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BONDING WASHER

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present disclosure is based on and claims benefit from co-pending U.S. Provisional
Patent Application Serial No. 62/751,900 filed on October 29, 2018 entitled “Bonding Washer”

the contents of which are incorporated herein in their entirety by reference.

BACKGROUND

Field

[0002] The present disclosure relates generally to bonding washers, and more particularly to
bonding washers used to create an electrically conductive path between a wire termination and a

metal structure coated with a non-conductive material.

Description of the Related Art

[0003] Metal structures used to house electrical equipment and devices are often coated with
non-conductive material which provides protection from unwanted transfer of electricity or heat,
or protection from environmental conditions. For example, a data center or telecommunication
rack or enclosure, which is typically a metal structure, may be coated with a non-conductive
material to provide such protection. Often, local electrical codes require such metal structures to
be bonded as a safety measure. To bond such metal structure, the non-conductive coating has to
be removed in order to create an electrically conductive path between the electrical conductor
and the metal structure. Typically, a technician would have to remove the non-conductive
coating by sanding or grinding the non-conductive coating until bare metal is exposed.
However, it is a time-consuming process to carefully remove such coating. Further, if an
insufficient amount of coating is removed, an electrically conductive path may not be created.

This problem is exacerbated by the fact that there may be large numbers of racks or enclosures as
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is the case in a data center. As a result, the cost and time taken to bond and ground each rack or
enclosure can be significant since it would be time consuming to manually remove the non-

conductive coating from enclosure or rack.

SUMMARY

[0004] The present disclosure provides descriptions of embodiments for bonding washers used
to facilitate electrical bonding of metal structures without the need to grind or sand non-
conductive coatings to expose bare metal. In one exemplary embodiment, the bonding washer
includes an electrically conductive body having a top surface, a bottom surface, a fastener
receiving member, e.g., an aperture, for receiving a mounting fastener, at least one electrically
conductive piercing member extending from the bottom surface of the body, and an extended
member extending from the electrically conductive body in a direction opposite the at least one
piercing member. The electrically conductive body can be substantially planar. In another
exemplary embodiment, the bonding washer includes an electrically conductive body having a
top surface and a bottom surface, a plurality of electrically conductive piercing members
extending from the bottom surface of the body, a plurality of electrically conductive gripping
members extending from the top surface of the body, and an extended member extending from

the electrically conductive body in a direction away opposite the plurality of piercing members.

[0005] In one exemplary embodiment, the extended member extends from one end of the
electrically conductive body. In another exemplary embodiment, each of the plurality of
piercing members is a single tooth. In some embodiments, the single tooth has a serrated distal

end.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The figures depict embodiments for purposes of illustration only. One skilled in the art

will readily recognize from the following description that alternative embodiments of the
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structures illustrated herein may be employed without departing from the principles described

herein, wherein:

[0007] Fig. 1 1isa bottom perspective view of an exemplary embodiment of a bonding washer

according to the present disclosure;

[0008] Fig. 2 is a front elevation view of the bonding washer of Fig. 1, illustrating one or more

piercing members extending from a surface of the bonding washer;
[0009] Fig. 3 is a bottom plan view of the bonding washer of Fig. 1;
[0010] Fig. 4 1s a side elevation view of the bonding washer of Fig. 1;

[0011] Fig. 5 isa partial cross-sectional view of the bonding washer of Fig. 4 taken along line
5-5, illustrating an exemplary embodiment of a piercing member used to pierce non-conductive
coatings on metal structures to establish an electrically conductive path between the bonding

washer and the metal structures;

[0012] Fig. 6 1s a partial cross-sectional view of the bonding washer similar to Fig. 5,
illustrating another exemplary embodiment of a piercing member according to the present

disclosure;

[0013] Fig. 7 is a bottom perspective view, with the parts separated, of an exemplary
embodiment of the bonding washer of Fig. 1, illustrating a wire termination and a metal structure

having an outer surface coated with a non-conductive material;

[0014] Fig. 8 is a bottom perspective view of the bonding washer, wire termination and metal
structure of Fig. 7, with the wire termination and bonding washer connected to the metal

structure;

[0015] Fig. 9is a partial cross-sectional view of the wire termination, bonding washer and
metal structure of Fig. 8 taken along line 9-9, illustrating the piercing member piercing the non-

conductive coating on the metal structure;

[0016] Fig. 10 is a bottom perspective view of another exemplary embodiment of a bonding

washer according to the present disclosure;
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[0017] Fig. 11 is a side elevation view of the bonding washer of Fig. 10, illustrating one or
more piercing members extending from a first surface of the bonding washer and one or more

gripping members extending from a second surface of the bonding washer;

[0018] Fig. 1lais a bottom perspective view of another exemplary embodiment of a bonding
washer similar to Fig. 10, illustrating a duplex bonding washer structure that can be folded over
to form a single bonding washer with one or more piercing members extending in a first

direction and one or more gripping members extending in a second direction;

[0019] Fig. 11bis a top perspective view of the bonding washer of Fig. 11a, illustrating one

side of the duplex bonding washer structure folded over to form a single bonding washer;

[0020] Fig. 12 is a bottom perspective view of the bonding washer of Fig. 10 and a wire
termination connected to a metal structure having an outer surface coated with a non-conductive

material;

[0021] Fig. 13 is a partial cross-sectional view of the wire termination, bonding washer and
metal structure of Fig. 12 taken along line 13-13, illustrating a piercing member piercing the
non-conductive coating on the metal structure and a gripping member engaging the wire

termination;

[0022] Fig. 14 is a bottom perspective view of another exemplary embodiment of a bonding
washer according to the present disclosure, illustrating a duplex bonding washer structure with

one or more breakaway segments;

[0023] Fig. 14ais a bottom perspective view of another exemplary embodiment of a bonding
washer according to the present disclosure, illustrating a duplex bonding washer structure with

one or more breakaway segments;
[0024] Fig. 15 is a bottom plan view of the bonding washer of Fig. 14;

[0025] Fig. 16is a side elevation view of the bonding washer of Fig. 14;
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[0026] Fig. 17 is a bottom perspective view of the bonding washer of Fig. 14 and a wire
termination connected to a metal structure having an outer surface coated with a non-conductive

material;

[0027] Fig. 18 is a bottom perspective view of another exemplary embodiment of a bonding
washer according to the present disclosure, illustrating a duplex bonding washer structure with
one or more breakaway segments, and illustrating each bonding washer portion having one or
more piercing members extending from a first surface of the respective bonding washer portion
and one or more gripping member extending from a second surface of the of the respective

bonding washer portion;

[0028] Fig. 19 is a bottom perspective view of the bonding washer of Fig. 18 and a wire
termination connected to a metal structure having an outer surface coated with a non-conductive

material;

[0029] Fig. 20 is a partial cross-sectional view of the wire termination, bonding washer and
metal structure of Fig. 19 taken along line 20-20, illustrating a piercing member piercing the
non-conductive coating on the metal structure and a gripping member engaging the wire

termination;

[0030] Fig. 21 is a bottom perspective view of another exemplary embodiment of a bonding
washer according to the present disclosure, illustrating one or more piercing members extending

from a surface of the bonding washer;

[0031] Fig. 22 is a bottom perspective view of the bonding washer of Fig. 21 and a wire
termination connected to a metal structure having an outer surface coated with a non-conductive

material;

[0032] Fig. 23 is a partial cross-sectional view of the wire termination, bonding washer and
metal structure of Fig. 22 taken along line 23-23, illustrating a piercing member piercing the

non-conductive coating on the metal structure;

[0033] Fig. 24 is a bottom perspective view of another exemplary embodiment of a bonding

washer according to the present disclosure, illustrating one or more piercing members extending
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from a first surface of the bonding washer and one or more gripping members extending from a

second surface of the bonding washer;

[0034] Fig. 25 is a bottom perspective view of the bonding washer of Fig. 24 and a wire
termination connected to a metal structure having an outer surface coated with a non-conductive

material; and

[0035] Fig. 26 is a partial cross-sectional view of the of the wire termination, bonding washer
and metal structure of Fig. 25 taken along line 26-26, illustrating a piercing member piercing the
non-conductive coating on the metal structure and a gripping member engaging the wire

termination.

DETAILED DESCRIPTION

[0036] The present disclosure provides descriptions of embodiments for bonding washers used
to facilitate an electrical bond between an electrically conductive element and a metal structure
that is coated with a non-conductive material. The electrically conductive elements
contemplated by the present disclosure include, but are not limited to, elements used to attach an
electrical bonding conductor to a metal structure. For example, the electrically conductive
elements include wire terminations such as lugs, ferrules, and dead ends. For ease of description,
the electrically conductive elements may also be referred to herein as the “wire terminations” in
the plural and the “wire termination” in the singular. The metal structures contemplated by the
present disclosure include, but are not limited to, metal housing, metal enclosures, metal racks,
metal cabinets, metal posts and fencing. For ease of description, the metal structures may also be
referred to herein as the “structures” in the plural and the “structure” in the singular. The non-
conductive materials coated on the structures contemplated by the present disclosure include, but
are not limited to, oxide, paint, anodization, powder coating, epoxy, and enamels. For ease of
description, the coating of non-conductive material may also be referred to herein as the
“coatings” in the plural and the “coating” in the singular. This specification and the

accompanying drawings are to be regarded in an illustrative sense rather than a restrictive sense.
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Various modifications may be made thereto without departing from the spirit and scope of the

present disclosure.

[0037] Referring to Figs. 1-4, an exemplary embodiment of a bonding washer according to the
present disclosure is shown. In this exemplary embodiment, the bonding washer 10 includes an
electrically conductive body 12 having a top surface 12a, a bottom surface 12b, an aperture 14
for receiving a mounting fastener, and one or more piercing members 16 and one or more
extending members 18. The body 12 can be in any shape or size. For example, the body 12
shown in Figs. 1-4 may be substantially planar with a predetermined thickness “T1” which can
vary for each bonding washer 10. The predetermined thickness “T1” depends at least in part on
the size of the wire termination, the coating thickness and/or the anticipated or rated current the
electrically conductive path is to carry. As a non-limiting example, the thickness “T1” may be in
the range from about 0.125 mm to about 1.0 mm. The body 12 is made of a material that
provides sufficient structural rigidity to establish and maintain an electrically conductive path
between a wire termination, e.g., wire termination 100 and a structure, e.g., structure 300 seen in
Fig. 7. Non-limiting examples of the body material include stainless steel or other conductive

steel, aluminum and/or aluminum alloy.

[0038] Referring to Figs. 5 and 6, each piercing member 16 forms a tooth like structure or
what is sometimes called in the industry a “volcano.” Each piercing member 16 is capable of
cutting through or piercing non-conductive coatings on the structure 300. For example, the
piercing member 16 can be a raised surface 16a extending from the bottom surface 12b of the
body 12. Such raised surface 16a that includes an aperture 16b having sharp edges surrounding
the aperture 16b enables each piercing member 16 to be capable of cutting through or piercing
non-conductive coatings on the structure 300. Each piercing member 16 can be a unitary circular
or other shaped tooth or structure, seen for example in Figs. 1 and 5, that is capable of cutting
through or piercing the non-conductive coating on the structure 300. In another exemplary
embodiment, each piercing member 16 can be a unitary circular or other shaped tooth or
structure having a serrated distal edge 17, seen in Fig. 6, that is also capable of cutting through or
piercing the non-conductive coatings on the structure 300. The piercing members 16 can be

extruded from the body 12, or piercing members 16 can be secured to the body 12 by for
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example a welded joint. In another exemplary embodiment, the piercing members 16 are also
capable of limiting and possibly preventing the wire termination 100 and/or bonding washer 10
from rotating relative to the structure 300 so as to ensure that the piercing members 16 pierce or
cut through the coating on the structure 300 to establish or create a sufficient electrically
conductive path between the wire termination 100 and the structure 300 to facilitate electrically
bonding to the structure 300. For example, as the piercing member 16 pierces the coating on the
structure 300 to contact and engage the metal surface of the structure 300, the piercing members
16 partially or entirely burrow into the metal surface of the structure 300 causing the bonding
washer 10 to be fixed to the metal structure 300 so as to limit or possibly preventing rotation of
the bonding washer 10 relative to the metal structure 300. In this exemplary embodiment, the
one or more piercing members 16 are disposed at each corner of the body 12 and extend from the
bottom surface 12b of the body 12. However, the piercing members 16 may be disposed, placed
or arranged on the body 12 in any position suitable to pierce the coating on the structure 300, and
establish and maintain an electrically conductive path between the piercing members 16 and the
metal of the structure 300. While the above described embodiment shows more than one
piercing member 16 used to cut through or pierce the coating on the outer surface of the
structure, one skilled in the art would readily recognize the one piercing member 16 may be
positioned to pierce the non-conductive coating 302b, seen in Fig. 9, on the mounting portion

302.

[0039] The one or more extending members 18 extend from one or more ends of the body 12
and are provided to limit and possibly prevent rotation of the wire termination 100 and/or the
bonding washer 10 relative to the structure 300 when securing the wire termination 100 and
bonding washer 10 to the structure 300. In the embodiment shown, there is one extending
member 18 extending from one end of the body 12. However, one skilled in the art would
readily appreciate that a second extending member 18 may extend from another end of the body
12. Limiting the rotation of the wire termination 100 and/or the bonding washer 10 relative to
the structure 300 helps to ensure that the piercing members 16 pierce or cut through the coating
on the structure 300 to establish or create a sufficient electrically conductive path between the
wire termination 100 and the metal of the structure 300 to facilitate electrically bonding the

structure 300. In one embodiment, the extended member 18 extends outward from the body 12
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in a direction that is substantially opposite from the direction the piercing members 16 extend
from the body 12. The extended member 18 may be any shape or size. For example, the
extended member 18 may be substantially rectangular in shape. The extended member 18 can
have a height “H” seen in Fig. 4, which is the length that extended member 18 extends away
from the body 12. As a non-limiting example, the height “H” may be equal to or greater than the
thickness “T1” of the body 12 or the thickness of the wire termination 100. The extended
member 18 can be integrally or monolithically formed to the body 12, or the extended member
18 can be secured to the body 12 by for example a welded joint. The extended member 18 may
include a bend 18a. As seen in Fig. 4, the bend angle “o” of the bend 18a may be in the range of
about 30 degrees and about 90 degrees, but other bend angle may be used.

[0040] Turning to Figs. 7-9, connecting the bonding washer 10 of the present disclosure to a
wire termination 100 and structure 300 to establish an electrically conductive path therebetween
will be described. In this exemplary embodiment, the wire termination 100 is a lug. To establish
the electrically conductive path to facilitate electrical bonding of the structure 300, an electrical
conductor 200 is crimped or otherwise secured to a barrel of wire termination 100 or lug as is
known. Examples of electrical conductors include stranded wire, solid wire, wire braids and bus
bars. The blade portion 100b of the lug 100, which includes an aperture 100a configured to
receive a mounting fastener, e.g., nut and bolt, rivets, etc., is used to secure the wire termination
100 or lug and the bonding washer 10 to the structure 300. The conductor or wire 200 can be of
different gauges depending upon the anticipated or rated current the electrically conductive path
is to carry. As such, conductors 200 having a smaller gauge may permit the use of a smaller wire
termination 100, while conductors 200 having a greater gauge may necessitate the use of a larger

wire termination 100.

[0041] In this exemplary embodiment, the structure 300 includes a mounting portion 302 on
which the bonding washer 10 rests. The mounting portion 302 includes an aperture 302a
configured to receive a mounting fastener, e.g., nut and bolt, rivets, etc., used to secure the wire
termination 100 and bonding washer 10 to the mounting portion 302. The metal portion or the
electrically conductive portion 302¢ of the mounting portion 302 of the structure 300 is covered

by a non-conductive coating 302b.
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[0042] To secure the wire termination 100, here a lug, and the bonding washer 10 to the
mounting portion 302 of the structure 300, a bolt 406 is passed through the aperture 302a in the
mounting portion 302, through the aperture 14 in the body 12 of the bonding washer 10, and
through the aperture 100a in the lug 100. A nut 400 is then attached to the bolt 406 and
tightened to secure the lug 100 and the bonding washer 10 to the mounting portion 302 of the
structure 300, as shown in Fig. 8. In an exemplary embodiment, a first washer 402, e.g., a flat
washer, and/or a second washer 404, e.g., a lock washer, can be placed between the nut 400 and
the lug 100 to provide a better connection between the lug 100 and the structure 300. As shown
in Fig. 9, when the nut 400 and bolt 406 are tightened, each piercing member 16 cuts through or
pierces the non-conductive coating 302b on the outer surface of the mounting portion 302 so that
an electrically conductive path is established between the conductive metal 302¢ of the mounting
portion 302 of the structure 300 and the bonding washer 10. As a result, an electrically
conductive path is also established between the conductive metal 302¢ of the mounting portion
302 and the lug 100 such that current may flow from the structure 300 through the bonding
washer 10, through the lug 100 to the conductor 200. As noted above, when tightening the nut
400 to the bolt 406, an edge of the lug 100 may contact the extending member 18 of the bonding
washer 10 which then limits or possibly prevents the lug 100 and/or bonding washer 10 from
rotating relative to the structure 300 so as to ensure that the piercing members 16 pierce or cut
through the coating on the structure 300 to establish or create a sufficient electrically conductive
path between the wire termination, here the lug 100, and the structure 300. As discussed
previously, the piercing members 16 may also limit and possibly prevent rotation of the bonding
washer 10 relative to the mounting portion 302 of the structure 300. More specifically, as the
piercing members 16 cut through or pierce the non-conductive coating 302b on the outer surface
of the mounting portion 302, the piercing members 16 partially or entirely burrow into the
conductive metal 302¢ causing the bonding washer 10 to be fixed in position relative to the
structure 300 so as to limit or possibly prevent rotation of the bonding washer 10 relative to the

mounting portion 302.

[0043] Referring to Figs. 10 and 11, another exemplary embodiment of a bonding washer
according to the present disclosure is shown. In this exemplary embodiment, the bonding washer

20 is substantially the same as the bonding washer 10 described above, except that gripping

10
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members 22 are added to the top surface 12a of the body 12 as described below. More
specifically, the body portion 12 includes one or more gripping members 22 extending from the
top surface 12a. Each gripping member 22 is capable of cutting into or burrowing into the wire
termination 100 to limit or possibly prevent the wire termination and/or the bonding washer 20
from rotating relative to the structure 300 so as to ensure that the piercing members 16 pierce or
cut through the coating on the structure 300 to establish or create a sufficient electrically
conductive path between the wire termination 100 and the structure 300 to facilitate electrical
bonding of the structure 300. Each gripping member 22 may also pierce through any non-
conductive coatings on the wire termination 100 similar to how the piercing members 16 pierce
through the non-conductive coatings on the structure 300. Each gripping member 22 can be a
unitary circular or other shaped tooth or structure, seen for example in Figs. 10 and 13, that is
capable of cutting into or burrowing into the wire termination 100, and cutting through or
piercing the non-conductive coating, similar to the non-conductive coating 302b shown in Fig.
13, on the wire termination 100. In another exemplary embodiment, each gripping member 22
can be a unitary circular or other shaped tooth or structure having a serrated distal edge, similar
to the distal edge 17 seen in Fig. 6, that is also capable of cutting into or burrowing into the wire
termination 100 and cutting through or piercing the non-conductive coating on the wire
termination 100. The gripping members 22 can be extruded from the body 12, or the gripping
members 22 can be secured to the body 12 by for example a welded joint. It is noted that in the
embodiment shown, the apertures 16b of the piercing members 16 are aligned with respective
apertures 22b of the gripping members 22. One skilled in the art would readily appreciate that
the apertures 16b of the piercing members 16 may not be aligned with the apertures 22b of the
gripping members 22. In the exemplary embodiment shown, the gripping members 22 are
disposed at each corner of the top surface 12a of the body 12. However, the gripping members
22 may be disposed, placed or arranged on the body 12 in any position suitable to burrow into
the wire termination 100 or lug, and limit and possibly prevent rotational movement of the wire

termination 100 and/or bonding washer 20 relative to the structure 300.

[0044] Referring to Figs. 11a and 11b, another exemplary embodiment of a bonding washer
that 1s similar to the embodiment of Figs. 10 and 11 is shown. In this exemplary embodiment,

the bonding washer 20 is substantially the same as the bonding washer 10 described above,

11
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except that gripping members 22 are added to a second body 13 that is joined to the body 12 via
a foldable joint 19. More specifically, the second body portion 13 includes one or more gripping
members 22 extending from the bottom surface 13b. When the second body 13 is folded relative
to the body 12, as shown by the arrow in Fig. 11b, the one or more gripping members 22 face in
a direction opposite the direction the piercing members 16 face. Each gripping member 22 is
capable of cutting into or burrowing into the wire termination 100 to limit or possibly prevent the
wire termination and/or the bonding washer 20 from rotating relative to the structure 300 so as to
ensure that the piercing members 16 extending from the bottom surface 12b of the body 12
pierce or cut through the coating on the structure 300 to establish or create a sufficient
electrically conductive path between the wire termination 100 and the structure 300 to facilitate
electrical bonding of the structure 300. Each gripping member 22 may also pierce through any
non-conductive coatings on the wire termination 100 similar to how the piercing members 16
pierce through the non-conductive coatings on the structure 300. Each gripping member 22 can
be a unitary circular or other shaped tooth or structure, seen for example in Fig. 11a, that is
capable of cutting into or burrowing into the wire termination 100, and cutting through or
piercing the non-conductive coating, similar to the non-conductive coating 302b shown in Fig.
13, on the wire termination 100. In another exemplary embodiment, each gripping member 22
can be a unitary circular or other shaped tooth or structure having a serrated distal edge, similar
to the distal edge 17 seen in Fig. 6, that is also capable of cutting into or burrowing into the wire
termination 100 and cutting through or piercing the non-conductive coating on the wire
termination 100. The gripping members 22 can be extruded from the body 12, or the gripping
members 22 can be secured to the body 12 by for example a welded joint. It is noted that in the
embodiment shown, the apertures 16b of the piercing members 16 are aligned with respective
apertures 22b of the gripping members 22. One skilled in the art would readily appreciate that
the apertures 16b of the piercing members 16 may not be aligned with the apertures 22b of the
gripping members 22. In the exemplary embodiment shown, the gripping members 22 are
disposed at each corner of the top surface 12a of the body 12. However, the gripping members
22 may be disposed, placed or arranged on the body 12 in any position suitable to burrow into
the wire termination 100 or lug, and limit and possibly prevent rotational movement of the wire

termination 100 and/or bonding washer 20 relative to the structure 300.

12
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[0045] Referring to Figs. 12 and 13, connecting the bonding washer 20 of the present
disclosure to a wire termination 100 and structure 300 to establish an electrically conductive path
therebetween is similar to that described above for bonding washer 10 and for ease of description
is not repeated. However, in this exemplary embodiment, when the nut 400 and bolt 406 are
tightened, each gripping member 22 cuts into or burrows into the blade portion 100b of the wire
termination 100 or lug to limit or possibly prevent the wire termination 100, and/or the bonding
washer 20 from rotating relative to the structure 300 so as to ensure that the piercing members 16
pierce or cut through the coating 302b on the mounting portion 302 of the structure 300 to
establish or create a sufficient electrically conductive path between the wire termination 100 and

the metal of the structure 300 to facilitate electrical bonding of the structure 300.

[0046] Referring now to Figs. 14 and 14a-17, additional exemplary embodiment of a bonding
washer according to the present disclosure is shown. In the exemplary embodiment of Figs. 14-
17, the bonding washer is a duplex bonding washer 30. The bonding washer 30 includes an
electrically conductive body 32 formed of a first body portion 34 and a second body portion 36
that are joined by one or more breakaway segments 38. The first body portion 34 has a top
surface 34a, a bottom surface 34b, an aperture 40 for receiving a mounting fastener, e.g., a nut
and bolt, and one or more piercing members 42 extending from one of the surfaces of the first
body portion 34, e.g., the bottom surface 34b. The second body portion 36 has a top surface
36a, a bottom surface 36b, an aperture 44 for receiving a mounting fastener, e.g., a nut and bolt,
one or more piercing members 46 extending from one of the surfaces of the second body portion
36, e.g., the bottom surface 36b, and one or more extended members 48 having a bend 48a. The
extended members 48 are substantially similar to the extended members 18 described above and
for ease of description are not repeated. In the exemplary embodiment of Fig. 14a, the bonding
washer 30 is also a duplex bonding washer which is similar to the bonding washer of Figs. 14-17
except that the aperture 40 is removed from the first body portion 34 so that the first body
portion 34 has a top surface 34a, a bottom surface 34b, and one or more piercing members 42
extending from one of the surfaces of the first body portion 34, e.g., the bottom surface 34b. The
second body portion 36 is substantially similar to the second body portion of Figs. 14-17 and for
ease of description is not repeated. The extended members 48 are substantially similar to the

extended members 18 described above and for ease of description are not repeated.

13
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[0047] The body 32 can be in any shape or size. For example, the body 32 may be
substantially planar with a predefined thickness similar to thickness “T1” described above, which
can vary for each bonding washer 30. The body 32 is made of a material that provides sufficient
structural rigidity to establish and maintain an electrically conductive path between a wire
termination, e.g., wire termination 100, and a structure, e.g., structure 300 seen in Fig. 17. Non-
limiting examples of the body material include stainless steel or other conductive steel,
aluminum and/or aluminum alloy. As noted above, the one or more breakaway segments 38
join the first body portion 34 to the second body portion 36. The one or more breakaway
segments 38 permit the body 32 to be modified from a duplex bonding washer to a single
bonding washer by articulating, bending or cutting the body portions until the first body portion
34 breaks away from the second body portion 36.

[0048] Each piercing member 42 extending from the first body portion 34 of the bonding
washer 30 and each piercing member 46 extending from the second body portion 36 of the
bonding washer 30 forms a tooth-like structure or what is sometimes called in the industry a
“volcano.” Each piercing member 42 and 46 is capable of cutting through or piercing non-
conductive coatings 302b on the structure 300. For example, each piercing member 42 and 46
can be a raised surface 42a or 46a extending from the respective bottom surface 34b or 36b of
the respective body portions 34 or 36. Such raised surface 42a or 46a includes an aperture 42b
or 46b having sharp edges surrounding the aperture 42b or 46b that enables each piercing
member 42 or 46 to be capable of cutting through or piercing non-conductive coatings 302b on
the structure 300. Each piercing member 42 or 46 can be a unitary circular or other shaped tooth
or structure, similar to the piercing member 16 seen in Figs. 14 and 16, that is capable of cutting
through or piercing the non-conductive coating on the structure. In another exemplary
embodiment, each piercing member 42 and 46 can be a unitary circular or other shaped tooth or
structure having a serrated distal edge, which is similar to the distal edge 17 seen in Fig. 6, that is
also capable of cutting through or piercing the non-conductive coatings 302b on the structure
300. The piercing members 42 and 46 can be extruded from the body 32, or the piercing
members 42 and 46 can be secured to the respective body portions 34 and 36 by for example a
welded joint. In another exemplary embodiment, the piercing members 42 and 46 are also

capable of limiting and possibly preventing the wire termination 100 and/or bonding washer 30
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from rotating relative to the structure so as to ensure that the piercing members 42 and 46 pierce
or cut through the coating on the structure 300 to establish or create a sufficient electrically
conductive path between the wire termination 100 and the metal of the structure 300. For
example, as the electrical bonding members 42 and 46 pierce the coating on the structure 300 to
contact and engage the metal surface 302c of the structure 300, the piercing members 42 and 46
partially or entirely burrow into the metal surface 302c¢ of the structure 300 causing the bonding
washer 30 to be fixed in position relative to the structure 300 so as to limit or possibly preventing
rotation of the bonding washer 30 relative to the structure 300. While the above described
embodiment shows more than one piercing member 42 extending from the first body portion 34
and more than one piercing member 46 extending from the second body portion 36, one skilled
in the art would readily recognize the one piercing member 42 may be positioned on the first
body portion 34 and one piercing member 46 may be positioned on the second body portion 36

to pierce the non-conductive coating 302b on the mounting portion 302.

[0049] In this exemplary embodiment, the one or more piercing members 42 extend from the
bottom surface 34b of the first body portion 34 and are disposed at each corner of the first body
portion 34 as shown. However, the piercing members 42 may be disposed, placed or arranged
on the first body portion 34 in any position suitable to pierce the coating on the structure 300,
and establish and maintain an electrically conductive path between the piercing members 42 and
the structure 300. Similarly, the one or more piercing members 46 extend from the bottom
surface 36b of the second body portion 36 and are disposed at each corner of the second body
portion 36 as shown. However, the piercing members 46 may be disposed, placed or arranged
on the second body portion 36 in any position suitable to pierce the coating on the structure, e.g.,
structure 300, and establish and maintain an electrically conductive path between the piercing

members 46 and the structure 300.

[0050] Referring to Fig. 17, connecting the bonding washer 30 of the present disclosure to a
wire termination 100 and structure 300 to establish an electrically conductive path therebetween
will be described. In this exemplary embodiment, the wire termination 100 is a lug. To establish
the electrically conductive path to facilitate electrical bonding of the structure 300, an electrical

conductor 200 is crimped or otherwise secured to a barrel of the lug 100 as is known. The blade
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portion 100b of the lug 100, which includes two apertures that are similar to aperture 100a seen
in Fig. 7, can receive mounting fasteners, e.g., nuts and bolts, rivets, etc., used to secure the lug
100 and the bonding washer 30 to the structure 300. The conductor or wire 200 can be of
different gauges depending upon the anticipated or rated current the electrically conductive path
is to carry. As such, conductors 200 having a smaller gauge may permit the use of a smaller lug
100, while conductors 200 having a greater gauge may necessitate the use of a larger lug 100. In
this exemplary embodiment, the structure 300 includes a mounting portion 302 on which the
bonding washer 30 rests. The mounting portion 302 includes two apertures that are similar to
aperture 302a seen in Fig. 7, configured to receive the mounting fasteners used to secure the lug
100 and bonding washer 30 to the mounting portion 302. As described herein, the metal portion
or the electrically conductive portion 302¢, seen in Fig. 9, of the mounting portion 302 is covered

by a coating 302b.

[0051] To secure the wire termination 100, here a lug, and the bonding washer 30 to the
mounting portion 302 of the structure 300, the bolts 406 are passed through respective apertures
302a, seen in Fig. 7, in the mounting portion 302, through the respective apertures 40 and 44,
seen in Fig. 14, in the body 32 of the bonding washer 30, and through the respective aperture
100a in the lug 100. The nut 400 is then attached to the respective bolt 406 and tightened to
secure the lug 100 and the bonding washer 30 to the mounting portion 302 of the structure 300,
as shown in Fig. 17. In an exemplary embodiment, first washers 402, e.g., flat washers, and/or
second washers 404, e.g., lock washers, can be placed between the nuts 400 and the lug 100 to
provide a better connection between the lug 100 and the structure 300. Similar to that shown in
Fig. 9, when the nuts 400 and bolts 406 are tightened, each piercing member 42 and 46 cuts
through or pierces the non-conductive coating 302b on the outer surface of the mounting portion
302 so that an electrically conductive path is established between the conductive metal 302¢ of
the mounting portion 302 and the bonding washer 30. As a result, an electrically conductive path
is also established between the conductive metal 302c of the of the structure 300 and the lug 100
such that current may flow from the structure 300 through the bonding washer 30, through the
lug 100 to the conductor 200.
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[0052] In addition, when tightening the nuts 400 to the bolts 406, an edge of the lug 100 may
contact the extending member 48, as shown in Fig. 16 of the bonding washer 30 which then
limits or possibly prevents the lug 100 and/or bonding washer 30 from rotating relative to the
structure 300 so as to ensure that the piercing members 42 and 46 pierce or cut through the
coating on the structure 300 to establish or create a sufficient electrically conductive path
between the wire termination, here the lug 100, and the structure 300 to facilitate electrical
bonding of the structure 300. As discussed previously, the piercing members 42 and 46 may also
limit and possibly prevent rotation of the bonding washer 30 relative to the mounting portion 302
of the structure 300. More specifically, as the piercing members 42 and 46 cut through or pierce
the non-conductive coating 302b on the outer surface of the mounting portion 302, the piercing
members 42 and 46 partially or entirely burrow into the conductive metal 302¢ causing the
bonding washer 30 to be fixed in position relative to the structure 300 so as to limit or possibly
prevent rotation of the bonding washer 30 relative to the mounting portion 302 of the structure

300.

[0053] Referring now to Figs. 18-20, another exemplary embodiment of a bonding washer
according to the present disclosure is shown. In this exemplary embodiment, the bonding washer
40 is substantially the same as the bonding washer 30 described above, except that the one or
more breakaway segments differ, and gripping members are added to the top surface of the first
and second body portions as described below. In this exemplary embodiment, the one or more
breakaway segments 38 includes a groove 39 extending along the body 32 between the first body
portion 34 and the second body portion 36 that can be repeatedly articulated or bent to break the
first body portion 34 away from the second body portion 36.

[0054] Continuing to refer to Figs. 18-20, the first body portion 34 also includes one or more
gripping members 47 extending from the top surface 34a. Similarly, the second body portion 36
includes one or more gripping members 49 extending from the top surface 36a. Each gripping
member 47 and 49 is capable of cutting into or burrowing into the wire termination 100 to limit
or possibly prevent the wire termination 100 and/or the bonding washer 30 from rotating relative
to the structure 300 so as to ensure that the piercing members 42 and 46 pierce or cut through the

coating on the structure to establish or create a sufficient electrically conductive path between the
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wire termination and the structure to facilitate electrically bonding the structure. Each gripping
member 47 and 49 may also pierce through any non-conductive coatings on the wire termination
similar to how the piercing members 42 and 46 pierce through the non-conductive coatings on
the structure. Each gripping member 47 and 49 can be a unitary circular or other shaped tooth or
structure, seen for example in Figs. 18 and 20, that is capable of capable of cutting into or
burrowing into the wire termination 100, and cutting through or piercing the non-conductive
coating on the wire termination 100. In another exemplary embodiment, each gripping member
47 and 49 can be a unitary circular or other shaped tooth or structure having a serrated distal
edge, similar to the distal edge 17 seen in Fig. 6, that is also capable of cutting into or burrowing
into the wire termination 100 and cutting through or piercing the non-conductive coating on the
wire termination 100. The gripping members 47 and 49 can be extruded from the body 32, or the
gripping members 47 and 49 can be secured to the respective body portion 34 or 36 by for
example a welded joint. In the exemplary embodiment shown, the gripping members 47 and 49
are disposed at each corner of the top surface 34a or 36a of the respective body portions 34 and
36. However, the gripping members 47 and 49 may be disposed, placed or arranged on the
respective body portions 34 or 36 in any position suitable to burrow into the wire termination
100, e.g., lug, and limit and possibly prevent rotational movement of the wire termination 100

and/or bonding washer 40 relative to the structure 300.

[0055] It is noted that in the embodiment shown, the apertures 42b of the piercing members 42
are aligned with respective apertures 47b of the gripping members 47. However, one skilled in
the art would readily appreciate that the apertures 42b of the piercing members 42 may not be
aligned with the apertures 47b of the gripping members 47. Each gripping member 47 can be a
unitary circular or other shaped tooth 47 or component having a serrated distal edge similar to
the serrated edge 17 seen in Fig. 6. Similarly, the apertures 46b of the piercing members 46 are
aligned with respective apertures 49b of the gripping members 49. Each gripping member 49
can be a unitary circular or other shaped tooth 49 or component having a serrated distal edge
similar to the serrated edge 17 seen in Fig. 6. However, one skilled in the art would readily
appreciate that the apertures 46b of the piercing members 46 may not be aligned with the
apertures 49b of the gripping members 49.
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[0056] Referring to Figs. 19 and 20, connecting the bonding washer 40 of the present
disclosure to a wire termination 100 and structure 300 to establish an electrically conductive path
therebetween is similar to that described above for bonding washer 30 and for ease of description
is not repeated. However, in this exemplary embodiment, when the nut 400 and bolt 406 are
tightened, each gripping member 47 and 49 cuts into or burrows into the blade portion 100b of
the wire termination 100 to limit or possibly prevent the wire termination 100, e.g., the lug,
and/or the bonding washer 40 from rotating relative to the structure 300 so as to ensure that the
piercing members 42 and 46 pierce or cut through the coating 302b on the mounting portion 302
of the structure 300 to establish or create a sufficient electrically conductive path between the

wire termination 100 and the structure 300 to facilitate electrically bonding the structure.

[0057] Turning now to Figs. 21-23, another exemplary embodiment of a bonding washer
according to the present disclosure is shown. In this exemplary embodiment, the bonding washer
50 is configured and dimensioned to work with smaller wire terminations 100, e.g., smaller lugs.
The bonding washer 50 includes an electrically conductive body 52 having a top surface 52a, a
bottom surface 52b, an aperture 54 for receiving a mounting fastener, one or more piercing
members 56 and an extended member 58 having a bend 58a. The body 52 can be in any shape or
size. For example, the body 52 shown in Fig. 21 may be substantially planar with a
predetermined thickness “T2.” The predetermined thickness “T2” depends at least in part on the
size of the wire termination 100 and/or the anticipated or rated current the electrically conductive
path is to carry. As a non-limiting example, the thickness “T2” may be in the range from about
0.125 mm to about 1.0 mm. In an exemplary embodiment, the predetermined thickness “T2” of
the bonding washer 50 may be less than the thickness “T1” of the bonding washer 10 described
above. For example, the predetermined thickness “T2” may be less than half the predetermined

thickness “T1.”

[0058] Each piercing member 56 forms a tooth-like structure or what is sometimes called in
the industry a “volcano.” Each piercing member 56 is capable of cutting through or piercing
non-conductive coatings 302b on the structure 300. For example, the piercing member 56 can be
a raised surface 56a extending from the bottom surface 52b of the body 52. Such raised surface

56a includes an aperture 56b having sharp edges surrounding the aperture 56b that enables each
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piercing member 56 to be capable of cutting through or piercing non-conductive coatings 302b
on the structure 300. Each piercing member 56 can be a unitary circular or other shaped tooth or
structure, seen for example in Figs. 21 and 23, that is capable of cutting through or piercing the
non-conductive coating on the structure. In another exemplary embodiment, each piercing
member 56 can be a unitary circular or other shaped tooth or structure having a serrated distal
edge similar to distal edge 17, seen in Fig. 6, that is also capable of cutting through or piercing
the non-conductive coatings 302b on the structure 300. The piercing members 56 can be
extruded from the body 52, or the piercing members 56 can be secured to the body 52 by for
example a welded joint. In another exemplary embodiment, the piercing members 56 are also
capable of limiting and possibly preventing the wire termination 100 and/or bonding washer 50
from rotating relative to the structure 300 so as to ensure that the piercing members 56 pierce or
cut through the coating on the structure to establish or create a sufficient electrically conductive
path between the wire termination 100 and the metal of the structure 300. For example, as the
piercing members 56 pierce the coating on the structure to contact and engage the metal surface
of the structure 300, the piercing members 56 partially or entirely burrow into the metal surface
of the structure 300 causing the bonding washer 50 to be fixed in position relative to the structure
300 so as to limit or possibly preventing rotation of the bonding washer 50 relative to the
structure 300. In this exemplary embodiment, the one or more piercing members 56 are disposed
around the aperture 54 and extend from the bottom surface 52b of the body 52. However, the
piercing members 56 may be disposed, placed or arranged on the body 52 in any position
suitable to pierce the coating on the structure, e.g., structure 300, and establish and maintain an

electrically conductive path between the piercing members 56 and the structure 300.

[0059] In addition, with the predetermined thickness “T2” of the body 52 being thinner than
the predetermined thickness “T1” of for example body 12 of bonding washer 10, it may be
advantageous to include a greater number of piercing members 56 on the body 52. Having a
greater number of piercing members 56 ensures the bonding washer 50 established a sufficient
number of electrically conductive paths between the bonding washer 50 and the structure 300 in
the event the thinner body 52 slightly flexes by the force applied by the mounting fastener when
securing the wire termination and bonding washer 50 to the structure 300. In other words, when

the wire termination 100 and bonding washer 50 are secured to the structure 300, the force
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applied by the mounting fastener and wire termination 100 to the bonding washer 50 is more
evenly distributed to the larger number of piercing members 56 creating a sufficient number of
electrically conductive paths between the bonding washer 50 and the structure, e.g., structure

300.

[0060] The extending member 58 extends from at least one end of the body 52 and is provided
to limit and possibly prevent rotation of the wire termination 100, e.g., lug seen in Fig. 22,
and/or the bonding washer 50 relative to the structure 300 when securing the wire termination
100 and bonding washer 50 to the structure 300. Limiting the rotation of the wire termination
and/or the bonding washer 50 relative to the structure 300 helps to ensure that the piercing
members 56 pierce or cut through the coating on the structure 300 to establish or create a
sufficient electrically conductive path between the wire termination 100 and the structure to
electrically bond the structure 300. In one embodiment, the extended member 18 extends
outward from the body 52 in a direction that is substantially opposite from the direction the
piercing members 56 extend from the body 52. The extended member 58 may be any shape or
size. For example, the extended member 18 may be substantially rectangular in shape. The
extended member 58 can have a height “H” seen in Fig. 21, which is the length that extended
member 58 extends away from the body 52. As a non-limiting example, the height “H” may be
equal to or greater than the thickness “T2” of the body 52. The extended member 58 can be
integrally or monolithically formed to the body 52, or the extended member 58 can be secured to
the body 52 by for example a welded joint. The extended member 58 may include a bend 58a.
As seen in Fig. 21, the bend angle “a” of the bend 58a may be in the range of about 30 degrees
and about 90 degrees, but other bend angle may be used.

[0061] Referring to Figs. 22 and 23, connecting the bonding washer 50 of the present
disclosure to a wire termination 100 and structure 300 to establish an electrically conductive path
therebetween will be described. In this exemplary embodiment, the wire termination 100 is a
lug. To establish the electrically conductive path to facilitate electrically bonding of the structure
300, an electrical conductor 200 is crimped or otherwise secured to a barrel of the lug 100 as is
known. The blade portion 100b of the lug 100, which includes an aperture 100a configured to

receive a mounting fastener, e.g., nut and bolt, rivets, etc., used to secure the lug 100 and the
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bonding washer 50 to the structure 300. As noted, the conductor or wire 200 can be of different
gauges depending upon the anticipated or rated current the electrically conductive path is to
carry. As such, conductors 200 having a smaller gauge may permit the use of a smaller lug 100,
while conductors 200 having a greater gauge may necessitate the use of a larger lug 100. In this
exemplary embodiment, the structure 300 includes a mounting portion 302 on which the bonding
washer 50 rests. The mounting portion 302 includes an aperture 302a to receive a mounting
fastener, e.g., nut and bolt, rivets, etc., used to secure the lug 100 and bonding washer 50 to the
mounting portion 302. The metal portion or the electrically conductive portion 302¢ of the

mounting portion 302 of the structure 300 is covered by a non-conductive coating 302b.

[0062] To secure the lug 100 and the bonding washer 50 to the mounting portion 302 of the
structure 300, a bolt 406 is passed through the aperture 302a in the mounting portion 302,
through the aperture 54 in the body 52 of the bonding washer 50, and through the aperture 100a
in the lug 100. A nut 400 is then attached to the bolt 406 and tightened to secure the lug 100 and
the bonding washer 50 to the mounting portion 302 of the structure 300, as shown in Fig. 22. In
an exemplary embodiment, a first washer 402, e.g., a flat washer, and/or a second washer 404,
e.g., a lock washer, can be placed between the nut 400 and the lug 100 to provide a better
connection between the lug 100 and the structure 300. As shown in Fig. 23, when the nut 400
and bolt 406 are tightened, each piercing member 56 cuts through or pierces the non-conductive
coating 302b on the outer surface of the mounting portion 302 so that an electrically conductive
path is established between the conductive metal 302¢ of the mounting portion 302 of the
structure 300 and the bonding washer 50. As a result, an electrically conductive path is also
established between the conductive metal 302¢ of the mounting portion 302 and the lug 100 such
that current may flow from the structure 300 through the bonding washer 50, through the lug 100
to the conductor 200.

[0063] As noted above, when tightening the nut 400 to the bolt 406, an edge of the lug 100
may contact the extending member 58 of the bonding washer 50 which then limits or possibly
prevents the lug 100 and/or bonding washer 50 from rotating relative to the structure 300 so as to
ensure that the piercing members 56 pierce or cut through the coating 302b on the structure 300

to establish or create a sufficient electrically conductive path between the wire termination 100,
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here the lug,, and the structure 300. As discussed previously, the piercing members 56 may also
limit and possibly prevent rotation of the bonding washer 50 relative to the mounting portion 302
of the structure 300. More specifically, as the piercing members 56 cut through or pierce the
non-conductive coating 302b on the outer surface of the mounting portion 302, the piercing
members 56 partially or entirely burrow into the conductive metal 302¢ causing the bonding
washer 50 to be fixed in position relative to the structure 300 so as to limit or possibly prevent

rotation of the bonding washer 50 relative to the mounting portion 302 of the structure 300.

[0064] Referring now to Figs. 24-26, another exemplary embodiment of a bonding washer
according to the present disclosure is shown. In this exemplary embodiment, the bonding washer
60 is substantially the same as the bonding washer 50 described above, except that gripping
members are added to the top surface 52a of the body 52 as described below. More specifically,
the body portion 52 includes one or more gripping members 57 extending from the top surface
52a. Each gripping member 57 is capable of cutting into or burrowing into the wire termination
100 to limit or possibly prevent the wire termination 100 and/or the bonding washer 60 from
rotating relative to the structure 300 so as to ensure that the piercing members 56 pierce or cut
through the coating on the structure 300 to establish or create a sufficient electrically conductive
path between the wire termination 100 and the structure 300 to facilitate electrically bonding the
structure 300. Each gripping member 57 may also pierce through any non-conductive coatings
on the wire termination 100 similar to how the piercing members 56 pierce through the non-
conductive coatings 302b on the structure 300. Each gripping member 57 can be a unitary
circular or other shaped tooth or structure, seen for example in Figs. 24 and 26, that is capable of
capable of cutting into or burrowing into the wire termination 100, and cutting through or
piercing the non-conductive coating on the wire termination 100. In another exemplary
embodiment, each gripping member 57 can be a unitary circular or other shaped tooth 57a or
structure having a serrated distal edge, similar to the distal edge 17 seen in Fig. 6, that is also
capable of capable of cutting into or burrowing into the wire termination 100 and cutting through
or piercing the non-conductive coating on the wire termination 100. The gripping members 57
can be extruded from the body 52, or the gripping members 57 can be secured to the body 52 by
for example a welded joint. It is noted that in the embodiment shown, the apertures 56b of the

piercing members 56 are aligned with respective apertures 57b of the gripping members 57.
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However, one skilled in the art would readily appreciate that the apertures S6b of the piercing
members 56 may not be aligned with the apertures 57b of the gripping members 57. In the
exemplary embodiment shown, the gripping members 57 are disposed around the aperture 54 in
the body 52. However, the gripping members 57 may be disposed, placed or arranged on the
body 52 in any position suitable to burrow into the wire termination 100, e.g., lug and limit and
possibly prevent rotational movement of the wire termination 100 and/or bonding washer 60

relative to the structure.

[0065] Referring to Figs. 25 and 26, connecting the bonding washer 60 of the present
disclosure to a wire termination 100 and structure 300 to establish an electrically conductive path
therebetween is similar to that described above for bonding washer 50 and for ease of description
is not repeated. However, in this exemplary embodiment, when the nut 400 and bolt 406 are
tightened, each gripping member 57 cuts into or burrows into the blade portion 100b of the lug
100 to limit or possibly prevent the wire termination, e.g., the lug 100, and/or the bonding
washer 60 from rotating relative to the structure 300 so as to ensure that the piercing members 56
pierce or cut through the coating 302b on the mounting portion 302 of the structure 300 to
establish or create a sufficient electrically conductive path between the wire termination 100 and

the structure 300 to facilitate electrically bonding the structure 300.

[0066] While illustrative embodiments of the present disclosure have been described and
illustrated above, it should be understood that these are exemplary of the disclosure and are not
to be considered as limiting. Additions, deletions, substitutions, and other modifications can be
made without departing from the spirit or scope of the present disclosure. Accordingly, the

present disclosure is not to be considered as limited by the foregoing description.
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CLAIMS

What is claimed is:

1. A bonding washer comprising:

an electrically conductive body having a top surface, a bottom surface, and a fastener
receiving member for receiving a mounting fastener;

at least one electrically conductive piercing member integral with the body and extending
from the bottom surface of the body; and

at least one extended member extending from the body in a direction opposite the at least

one piercing member.

2. The bonding washer according to claim 1, wherein the body is substantially planar.

3. The bonding washer according to claim 1, wherein the at least one extended member

extends from one end of the electrically conductive body.

4. The bonding washer according to claim 1, wherein the at least one extended member
comprises two extended members, and wherein one extended member extends from one end of
the electrically conductive body and the other extended member extends from another end of the

electrically conductive body.
5. The bonding washer according to claim 1, wherein the at least one extended member
prevents rotation of a wire termination relative to a structure when securing the bonding washer

to the structure.

6. The bonding washer according to claim 1, wherein the at least one piercing member

comprises a single tooth.

7. The bonding washer according to claim 1, wherein the at least one piercing member

comprises a single tooth having a serrated distal end.
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8. The bonding washer according to claim 1, wherein the fastener receiving member

comprises an aperture.

0. A bonding washer comprising:

an electrically conductive body having a top surface and a bottom surface;

a plurality of electrically conductive piercing members extending from the bottom
surface of the body;

a plurality of gripping members extending from the top surface of the body; and

at least one extended member extending from the electrically conductive body in a

direction opposite the piercing members.

10. The bonding washer according to claim 9, wherein the electrically conductive body is

substantially planar.

11.  The bonding washer according to claim 9, wherein the at least one extended member

extends from one end of the electrically conductive body.

12.  The bonding washer according to claim 9, wherein the at least one extended member
comprises two extended members, and wherein one extended member extends from one end of
the electrically conductive body and the other extended member extends from another end of the

electrically conductive body.
13.  The bonding washer according to claim 9, wherein the extended member prevents
rotation of a wire termination relative to a structure when securing the bonding washer to the

structure.

14.  The bonding washer according to claim 9, wherein each of the plurality of piercing

members comprises a single tooth.
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15.  The bonding washer according to claim 9, wherein each of the plurality of piercing

members comprises a single tooth having a serrated distal end.

16.  The bonding washer according to claim 9, further comprising a fastener receiving

member for receiving a mounting fastener.

17. A bonding washer comprising:

an electrically conductive body having a top surface, a bottom surface, an aperture for
receiving a mounting fastener, and a plurality of piercing members extending from the bottom
surface of the body; and

at least one extended member extending from the electrically conductive body in a

direction opposite the piercing members.

18. The bonding washer according to claim 17, wherein the electrically conductive body is

substantially planar.

19.  The bonding washer according to claim 17, wherein the at least one extended member

extends from one end of the electrically conductive body.

20.  The bonding washer according to claim 17, wherein the at least one extended member
comprises two extended members, and wherein one extended member extends from one end of
the electrically conductive body and the other extended member extends from another end of the

electrically conductive body.
21.  The bonding washer according to claim 17, wherein the extended member prevents
rotation of a wire termination relative to a structure when securing the bonding washer to the

structure.

22.  The bonding washer according to claim 17, wherein each of the plurality of piercing

members comprises a single tooth.
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23.  The bonding washer according to claim 17, wherein each of the plurality of piercing

member comprises a single tooth having a serrated distal end.
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