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EXTENDED WEDGE SOCKET ASSEMBLY

BACKGROUND OF THE INVENTION

Field Of The Invention

This invention relates to a wedge socket and wedge connector for coupling a
wire rope to an object. More specifically, this invention relates to an improved wedge

socket and wedge that prevents the wedge from disengaging the wedge socket.

Description Of The Invention Background

When lifting, moving or pulling objects by use of a crane, hoist or other powered
machinery, for example on a construction site, a wire rope is commonly used to

transter movement from the power source to the object to be moved. One end of the

over a pulley, where it hangs down to be used for various lifting, moving, puliing or
other construction purposes.

At the free end of the wire rope, it is necessary to attach in some manner the
wire rope to the object to be lifted. One mechanism used to attach the wire rope to
the object is a wedge socket assembly. The object is then attached to the wedge
socket assembly, either directly via a jaw and pin formed integrally into the wedge
socket assembly or via a block, hook or other mechanism attached to the jaw and pin
of the wedge socket assembly. Common applications for a wedge socket assembly

Include high dynamic uses such as pile drivers, drag lines, clamshell operations, and
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the like, and more static uses such as mining applications, elevator applications, and
the like.

The wedge socket assembly typically comprises a wedge socket and a wedge
which fits into the wedge socket. The wedge socket comprises a hollow elongatea
basket of substantially reoténgular cross-section which is open at both ends. The
inside of the basket of the wedge socket is tapered from one opening to the other, so
that one opening is smaller than the other. The wedge is similarly shaped as the
interior of the basket of the wedge socket -- i.e. it is tapered, is of substantially
rectangular cross-section, and is substantially the same size as the interior of the
basket. The wedge typically will have a groove which runs around its longest
circumference. The groove is typically of similar diameter as the wire rope with which
it is to be used.

The wire rope is attached to the wedge socket assembly by running it through
the hollow basket of the wedge socket from the smaller opening to the larger opening,
positioning the wire rope in the groove around the circumference of the wedge, and
running the wire rope back through the hollow basket of the wedge socket from the
larger opening to the smaller opening. The wedge with the wire rope around it is then
inserted into the basket of the wedge socket, trapping the wire rope between the edge
of the wedge and the interior sides of the basket. The taper of the wedge and the
taper of the inside of the basket of the wedge socket combine so that when tension
is put on the wire rope, the wedge is pulled by the wire rope tightly into the basket,
retaining the wedge and wire rope firmly in place. A forged wire rope clip is then
attached to the tail, or dead end, of the wire rope.

A pair of jaws are cast integral to the wedge socket on the side of the wedge

socket away from the side where the wire rope enters. Apinis inserted through a pair
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of coaxial holes formed transversely through the jaws of the wedge socket and is held

in place with a cotter pin. The object to be moved or lifted, such as a clamshell

and an object can be connected to the holding means.

During a typical operation, the wedge and wire rope are forced into the wedge
socket with enough force that the wedge will remain in place. However, a reverse
force on the wedge socket assembly could generate slack in the wire rope running

around the wedge and the wedge can be jarred loose from its engaged position in the
wedge socket.
In certain high dynamic applications, such as pile driving, clamshell operations,

or the like, the object attached to the wire rope stops suddenly, such as, for Instance,

In pile driving, when the driver impacts the pile. Upon Impact, the wedge socket
assembly stops suddenly as well. However, the wire rope wants to continue moving,
and its momentum will redistribute itself because it can no longer move forward. The
wire rope, being fairly stiff, will build up a substantial column of force before buckling.
This column of force will travel linearly in the direction of movement until the wire rope
buckles. The column of force is applied directly into and against the wedge socket
assembly and can unseat, or punch out, the wedge from within the basket of the
wedge socket.

Similarly, in other high dynamic applications, such as drag line operations and
the like, the power source may stop suddenly, thus stopping the wire rope equally as
suddenly. In this situation, the object being moved wants to Keep moving, and thus

the object will push the wedge socket assembly directly into the wire rope. Again, the



CA 02217004 1997-09-25

WO 96/36821 4 PCT/US96/05401

wire rope will create a column of resistance before buckling, which may cause the

wedge to punch out from the wedge socket.

If the wedge punches out of the basket of the wedge socket, the wire rope may
jump or fall out of the groove around the circumference of the wedge. The wedge
itself may then become lodgéd between the ears or between the basket and the ears
of the wedge socket, or cocked at an angle in the basket, with the wire rope pinned
between an edge of the wedge and a portion of the basket. When further weight or
tension is applied to the wire rope, the wedge and socket can cut or weaken the
pinned rope.

One method of preventing the wedge from becoming disengaged from the
wedge socket is to use a forged wire rope clip to attach the wire rope tail to the portion
of the wire rope under tension, or live end. This method has the disadvantage that
with every impact the wire rope will slide minutely around the wedge to reseat itself,
which will cause the forces to distribute themselves such that all of the weight of the
object being lifted may be placed on the forged wire rope clip, creating an eccentric
load. The efficiency of the eccentric load is only about sixty percent.

It is thus seen that there is a need for a wedge socket which overcomes these

shortcomings.
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SUMMARY OF THE INVENTION

In view of the disadvantage of known wedge sockets

and wedges, a wedge socket assembly has been 1nvented
wherein the wedge is prevented from disengaging the wedge

socket, no matter how much slack occurs in the wire rope.

The present invention comprises a wedge socket
assembly which comprises a wedge socket, a pin for holding
objects to the wedge socket, a wedge, and a bolt for holding
the wedge in the wedge socket. The wedge socket has an
elongated, hollow basket of substantially rectangular cross-
section. The hollow basket has a large opening at a first
end, a small opening at a second end, and an 1nterior cross-
section tapering from the large opening to the small
opening. Connected to the basket are a pair of jaws
extending from opposite sides of the first end; the jaws
each have an opening therethrough aligned with one another.
A pin is inserted through the jaw openings and retalned by a
cotter pin. The wedge has a first wedge portion with a
large end and a small end, and 1s of substantially the same
shape as the interior of the basket. An extended portion 1s
connected to the small end of the first wedge portion and
has an opening therethrough, and 1s sized such that when the
wedge 1s positioned within the basket the extended portion
extends through the small opening. A bolt or pin 1is
inserted through the opening in the extended portion, and 1is
retained by a nut or a retaining clip 1n the opening in the

extended portion.

In an alternate embodiment, a forged wire rope

clip connects a wire rope to the extended wedge portion.

A broad aspect of the invention provides a wedge

socket assembly, comprising: a wedge socket having an
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elongated, longitudinal hollow basket having a large opening

at a first end, a small opening at a second end, and an
interior cross-section tapering from said large opening to
said small opening, and a pair of jaws connected to said
basket and extending from opposite sides of said first end,
salid jaws each having a transverse opening therethrough,
said openings being aligned with one another; first pin

means for insertion through said pair of openings, and first

retaining means for retaining said first pin means 1n said
pair of openings; a wedge, having a wedge portion having a
large end and a small end, said wedge portion being of
substantially the same shape as said i1nterior of said
basket; said wedge portion having an extended portion
connected to said small end of said wedge portion and having
a transverse opening therein, said extended portion being
sized such that when said wedge 1s positioned within said
basket said extended portion extends beyond said small
opening at said second end, and a first wedge retaining
means for insertion into said transverse opening 1n said
extended portion, and second retaining means for retalning
salid wedge retaining means 1n sald opening 1n sald extended
portion; said wedge portion recelving a wlre rope
therearound creating, beyond said small end, a live end and

a dead end; said first wedge retaining means and said second

retaining means comprising means to connect said dead end of
sald wire rope to said extended wedge portion; characterised
in that said wedge portion has a peripheral groove

therearound and in that said first wedge retalining means and

second retaining means 1S a wlre rope clip.

It 1s an advantage of this i1nvention to have a
wedge socket which will prevent the wedge from falling out
of the wedge socket when the wedge 1s jarred loose and there

1s slack 1n the wire rope. These and other advantages and
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benefits will become apparent from the Detailed Description

Of The Invention hereinbelow.
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BRIEF DESCRIPTION OF THE DRAWINGS

For the present invention to be clearly understood and readily practiced,

preferred embodiments will now be described in which:

FIG. 1 is an elevational view of the wedge socket assembly in an unassembled

configuration;

FIG. 2 is an elevational view of the wedge socket assembly in assembled

configuration with a wire rope;

FIG. 3 is an elevational view of an altemate embodiment of the wedge socket

assembly in assembled configuration with a wire rope; and

FIG. 4 is an elevational view of another alternate embodiment of the wedge

socket assembly in assembled configuration with a wire rope.
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DETAILED DESCRIPTION OF THE INVENTION
FIG. 1 shows an elevational view of a wedge socket assembly 9 comprising a
wedge socket 10, a first pin 40, a wedge 50 and a bolt or second pin 64. The wedge
socket 10 is comprised of a hollow elongated basket 12 which has a substantially

rectangular cross-sectional shape. The basket 12 has a first end 14 with a large

opening 16 and a second end 18 with a small opening 20. The interior of the basket
12 tapers in cross-sectional area from the large opening 16 to the small opening 20.
Extending from opposite sides of the opening 16 at the first end 14 are a pair of jaws
30 and 30'. The jaws 30 and 30' are shown cast integrally to the basket 12, but may
be connected by means such as bolts or welds. The Jaws 30 and 30' have ends 32
and 32', respectively, which have coaxial holes 34 and 34, respectively, formed
transverse to the jaws 30 and 30'. The first pin 40 extends through the holes 34 and
34" and is held in place with a cotter pin 42, which is inserted through a hole 41 in the
pin 40.

The wedge 50 is comprised of a first wedge portion 52 which is of substantially
the same cross-section as the interior cross-section of the basket 12 of the wedge
socket 10. The first wedge portion 52 has a large end 54 and tapers down to a narrow
end 56. An extended portion 58 extends from the narrow end 56 of the first wedge
portion 52. The extended portion 58 has an opening in the form of a hole 60
therethrough, and in the present embodiment is not tapered, although the extended
portion 58 may be tapered or be otherwise configured. The wedge 52 has a groove
62 which runs around its longest circumference. The groove 62 is of approximately
the same diameter as the wire rope to be used with the wedge socket 10 and the
wedge 50. The bolt 64 is inserted through the opening 60 in the extended portion 58

of the wedge socket 50, and a nut 66 is threaded onto the bolt 64. In the present
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embodiment, the wedge socket 10 and the wedge 50 are cast in steel, but may be
formed by other means and of other materials as is known in the art.

FIG. 2 shows the wedge socket 10 and the wedge 50 in an assembled
configuration with a wire rope 4. The wire rope 4 has a live end 6 attached to a power
source (not shown) and a déad end 8. When assembled, the live end 6 of the wire
rope 4 runs into the small opening 20 at the second end 18 of the basket 12 of the
wedge socket 10. The wire rope 4 then runs around the first wedge portion 52 of the
wedge 50 in the circumferential groove 62 (FIG.1), passing out of and then back into
the large opening 16 of the first end 14, and then passes back out through the small
opening 20 of the second end 18. The wedge 50, with the wire rope 4 wrapped
around it, is inserted into the basket 12 of the wedge socket 10 such that the first
wedge portion 52 and the wire rope 4 are wedged snugly in the interior of the basket
12 and the extended portion 58 of the wedge 50 extends through the small opening
20 of the second end 18 of the basket 12. The bolt 64 is inserted through the opening
60 (FIG. 1) in the extended portion 58 of the wedge socket 50, and the nut 66 is
threaded onto the bolt 64. Other wedge retaining means, such as a pin and cotter pin
or a pull pin with a ball, are weli-known in the art and can also be utilized. A forgea
wire rope clip 68 comprised of a U-bolt 70, a base 72 and a pair of nuts 74 and 74’ Is
connected to the dead end 8 of the wire rope 4. The U-bolt 70 of the clip 68 is placed
around the dead end 8 and a small wire rope spacer piece 71 and interlocks with the

base 72. The pair of nuts 74 and 74' are threaded onto the U-bolt 70, clamping the

clip 68 firmly to the dead end 8 and the spacer piece 71.

In operation, the live end 6 of the wire rope 4 is connected to a hoist, crane,
vehicle or other power source. To connect the wire rope 4 to the wedge socket

assembly 9, the wire rope 4 is threaded through the basket 12, around the wedge 50,
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and back through the basket 12 as described above. The wedge 50 and the wire rope

4 together are inserted into the basket 12 such that the extended portion 58 of
wedge 50 extends through the smali opening 20 of the second end 18 of the basket
12. The bolt 64 through the hole 60 of the wedge 50 prevents the wedge 50 and the

wire rope 4 from disengaging the interior of the basket 12. The nut 66 prevents the

bolt 64 from falling out from Impact.

30 and 30" with the hole axially aligned with the holes 34 and 34'. The pin 40 then can

a nut, are well known in the art, and can also be utilized.

To properly seat the wedge 50 and the wire rope 4 into the wedge socket 10,

a weight or static load equal to the amount of load Is connected via the pin 40 to the

wedge socket 12 and is picked up. This is called pre-loading the wedge socket

In certain high-dynamic applications, such as pile drivers, clamshell operations

and the like, the object connected to wedge socket assembly will Stop suddenly.

Therefore, the wedge socket assembly 9 itself will stop suddenly. In such a situation,
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the wire rope 4 will tend to retain its momentum, thus creating a column of force
moving in the direction of travel, which is leftward in FIG. 2. This column of force will
push on the wedge socket assembly 9 until the force is great enough to buckie the
wire rope 4. This pre-buckling column of torce will operate to push on the wedge 50,
and will try to push the wedée 50 out from its seating in the basket 12. This is called
“punch out". The bolt 64 inserted through the hole 60 of the wedge 50 prevents the
wedge 50 from becoming unseated from the basket 12.

Similarly, in other high-dynamic applications, such as drag lines, the power
source will stop suddenly, thus the wire rope 4 will stop suddenly. In this situation, the
wedge socket assembly 9 will push on the wire rope 4. Again, were it not for bolt 64,
this force could operate to punch out the wedge 50 from its seating in the basket 12
before the wire rope 4 buckles.

In a typical operation, motion is stopped and started numerous times. With
each stop and start, the wedge 50 is jostlea within the basket 12. The wire rope 4 and
the wedge 50 will reseat themselves within the basket 12 with each impact. In
reseating themselves, the dead end 8 slides back and forth minutely into and out of
the basket 12 and around the wedge 50, to adjust itself to the tensions being applied.

This creates the possibility that the dead end 8 could slip through the basket 12.

Therefore, the forged wire rope clip 68 is attached to the dead end 8 to prevent the
dead end 8 from slipping back into the basket 12.

Alternate embodiments of the wedge socket assembly 9 with a wire rope 4 are
pictured in FIGS. 3and 4. FIG. 3 shows a wedge socket 10 and a wedge 50 of similar
configuration to the above-described embodiment. In this altemate embodiment,
however, the dead end 8 of the wire rope 4 is attached to the extended portion 58 by

clipping the forged wire rope clip 68 through the hole 60. The U-bolt 70 is thread
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through the hole 60. The base 72 is placed around the dead end 8 and coupled to the
U-bolt 70. The nuts 74 and 74' are attached to the U-bolt 70 and tightened,

sandwiching the dead end 8 in between the base 72 and the extended portion 58 of

portion 58.

FIG. 4 shows a wedge socket 10 and a wedge 50 of similar configuration to the
embodiment shown in FIG. 3. However, in this alternate embodiment, the extended
portion 58 of the wedge 50 includes an opening in the form of a notch 61 in an edge
63, as opposed to a hole 60 as shown in FIG. 3. The dead end 8 of the wire rope 4
Is attached to the extended portion 58 of the wedge 50 by clipping the forged wire rope
clip 68 through the notch 61.. The U-bolt 70 is threaded through the notch 61. The
base 72 is placed around the dead end 8 and coupled to the U-bolt 70. The nuts 74

and 74' are attached to the U-bolt 70 and tightened, sandwiching the dead end 8 in

between the base 72 and the extended portion 58 cof the wedge 50. The notch 81 in
the edge 63 may be deeper than, shallower than, or of the same depth as the width
of the U-bolt 70. The extended portion 58 of wedge 50 in this alternate embodiment

may be elongated to aid attachment of the dead end 8 of the wire rope 4 to the

extended portion 58.

socket assembly are different than in pile driving, drag lines, clamsheli operation or the

like. In mining and elevator applications, there is a straight tension load on the wedge
socket assembly, and thus there is typically no occasion for the wedge to become

disengaged from the wedge socket. The present wedge socket with the keeper can
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be used as redundant securement of the wire rope to the wedge socket.

Another typical use for the wedge socket is for attaching an overhaul ball, which
is a large ball that is attached to the wire rope to weight the line to overcome the
friction and weight in the system so that the rope will fall. Again, the force on the
overhaul ball is typically a stfaight tension load, but the present invention can be used
to provide redundant securement of the wire rope to the wedge socket.

As with prior art wedge socket assemblies, the present wedge socket assembly
can be manufactured in various sizes to be used with different sizes of wire rope.
Standard sizes of wire rope run from 3/8" through 1-1/4", and larger sizes are
available. Typical XIP grade wire rope is rated at 7 tons for 3/8" wire rope up to 80
tons for 1-1/4" wire rope. When using a wedge socket assembly, wire rope is 80%
efficient, meaning that the wire rope's breaking point is 80% of normal catalog strength.
The wedge socket assembly itself is much stronger than the wire rope. The working
load when using wire rope is generally 1/5 to 1/3 of the catalog strength, or of 80% of
the catalog strength when using a wedge socket assembly. Thus, typical maximum
working loads when using a wedge socket assembly run from approximately 2 tons for
3/8" wire rope up to approximately 20 tons for 1-1/4" wire rope.

While in the foregoing specification detailed descriptions of particular
embodiments of the invention have been set down for the purposes of illustration,
many variations in the details herein given may be made by those skilled in the an

without departing from the spirit and scope of the invention.
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CLAIMS:
1. A wedge socket assembly, comprising:

a wedge socket having an elongated, longitudinal
hollow basket having a large opening at a first end, a small
opening at a second end, and an interior cross-section
tapering from said large opening to said small opening, and

a palr of jaws connected to said basket and extending from

opposite sides of said first end, said jaws each having a
transverse opening therethrough, said openings being aligned

with one another;

first pin means for insertion through said pailr of

openings, and first retaining means for retaining said first

gui—

pin means in said pair of openings; a wedge, having a wedge

portion having a large end and a small end, said wedge
portion being of substantially the same shape as said

interior of sald basket;

said wedge portion having an extended portion
connected to said small end of said wedge portion and having
a transverse opening therein, said extended portion being
sized such that when said wedge 1s positioned within said

basket said extended portion extends beyond said small

opening at said second end, and a first wedge retalning

means for insertion into said transverse opening i1n said

extended portion, and second retaining means for retaining
sald wedge retaining means 1n sald openling 1n salid extended

portion;

salid wedge portion recelving a wlre rope
therearound creating, beyond said small end, a live end and

a dead end;
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said first wedge retaining means and said second

retaining means comprising means to connect said dead end of

said wire rope to said extended wedge portion;

characterised in that said wedge portion has a
peripheral groove therearound and in that said first wedge

retaining means and second retalining means 18 a wlre rope

clip.

2. A wedge socket assembly as claimed in claim 1,

characterised in that said opening 1s one of a hole or a

notch.
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