer 114 secured on the shank 812a
of the eyebolt 112; the compression spring 110 thereby
always biases the rocker arm 100 and movable jaw 65
toward a released position.
Having thus described the pulling adapter 50, its operation will now be explained. The pile extractor BO including the pulling adapter 12 is lowered over a pile 53 with
removable jaw 65 in a retracted position. The fixed jaw
56 has been pre-selected of proper length so that the thickness or diameter of the pile 53 has been accounted for
and the pi!e 53 will geometrically be located in the center
of the pulling adapter 12 when it is gripped by the jaws
55 and 65 thereof. With the spaced jaw members 51 and
52 around the pile 53, but not engaging the pile 53, the
movable jaw 65 is moved toward the fixed jaw 56 so as
to securely clamp the pulling adapter 12 to the pile 53.
The clamping force is applied to the movable jaw 65 by
actuation of the pump and cylinder assembly 70, and,
specifically, manually by the operaticn of the handle 75.
I t is to be understood, however, that the pump may be
actuated automatically from a power take-off of the crane
or otherwise. The hydraulic pressure is transmitted
through the conduit 92 to the cylinder and piston assembly 90. The released position is illustrated in phantom
in FIG. 4. The hydraulic pressure in the cylinder and
piston assembly 963, however, moves the piston 91 to
the right, as viewed in FIG. 4, rotating the rocker arm
100 clockwise about the pivot pin BGB. The camming
sirface 10Od then engages the camming surface 6% of
the movable jaw 65 to bring the jaws 56 and 65 securely
into clamping engagement with the pile 53. It may be
desirable, but not necessary, that the jaws 56 and 65 have
serrated or deformed surfaces so as to better grip the
pile 53.
With the pulling adapter 12 securely clamped to the
pile 53, a pulling force can now be applied to the pile 53.
The pull cable of a crane or like device is secured to
the eyelet opening 15 of the lifting cap 14 of the fluid
operated ram 11 and this force is transmitted through the
side bars 17 and 18, crosshead assembly 19,connecting
link assembly 3@,and pulling adapter 12 Lo the pile 53.
A source of fluid energy such as the aforernentioncd corn-
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pressed air or steam is connected to the threaded aperture
40. As is well known, the fluid operates the ram $1 to
produce pile extracting blows against the anvil 16. The
force of these blows is transmiited to the pile 53 and
superimposed upon the pile pulling force through the side 5
bars 17' and 18, the crosshead assembly 19, connecting
link assembly 30 and pulling adapter 12 to the pile 53.
I n certain extremely difficult cases where a very large
pulling force is required, it may be desirable lo apply
scme of the pile puliing force directly to the pile r s t h e ~10
than through the pile extractor 10.
Once the pile 53 has been withdrawn, it may be readily
released from the pulling adapter 12. The pile 53 may
be laid down and, due to the action of the universal
operating crosshead assembly 99, the I'luid operated ram 15
91 may be held vertically by the crane cable while the
pulling adapter 92 lies with the pile 53. Release of the
pressure in the cylinder assembly 90 causes the piston
91, rocker arm 100, and movable jaw 65 to be biased
from the position shown in solid in FIG. 4 to the position 20
shown in phantom in FIG. 4 through the action of the
compressed spring 1190 and eyebolt 13%. Movable jaw 65
is withdrawn from engagement with the pile 53 through
the engagement of the pin 162 with the sidc of the slot
103 of the rocker arm 100. The pile extractor including 25
the pulling adapter I2 may now be removed f i o n the pile
and is ready for application to another pile.
As is readily appreciated, the improved pulling adapter
provides for a clamping force independent of the pulling
force applied to the pile, thereby producing the afore- 30
mentioned advantageous results. The improved pulling
adapter constantly clamps the pile 53 independently of
the pulling force exerted thereon. Moreover, the jaws
56 and 65 are readily adaptable to engage piles 53 of
various thicknesses or diameter.
35
While certain preferred embodiments of the invention
have been described by way of illustrations, many modifications will occur to those skilled in :he art. I t is
therefore understood that it is intended in the appended
claims to cover such modifications as fall within the true 40
spirit and scope of the invention.
What is claimed as new and desired to be secured by
Letters Patent of the United States is:
1. A pulling adapter for applying a force to a pile
con~prisinga yoke having a pair of spaced jaw supporting
members adapted to be freely positioned around the pile,
a fixed gripping jaw positioned in one of said jaw supporting members, another gripping jaw relatively movable
with reference to the first-mentioned jaw and positioned
in the other of said jaw-supporting members, means
mounted on said yoke for moving said jaws relative to
each other to securely grip said pile including fluid operated means, and means connected to said fluid operated
means for applying said force to said other gripping jaw.
2. The pulling adapter of claim 1 wherein said means
for moving said jaws relative to each other includes means
for producing a fluid pressure, piston means mounted on
said yoke movable by said pressure to produce a clamp-
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ing force, and a rocker arm pivolally mounted on said
yoke having one end engaging said piston means and having the other end in engagement with said other gripping
jaw for transferring the clamping force to the jaw.
3. A pulling adapter as set forth in claim 2 wherein
said means for producing a fluid pressure comprises a
manually operable hydraulic pump and reservoir assembly within said yoke.
4. A puliing adapter as set forth in claim 2 and additionally including biasing mcans biasing said jaws into
a released position.
5. A pulling adapter for applying a force to a pile
comprising a yoke having a pair of spaced jaw supporting
members adapted to be freely positioned around the pile,
said yoke having hollow means above each jaw-supporting member and provided with a pair of aligned jawcarrying apertures in said jaw supporting members commnnicating with said hollo-w means, a fixedly positioned
gripping jaw positioned in one of said jaw-carrying apertures, a movable gripping jaw relatively movable with
reference to the &st-mentioned jaw and siidably positioned in the other of said jaw-supporting members, hydraulic cylinder means mounted within said hollow
means and including a piston rod, means for applying
hydraulic loads to said cylinder means to hydraulically
control movement of said piston rod, a rocker arm within said hollow means between said piston rod and said
movable gripping jaw and pivotally mounted to said yoke
intermediate its length at a point closer to said movable
jaw than to said piston rod, each end of said rocker arm
being provided with a cam surface, one of said cam surfaces being engageable by said piston rod and the other
being engageable with said movable jaw whereby movement of said piston rod is effective to apply a gripping
force to said movable jaw through said rocker arm.
6. A pulling adapter as set forth in claim 5 wherein
there is provided a pin secured to spaced wall extensions
of said movable jaw and extending through a slot in said
rocker arm.
7. A pulling adapter as set, forth in claim 6 including
biasing means biasing said jaws into retracted position.
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