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GRIPPING MECHANISM

FIELD OF THE INVENTION

Embodiments of the present invention relate to a gripping mechanism on a
strapping machine. More particularly, embodiments of the present invention relate to a
gripping mechanism coupled to a wire tying system of a strapping machine for securing at

least one end of a wire tie applied to a baled material.

BACKGROUND OF THE INVENTION

Traditional bulk-material baling machines incorporate a tying system for
wrapping and/or securing the baled material, such as a wire tying system. In forming bales of
compressible materials, it is important to surround the baled material with a wire having
sufficient strength to maintain the form of the compressed bale for shipping and/or storage.
At the same time, the wire used to secure a bale must be adequately tensioned by the tying
system, as well as securely knotted and/or tied around the bale. In some instances, a wire
tying system requires one or more features to securely position at least one end of a wire
during knotting/tying, which enables tensioning of the wire and tightening of the strap around
the bale. However, traditional hydraulic gripping mechanisms may cause mechanical
complications during tensioning of the wire, as well as add to the expense of the overall wire
tying system.

Accordingly, embodiments of the present invention introduce technology for
resolving the above-mentioned issues conventionally experienced when securing a wire strap
applied with a bulk-material baling system.

In one embodiment of the invention, a gripping lever of a gripping mechanism
is provided for securing at least one end of a wire. The gripping lever includes a first end; a
second end opposite the first end; and a contact region configured to couple to the at least one
end of a wire. In embodiments, the gripping lever is coupled to the gripping mechanism at a
pivot joint. Additionally, the gripping lever is configured to rotate about the pivot joint
during actuation of the gripping lever.

In another illustrative aspect, a wire tying system includes a knotter assembly
and a gripping mechanism coupled to the knotter assembly. The gripping mechanism

includes a gripping lever, which further includes: 1) a first end of the gripping lever; 2) a
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second end of the gripping lever, said second end opposite the first end; and 3) a contact
region of the gripping lever. In embodiments, at least a portion of the contact region is
configured to contact a first end of a wire secured by the gripping mechanism.

According to a further illustrative aspect, embodiments of the invention are
directed to a gripping mechanism for securing a wire during tying. The gripping mechanism
includes a gripping lever coupled to the gripping mechanism at a pivot joint, the gripping
lever configured to pivot about the pivot joint during actuation of the gripping lever. The
gripping lever includes a contact region comprising an upper portion and a lower portion,
wherein the lower portion comprises an outer surface, wherein at least a portion of the outer
surface of the lower portion is configured to secure a first end of the wire.

Additional objects, advantages, and novel features of the invention will be set
forth in part in the description that follows, and in part will become apparent to those skilled

in the art upon examination of the following, or may be learned by practice of the invention.

BRIEFF DESCRIPTION OF THE DRAWING

The present invention is described in detail below with reference to the
attached drawing figures, wherein:

FIG. 1A is a bottom, perspective view of an exemplary gripping mechanism
for bulk material baling, in accordance with an embodiment of the invention;

FIG. 1B is an enlarged, perspective view of the exemplary gripping
mechanism of FIG. 1A, in accordance with an embodiment of the invention;

FIG. 2A is a bottom view of the exemplary gripping mechanism of FIG. 1A in
a first position, in accordance with an embodiment of the invention;

FIG. 2B is an enlarged, cut-away view of the exemplary gripping mechanism
of FIG. 2A, in accordance with an embodiment of the invention;

FIG. 3 is a bottom view of the exemplary gripping mechanism of FIG. 1A in a
second position, in accordance with an embodiment of the invention;

FIG. 4 is a schematic, side view of an exemplary strapping machine having a
gripping mechanism and a wire tying system, in accordance with an embodiment of the
invention;

FIG. 5 is a perspective view of an exemplary wire tying system, in accordance

with an embodiment of the invention;



10

15

20

25

30

WO 2015/138322 PCT/US2015/019446

FIG. 6 is a bottom, perspective view of a cover of the wire tying system of
FIG. 5 and a gripping mechanism, in accordance with an embodiment of the invention;

FIG. 7 is a bottom, perspective view of a cover of the wire tying system of
FIG. 5 and a gripping mechanism, in accordance with an embodiment of the invention;

FIG. 8A an enlarged, bottom, perspective view of the gripping mechanism and
wire tying system of FIG. 6, in accordance with an embodiment of the invention; and

FIG. 8B is an enlarged, bottom, perspective view of the gripping mechanism

and wire tying system of FIG. 7, in accordance with an embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention generally relates to a gripping mechanism on a
strapping machine. More particularly, embodiments of the present invention relate to a
gripping mechanism coupled to a wire tying system of a strapping machine, for securing at
least one end of a wire tie applied to a baled material. In embodiments, the gripping
mechanism is used to secure a wire strap around a bale of recycled material during knotting
of the wire strap. As such, embodiments of the gripping mechanism are coupled to and/or
adjacent to a wire tying system of a strapping machine for baling bulk material.

Accordingly, in one embodiment of the invention, a gripping lever of a
gripping mechanism is provided for securing at least one end of a wire. The gripping lever
includes a first end; a second end opposite the first end; and a contact region configured to
couple to the at least one end of a wire. In embodiments, the gripping lever is coupled to the
gripping mechanism at a pivot joint. Additionally, the gripping lever is configured to rotate
about the pivot joint during actuation of the gripping lever.

In another illustrative aspect, a wire tying system includes a knotter assembly
and a gripping mechanism coupled to the knotter assembly. The gripping mechanism
includes a gripping lever, which further includes: 1) a first end of the gripping lever; 2) a
second end of the gripping lever, said second end opposite the first end; and 3) a contact
region of the gripping lever. In embodiments, at least a portion of the contact region is
configured to contact a first end of a wire secured by the gripping mechanism.

According to a further illustrative aspect, embodiments of the invention are
directed to a gripping mechanism for securing a wire during tying. The gripping mechanism

includes a gripping lever coupled to the gripping mechanism at a pivot joint, the gripping
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lever configured to pivot about the pivot joint during actuation of the gripping lever. The
gripping lever includes a contact region comprising an upper portion and a lower portion,
wherein the lower portion comprises an outer surface, wherein at least a portion of the outer
surface of the lower portion is configured to secure a first end of the wire.

With reference now to the example of FIG. 1A, an embodiment of a gripping
mechanism 10 is viewed from a bottom side C. Embodiments of the gripping mechanism 10
include a gripping lever 12 pivotably coupled to a base 14. In embodiments, the gripping
lever 12 rotates about a pivot joint 32, and is configured to secure a first end 16 of a wire 30.
In some embodiments, gripping lever 12 secures the first end 16 of wire 30 against at least a
portion of the wire contact region 28 on the body of the gripping lever 12. In further
embodiments, the wire contact region 28 of gripping lever 12 is configured to secure at least
a portion of the first end 16 of a wire 30 against a tension support 54.

In some embodiments, the gripping mechanism 10 is actuated in response to
tension applied from the second direction B to a second end 18 of the wire 30. As such, in
some embodiments of the invention, the first end 16 of the wire 30 enters the gripping
mechanism 10 from a first direction A at a first end 20 of the base 14, towards the second end
22 of the base 14. In some embodiments, in response to tension applied from the second
direction B to the second end 18 of the wire 30, the gripping lever 12 becomes engaged
against the first end 16 of the wire 30. In further embodiments, the gripping lever 12 may
become engaged against the first end 16 of the wire 30 based on pivoting of the gripping
lever 12 about the pivot joint 32. In one example, a portion of a wire tying system may
activate the gripping lever 12, causing rotation of the gripping lever 12 and engaging the
contact region 28 against the first end 16 of the wire 30. In one embodiment, a portion of a
knotter assembly coupled to a wire tying system may engage against a portion of the gripping
lever 12, causing rotation and actuation of the gripping lever 12 (i.e., engagement of the
contact region 28 with the first end 16 of the wire 30 in response to triggering by the knotter
assembly).

As further depicted in FIG. 1A, embodiments of the gripping lever 12 of the
gripping mechanism 10 include a first end 24 opposite a second end 26, with a wire contact
region 28 along the body of the gripping lever 12. In embodiments, the wire contact region
28 may be any portion of the gripping lever 12 configured to contact at least a portion of a
wire 30. In one embodiment, as shown in the enlarged view 56 of FIG. 1B, embodiments of

the wire contact region 28 include one or more surface features 64 configured to contact the
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wire 30 travelling between the gripping lever 12 and the tension support 54. In one
embodiment, the one or more surface features 64 provide an altered surface of the contact
region 28 that creates friction with the contacted portion of the wire 30. As such, in some
embodiments, the surface features 64 may include one or more raised ridges, embossed
shapes, bumps, lines, cross-hatch texture, and/or other surface treatment that extends from the
surface of the contact region 28 and creates friction with the wire 30 to reduce and/or restrict
travel of the wire 30. In further embodiments, the one or more surface features 64 may
include one or more depressions, engravings, indentations, debossed shapes, imprinted
texture, and/or other surface treatment that extends from the surface of the contact region 28.

In some embodiments, alternating rotation between the clockwise direction 34
and the counterclockwise direction 42 applies alternating amounts of tension against a surface
of the wire 30, secured within wire cavity 36, and adjacent both the wire contact region 28
and the tension support 54. In one embodiment, wire cavity 36 includes both ends of a loop
of wire, such as the first end 16 and second end 18 of the wire 30. In further embodiments,
while wire cavity 36 encloses at least a portion of both first end 16 and second end 18 of a
wire 30, gripping lever 12 may be configured to contact a portion of the first end 16 of the
wire 30, while not contacting the second end 18.

In one embodiment of the invention, the gripping mechanism 10 includes a
sensor mount 88 having a sensor 90 that detects at least a portion of the gripping lever 12.
For example, the first end 24 may be configured to activate the sensor 90 based on movement
of the gripping mechanism 10 with respect to the sensor 90. As shown in the example of
FIG. 1A, in some embodiments, the gripping lever 12 is separated a threshold distance from
the sensor 90, thereby not activating the sensor 90. As such, in one embodiment, a sensor 90
may be used to determine that the gripping lever 12 is in an open position and/or that a wire
30 is not being gripped by the gripping mechanism 10.

In further embodiments, as shown in FIG. 1B, the contact region 28 may
include a lower portion 58 and an upper portion 60 (i.e., contact region 28 is viewed from a
bottom side C, with the upper portion 60 on the bottom side C of the gripping lever 12). In
embodiments, the lower portion 58 is adjacent the first end 16 of a wire 30, while the upper
portion is adjacent the second end 18 of the wire 30. As shown in the perspective view of
FIG. 1B, a lower portion 58 of the wire contact region 28 is configured to contact the first end
16 of a wire 30, while the upper portion 60 of the wire contact region 28 is recessed a

threshold distance 62, allowing free travel of the second end 18.
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Returning to FIG. 1A, in some embodiments, the gripping lever 12 may rotate
around pivot joint 32 in a clockwise direction 34 upon insertion of at least a portion of a wire
30 in wire cavity 36 in a first direction A. In further embodiments, gripping lever 12 may
reverse the direction of rotation for pivoting about pivot joint 32 in a counterclockwise
direction during tensioning of the wire 30. For example, tension applied to the second end 18
of the wire 30, in the second direction B, may cause rotation of the gripping lever 12 about
pivot joint 32 in a counterclockwise direction. As such, upon clockwise rotation of the
gripping lever 12 (corresponding to travel of the first end 16 in the first direction A), the
gripping lever 12 may be positioned in an “open” and/or unlocked position. In a further
embodiment, the gripping lever 12 may be positioned in a “closed” and/or locked position
upon counterclockwise rotation of the gripping lever 12 (corresponding to travel of the
second end 18 in the second direction B, which in turn applies tension against the first end 16
in the same, second direction B).

Embodiments of the gripping mechanism 10 are configured for use with a
knotter assembly of a wire tying system for tying a wire strap around a baled material, such
as the knotter assembly described in one or more of the following U.S. patent applications:
U.S. Application No. 12/717,616, filed March 4, 2010, entitled “Knotter Assembly,” having
attorney docket number LLGPL.154618, now U.S. Patent No. 8,397,632, issued March 19,
2013; U.S. Application No. 13/220,798, filed August 30, 2011, entitled “Knotter Assembly,”
having an attorney docket number LGPL.163802; and U.S. Application No. 13/753,188, filed
January 29, 2013, entitled “Method For Removing A Twist-Module Sub-Assembly In A
Knotter Assembly,” having attorney docket number LGPL..180975, the disclosure of each of
which is hereby incorporated by reference in its entirety.

Additionally, the knotter assembly used with gripping mechanism 10 may
include a control system coupled directly or indirectly to the knotter assembly. For example,
a strapping machine of a wire tying system may include a common control system configured
to control at least a portion of the wire tying mechanism and/or related components, such as
the control system described in U.S. Application No. 61/873,662, filed September 4, 2013,
entitled “Control User Interface For Tying System,” having attorney docket number
L.GPL.194555, the disclosure of which his hereby incorporated by reference in its entirety.

Accordingly, as shown in the bottom view of the gripping mechanism 38 in
FIG. 2A, rotation of the gripping lever 12 in a clockwise direction 34 (i.e., travel of the first

end 24 along the y-axis) causes pivoting of the gripping lever 12 about the pivot joint 32,
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which increases an amount of space between the wire contact region 28 and the wire 30. In
further embodiments, rotation of the gripping lever 12 in a clockwise direction causes
pivoting of the gripping lever 12 about the pivot joint 32, which increases an amount of space
between the contact region 28 and the tension support 54. As such, the first position of FIG.
2A (i.e., an “open” position) is configured to accept a first end 16 of a wire 30 traveling in a
first direction A.

As further depicted in the enlarged, cut-away view 96 of FIG. 2B, the gripping
mechanism 38 may include a set screw 92 that engages a spring 94 with at least a portion of
the gripping lever 12. As such, in some embodiments, the spring 94 may bias the gripping
lever 12 into a particular position relative to the pivot joint 32.

Further, upon tensioning of the wire 30 in a second direction B, the gripping
lever 12 rotates in a counterclockwise direction 42 to reduce an amount of space between the
contact region 28 and the tension support 54. In further embodiments, rotation of the
gripping lever 12 in a counterclockwise direction 42 orients the wire contact region 28 closer
to the tension support 54, as shown in the exemplary second position of gripping mechanism
40 in PIG. 3 (i.e., the “closed” position). Accordingly, in some embodiments of the
invention, one or more surface features 64 on the contact region 28 of the gripping lever 12
may come into contact with the wire 30 upon rotation of the gripping lever 12 into the closed
position. In embodiments, contact of one or more of the surface features 64 of the contact
region 28 with at least a portion of the wire 30 restricts travel of the first end 16 in the second
direction B, while the second end 18 is tensioned in the second direction B. In one
embodiment, the first end 16 of the wire 30 is inserted into the gripping mechanism 10 in the
first direction A, and is restricted from being withdrawn from the gripping mechanism 10 in
the second direction B based on friction between the wire 30 and at least a portion of the
gripping lever 12.

In one embodiment, the gripping mechanism 40 includes a sensor mount 88
having a sensor 90 that detects at least a portion of the gripping lever 12. For example, the
first end 24 may be configured to activate the sensor 90 based on movement of the gripping
mechanism 40 with respect to the sensor 90. As shown in the example of FIG. 3, in some
embodiments, the gripping lever 12 is shifted into a position along the y-axis that is
detectable by the sensor 90, thereby activating the sensor 90. As such, in one embodiment, a
sensor 90 may be used to determine that the gripping lever 12 is in a closed position and/or

that a wire 30 is being gripped by the gripping mechanism 40.
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As shown in the exemplary side view of FIG. 4, a loop of wire 30 is formed
around a baling apparatus 44, which includes a gripping mechanism 46 coupled to a wire
tying assembly 48 (e.g., a knotter assembly), and a tensioning mechanism 50. In
embodiments, tension mechanism 50 may include any number of features for use during
tensioning of a wire with a wire tying system, and is shown in the example of FIG. 4 with
adjacent feed wheels for illustrative purposes only. When viewed from the side, the bottom
side C of the gripping mechanism 46 is facing downward, while the top side D of the
gripping mechanism 46 is oriented in the opposite direction. In embodiments, during loading
of the baling apparatus 44 with wire 30, the first end 16 of the wire 30 enters the track 52 of
the baling apparatus 44 in the first direction A, travels around a perimeter of the track 52, and
returns through the wire tying assembly 48 to the gripping mechanism 46. As such, when
viewed from the bottom side C of the gripping mechanism 46 (i.e., the bottom view of FIG.
1A), the wire 30 is retained and/or layered within the gripping mechanism 46 such that the
first end 16 is closest the bottom side C, and the second end 18 is closest the top side D.
Accordingly, the gripping mechanism 46 is configured to secure the first end 16 of the wire
30 during application of tension by the tensioning mechanism 50. In embodiments, in
response to tension applied by the tensioning mechanism 50 in the second direction B, travel
of the first end 16 of the wire 30 is restricted (in the second direction B) by the gripping
mechanism 46. In particular, in some embodiments, the gripping lever 12 of the gripping
mechanism 46 secures at least a portion of the first end 16 of the wire 30 during tensioning
and/or knotting of the wire 30.

In response to tying and/or knotting of the wire 30 by the wire tying assembly
48, at least a portion of the wire 30 secured by the gripping mechanism 46 may be released
by the gripping mechanism 46 and/or wire tying assembly 48. In embodiments, the gripping
mechanism 46 may be in contact with a wire tying assembly 48, such as a removable
CORETM component including one or more wear parts of a knotter assembly. In further
embodiments, the gripping mechanism 46, in contact with the removable CORETM
component, may be activated in response to one or more parts of the knotter assembly, such
as by contact with at least a portion of the knotter cover of the wire tying system. As shown
in the embodiment of FIG. 5, an embodiment of a wire tying system 66 may include a wire
tying assembly 68 coupled to a control mechanism 72. In embodiments, the control

mechanism 72 is configured to control one or more components of the wire tying system 66.
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Accordingly, as shown in FIG. 6, the exemplary wire tying system 74 includes
a knotter cover 70 configured to rotate in a direction of travel 76 at an angle 7 with respect to
the vertical orientation of the wire tying system 74. In one embodiment, the angle Z is a
threshold angle of movement of the wire tying system 74. In a further embodiment, angle Z
is based on a threshold distance of travel of the knotter cover 70 about a rotation axis XX of
the knotter cover 70. Further, in some embodiments, a gripping mechanism 78, having a
gripping lever 12 with a first end 24 (opposite a second end 26), is configured to move from
an unlocked to a locked position based on orientation of the gripping lever 12 with respect to
the knotter cover 70. As shown in the example of FIG. 6, embodiments of the knotter cover
70 include a first knotter arm 84 and a second knotter arm 86 coupled to the knotter cover 70.
In embodiments, with the knotter cover 70 rotated at angle 7, a wire guide 80 of the knotter
cover 70 is disengaged (e.g., separated a threshold distance) from the gripping lever 12,
thereby releasing tension applied to the gripping lever 12 and allowing the gripping
mechanism 78 to release a wire. In embodiments, releasing the knotter cover 70 at an angle
7. disengages the gripping mechanism 78 into an open position based on releasing the first
end 24 of the gripping lever 12. In embodiments, the wire guide 80 of the knotter cover 70
may be any portion of a wire tying system 74 configured to engage or disengage at least a
portion of the gripping mechanism 78. In one embodiment, the wire guide 80 of the knotter
cover 70 is configured to engage or disengage one or more locking features of a gripping
mechanism 78, such as the gripping lever 12 of the gripping mechanism 78. In another
embodiment, the wire guide 80 of the knotter cover 70 is configured to contact at least a
portion of the first end 24 of the gripping lever 12 during locking and unlocking of the
gripping mechanism 78. In further embodiments, the knotter cover 70 is a knotter assembly
cover, oriented in a partially-opened position, as shown in the example of FIG. 6.

Accordingly, with reference to the exemplary wire tying system 82 of FIG. 7,
the knotter cover 70 may be configured to rotate into a vertical position. In some
embodiments, the gripping lever 12 of the gripping mechanism 78 is moved into a locked
position, with the wire guide 80 of the knotter cover 70 applying a threshold amount of force
against the first end 24 of the gripping lever 12, allowing the gripping mechanism 78 to
secure a first end 16 of a wire 30. In embodiments, a threshold amount of travel of the
knotter cover 70 is required to trigger, activate, engage, and/or release the gripping lever 12
of the gripping mechanism 78. As such, a threshold amount of force may be applied by the

wire guide 80 of the knotter cover 70 corresponding to travel of the knotter cover 70. In one
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embodiment, during tying by the wire tying system 82, the gripping mechanism 78 may be in
a closed position, such as the exemplary wire tying system 82 of Fig. 7. As such, the
gripping mechanism 78 may be triggered by at least a portion of the wire tying system 82
during knotting and/or tying of the wire 30, such as by contact of the wire guide 80 with at
least a portion of the griping lever 12 (e.g., the first end 24). In further embodiments, upon
completion of tying by the wire tying system 82, the gripping mechanism 78 may be returned
to an open position, such as the exemplary, open wire tying system 74 of FIG. 6.

In some embodiments, one or more components of a knotter assembly may be
used to adjoin at least a portion of the gripping lever 12, causing rotation and/or pivoting
about the pivot joint 32. In embodiments, based on orientation of the gripping lever 12 and
corresponding contact of at least a portion of the wire contact region 28 with at least a portion
of the wire 30, the first end 16 of the wire 30 may be restricted from travel within the wire
cavity 36 during tensioning and/or knotting of the wire 30.

With reference to FIG. 8A, an enlarged, bottom, perspective view 74 of the
gripping mechanism 78 (and portion of a wire tying system) of FIG. 6 is depicted according
to an embodiment of the invention. As shown in FIG. 8A, in one embodiment, a wire guide
80 of the knotter cover 70 is configured to contact at least a portion of the gripping lever 12.
In a further embodiment, the wire guide 80 is configured to contact the second end 26 of the
gripping lever 12 during actuation of the gripping mechanism 78. As such, in the exemplary
embodiment of FIG. 8A, with the gripping mechanism 78 in an open position, the wire guide
80 is not in contact with the gripping lever 12. In embodiments, contact between at least a
portion of the gripping lever 12 and at least a portion of the wire guide 80 is based on a
position of the knotter cover 70. As such, in one embodiment, an open position of the knotter
cover 70 corresponds to an open position of the gripping mechanism 78, as the second end 26
of the gripping lever 12 is not in contact with the wire guide §0.

In FIG. 8B, the enlarged, bottom, perspective view 82 of the gripping
mechanism (and portion of a wire tying system) of FIG. 7 is depicted according to an
embodiment of the invention. As shown in FIG. 8B, the wire guide 80 contacts the second
end 26 of the gripping lever 12. In one embodiment, contact of the second end 26 of the
gripping lever 12 with the wire guide 80 on the knotter cover 70 rotates the gripping lever 12
counterclockwise about the pivot joint 32, engaging the gripping mechanism 78 in a closed

position. As such, in one embodiment, a closed position of the knotter cover 70 corresponds



10

15

20

25

30

WO 2015/138322 PCT/US2015/019446

- 11 -

to a closed position of the gripping mechanism 78, as the second end 26 of the gripping lever
12 is in contact with the wire guide 80. In some embodiments, the

In embodiments, the gripping lever 12 may be biased into contact with the
wire guide 80 based at least in part on engagement of the gripping lever 12 with the spring
94. In some embodiments, the spring 94 is configured to bias the gripping lever 12 into
contact with the wire guide 80 such that contact of the wire guide 80 with the second end 26
of the gripping lever 12 causes the gripping lever 12 to engage in a closed position, such as
the exemplary closed position of FIGS. 7 and 8B. In embodiments, spring 94 is configured to
secure at least a portion of the gripping lever 12 against the wire guide 80, pivoting the
gripping lever 12 into a closed position. In further embodiments, upon pivoting the gripping
lever 12 into a closed position (based on the closed knotter cover 70 causing the wire guide
80 to contact the second end 26 of the gripping lever 12), the sensor 90 may detect that wire
30 is present in the gripping mechanism78 based on the corresponding position of the first
end 24 of the gripping lever 12 with respect to the sensor 90.

In further embodiments, when a wire 30 is present in the gripping mechanism
78, a knotter cover 70 is in a closed position, a second end 26 of the gripping lever 12 is in
contact with at least a portion of the wire guide 80, and a first end 24 of the gripping lever 12
is activating the sensor 90, a wire tying system may be configured to knot and/or tie the wire
30. In some embodiments, a closed knotter cover 70 and a biased and/or engaged spring 94
prevents the gripping mechanism 78 from disengaging the wire 30 secured within the wire
channel 36. As such, in some embodiments, tension applied to the second end 18 of the wire
30 may increase an amount of tension applied to the wire 30 based on the first end 16 of the
wire 30 being secured by the gripping mechanism 78 in a closed position, as secured by the
closed knotter cover 70 and corresponding closed gripping lever 12. As such, in some
embodiments, a closed knotter cover 70 prevents the wire 30 from being released by the
gripping mechanism 78. In further embodiments, an open knotter cover 70 prevents the wire
30 from being gripped by the gripping mechanism 78.

In further embodiments, upon opening the knotter cover 70, and disengaging
the wire guide 80 from the second end 26 of the gripping lever 12, the wire 30 may be
released by the griping mechanism 78. In one embodiment of the invention, upon opening
the knotter cover 70 and disengaging the wire guide 80 from the second end 26 of the

gripping lever 26, the gripping lever 12 is disengaged from the wire 30.
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From the foregoing, it will be seen that this invention is one well adapted to
attain all the ends and objects hereinabove set forth together with other advantages, which are
obvious and inherent to the structure. It will be understood that certain features and
subcombinations are of utility and may be employed without reference to other features and
subcombinations. This is contemplated by and is within the scope of the claims. Since many
possible embodiments may be made of the invention without departing from the scope
thereof, it is to be understood that all matter herein set forth or shown in the accompanying

drawings is to be interpreted as illustrative and not in a limiting sense.
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CLAIMS
What is claimed is:
1. A gripping lever of a gripping mechanism for securing at least one end

of a wire, the gripping lever comprising: a first end; a second end opposite the first end; and

5 acontact region configured to couple to the at least one end of a wire, wherein the gripping
lever is coupled to the gripping mechanism at a pivot joint, and further wherein the gripping

lever is configured to rotate about the pivot joint during actuation of the gripping lever.

2. The gripping lever of claim 1, wherein the first end of the gripping
lever is configured to contact at least a portion of a knotter assembly during actuation of the

10 gripping lever.

3. The gripping lever of claim 1, wherein the contact region comprises
one or more surface features configured to engage at least a portion of the at least one end of

a wire.

4. The gripping lever of claim 1, wherein the contact region is configured
15  to pivot away from the at least one end of the wire when the gripping mechanism is in a first

position.

5. The gripping lever of claim 4, wherein the first position comprises

rotation of the gripping lever in a clockwise direction about the pivot joint.

6. The gripping mechanism of claim 1, wherein the contact region is
20  configured to pivot into contact with the at least one end of the wire when the gripping

mechanism is in a second position.

7. The gripping mechanism of claim 6, wherein the second position

comprises rotation of the gripping lever in a counterclockwise direction about the pivot joint.
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8. A wire tying system comprising: a knotter assembly; and a gripping
mechanism comprising a gripping lever, wherein the gripping lever comprises: (1) a first end
of the gripping lever; (2) a second end of the gripping lever, said second end opposite the first
end; and (3) a contact region of the gripping lever, wherein at least a portion of the contact

region is configured to contact a first end of a wire secured by the gripping mechanism.

9. The wire tying system of claim 8, wherein the knotter assembly
comprises a knotter cover, wherein the gripping lever is configured to pivot from a first
position to a second position based on movement of the knotter cover from a first position to

a second position.

10. The wire tying system of claim 9, wherein the gripping lever is
configured to release the first end of the wire secured by the gripping mechanism when the

knotter cover is in a first position and the gripping lever is in a first position.

11. The wire tying system of claim 10, wherein the knotter cover is in a
first position relative to the knotter assembly based on pivoting of the knotter cover at a

particular angle with respect to the knotter assembly.

12. The wire tying system of claim 9, wherein the gripping lever is
configured to restrict movement of the first end of the wire secured by the gripping
mechanism when the knotter cover is in a second position and the gripping lever is in a

second position.

13. The wire tying system of claim 12, wherein the knotter cover

comprises a contact region for contacting the first end of the gripping lever.

14. The wire tying system of claim 9, wherein the contact region
comprises a lower portion adjacent the first end of the wire, wherein the lower portion

comprises at least one surface feature.

15. The wire tying system of claim 14, wherein the contact region further

comprises an upper portion adjacent a second end of the wire.
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16. A gripping mechanism for securing a wire during tying, the gripping
mechanism comprising: a gripping lever coupled to the gripping mechanism at a pivot joint,
the gripping lever configured to pivot about the pivot joint during actuation of the gripping
lever, wherein the gripping lever comprises: a contact region comprising an upper portion and
a lower portion, wherein the lower portion comprises an outer surface, wherein at least a

portion of the outer surface of the lower portion is configured to secure a first end of the wire.

17. The gripping mechanism of claim 16, wherein the contact region
further comprises an upper portion, wherein the upper portion is recessed a threshold distance

from the outer surface of the lower portion.

18. The gripping mechanism of claim 16, wherein the gripping lever
further comprises a first end, wherein the first end is separated a threshold distance from the
pivot joint, wherein pivoting of the gripping lever about the pivot joint comprises movement

of the first end of the gripping lever from a first position to a second position.

19. The gripping mechanism of claim 18, wherein the first end of the
gripping lever is configured to move from a first position to a second position based on the

first end of the gripping lever contacting at least a portion of a knotter cover.

20. The gripping mechanism of claim 19, wherein the first end of the
gripping lever is adjacent a knotter cover of the knotter assembly, wherein the gripping lever
is in a first position when the knotter cover is in an open position, and further wherein the

gripping lever is in a second position when the knotter cover is in a closed position.
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