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METAL PANEL ELECTRICAL BONDING CLIP

CROSS-REFERENCE TO RELATED APPLICATIONS

This patent application claims the benefit of co-pending U.S. Provisional Patent Application Serial

No. 62/415,355, entitled "METAL PANEL ELECTRICAL BONDING CLIP," filed on 10/31/2016, and the

entire disclosure of which is hereby incorporated by reference.

FIELD

The present invention generally relates to metal panel assemblies for building surfaces and, more

particularly, to electrically grounding such panel assemblies.

BACKGROUND

Metal panels are being increasingly used to define building surfaces such as roofs and sidewalls.

One type of metal panel is a standing seam panel, where portions of adjacent standing seam panels of the

building surface are interconnected/nested in a manner that defines a standing seam. Standing seam

panels are expensive compared to other metal panels, and building surfaces defined by metal panels may

be more costly than other types of building surface constructions.

It is often desirable to install various types of structures on building surfaces, such as heating, air

conditioning, and ventilation equipment. Installing structures on standing seam panel building surfaces in a

manner that punctures the building surface at one or more locations is undesirable in a number of respects.

One is simply the desire to avoid puncturing what is a relatively expensive building surface. Another is that

increasing the number of locations where a metal panel building surface is punctured may increase the

potential for leakage and/or corrosion.

Electrical equipment of various types may be installed on a panel assembly defined by a plurality of

interconnected metal panels. It is possible that the panel assembly could be energized by such electrical

equipment.



SUMMARY

The present invention is embodied by a clip that may be installed on a metal panel assembly to

electrically connect a pair of adjacent metal panels of this panel assembly. Hereafter such a clip may be

referred to herein as an electrical bonding clip (to electrically "bond" two metal panels together - to

electrically interconnect or provide an electrical path between these two adjacent metal panels). Generally,

the electrical bonding clip is configured to simultaneously engage each metal panel of a pair of adjacent

metal panels. In one embodiment the electrical bonding clip is installed in a first orientation on the panel

assembly (e.g., a vertical orientation (e.g., orthogonal to a pitch of the overall panel assembly); where a

closed end of the electrical bonding clip is at least generally vertically disposed/oriented relative to the

overall panel assembly; where the electrical bonding clip is installed on interconnected portions of adjacent

panels from the panel assembly, such as on a standing seam). Another embodiment has the electrical

bonding clip being installed in a second orientation on the panel assembly, where this second orientation is

different from the noted first orientation (e.g., a horizontal orientation (e.g., parallel to a pitch of the overall

panel assembly); where a closed end of the electrical bonding clip is at least generally horizontally

disposed/oriented relative to the overall panel assembly; where one portion of the electrical bonding clip

engages the upper and lower surface of only one metal panel, where another portion of this same electrical

bonding clip engages only the upper and lower surfaces of an adjacent metal panel, and where an

intermediate portion of the electrical bonding clip extends between these two panel-engaging portions and

is disposed on only one side (e.g., an underside) of the panel assembly). The present invention

encompasses such an electrical bonding clip, alone/individually or as incorporated by a panel assembly

that includes a plurality of interconnected metal panels.

A first aspect of the present invention is directed to a panel assembly having a first metal panel, a

second metal panel, and an electrical bonding clip. The first and second metal panels include first and

second edge portions, respectively, with a standing seam being defined by the interconnection of the first

and second edge portions. The electrical bonding clip engages at least part of the first metal panel and

also engages at least part of the second metal panel to provide an electrical connection or path between

the first and second metal panels.

A number of feature refinements and additional features are applicable to the first aspect of the

present invention. These feature refinements and additional features may be used individually or in any

combination. The following discussion is applicable to this first aspect. Unless otherwise noted herein and

with regard to the electrical bonding clip being in its installed configuration for the panel assembly: 1) a



horizontal or lateral dimension coincides with a width of the standing seam, where the lateral dimension will

typically be oriented so as to be at a constant elevation proceeding across a sloped roofing surface that

incorporates the panel assembly; 2) a longitudinal dimension is orthogonal to the lateral dimension and

coincides with a length of the standing seam, including where the length dimension of the standing seam is

significantly greater than the width dimension of the standing seam, and where the longitudinal dimension

will typically coincide with/match a pitch of a sloped roofing surface that incorporates the panel assembly;

and 3) a vertical or height dimension is orthogonal to a reference plane that contains each of the lateral

dimension and the longitudinal dimension (e.g., orthogonal to a pitch of the overall panel assembly).

The standing seam defined by the interconnection of the first and second edge portions of the first

and second metal panels, respectively, may be of any appropriate configuration. For instance, the standing

seam may be in the form of a hollow seam rib of any appropriate configuration (e.g., having a pair of rib

sidewalls that are separated from one another by an open space). The standing seam may also be of a

single lock/fold configuration or a double lock/fold configuration.

The first metal panel and the second metal panel each may include a pair of edge portions (or side

edge portions or longitudinal edge portions) that are oppositely disposed and spaced from one another

(e.g., spaced in the noted lateral dimension). The first metal panel and the second metal panel each may

include a pair of ends (or lateral edges) that are oppositely disposed and spaced from one another (e.g.,

spaced in the noted longitudinal dimension). Each edge portion for both the first metal panel and the

second metal panel extends between the two ends of its corresponding panel. A standing seam that is

collectively by interconnected edge portions of a pair of adjacently disposed panels of the panel assembly

may be characterized as being disposed/oriented orthogonally to the two ends (or lateral edges) of each of

these metal panels.

The electrical bonding clip may be mounted on the standing seam, for instance so as to

simultaneously engage adjacently disposed/interfacing portions of the first and second metal panels that

are part of the standing seam (e.g., the electrical bonding clip may engage overlapping portions of the first

metal panel and the second metal panel that define at least part of the standing seam). The electrical

bonding clip may also be configured and installed such that: 1) a first portion of the electrical bonding clip

engages the upper and lower surface of only the first metal panel and on a first side of the standing seam

in/relative to the lateral dimension; 2) a second portion of the electrical bonding clip engages the upper and

lower surface of only the second metal panel and on a second side of the standing seam in/relative to the

lateral dimension, where the first and second sides of the standing seam are opposite of one another; and



3) an intermediate portion of the electrical bonding clip extends between the noted first and second portions

and is disposed on only one side (e.g., an underside) of the panel assembly, including where this

intermediate portion is engaged with the panel assembly and/or where this intermediate portion is actually

spaced from the panel assembly.

Any appropriate electrically-conductive material or combination of materials (e.g., stainless steel; a

conductive metal or metal alloy) may be used to form the electrical bonding clip. One embodiment has the

electrical bonding clip being of an integral construction such that there is not a joint of any kind between

any adjacent portions of the electrical bonding clip. One embodiment has the entirety of the electrical

bonding clip being formed of an electrically-conductive metal or electrically-conductive metal alloy.

The electrical bonding clip may be characterized as including at least one clip section, such as a

first clip section. Each clip section (and including the first clip section) for the electrical bonding clip may

include a first clip member and a second clip member that are disposed in opposing relation to one another,

with a living hinge interconnecting the first clip member and the second clip member. This living hinge may

define a "closed-end" for the first clip section, including where the first clip section includes an "open-end"

that is opposite of this closed-end, and where the "open-end" is defined at least in part by the first clip

member (e.g., a free end thereof) and the second clip member (e.g., a free end thereof) being movable

relatively away from one another (e.g., by a pivotal or pivotal -like motion about the living hinge). A length

dimension of the living hinge (or stated another way the axis about which the first clip member may move

relative to its corresponding second clip member) may coincide with the vertical dimension in the installed

configuration for the electrical bonding clip, or may coincide with the lateral dimension in the installed

configuration for the electrical bonding clip.

The first clip member may be biased toward the second clip member. Moving the first clip member

away from and relative to the second clip member (e.g., the respective free ends thereof) may be opposed

by at least one biasing force (e.g., by an elastic deflection of the above-noted living hinge). One

embodiment (e.g., where the electrical bonding clip has a single clip section) has a first surface of the first

clip member facing or projecting toward a second surface of the second clip member that faces the first clip

member (e.g., the first surface of the first clip member and the second surface of the second clip member

may face or project toward one another). The first surface of the first clip member may include at least one

first grounding projection of any appropriate type/configuration. The second surface of the second clip

member may include at least one second grounding projection of any appropriate type/configuration. Each

first grounding projection incorporated by the first clip member, as well as each second grounding



projection incorporated by the second clip member, may be configured to break a coating on the panel

assembly, for instance when installing the electrical bonding clip on the panel assembly. In the case where

the electrical bonding clip includes a single clip section, the electrical path may be from the first metal panel

to the first clip member (including via one or more grounding projections of the first clip member that

engages the first metal panel), from the first clip member to the second clip member via the noted living

hinge (or more generally a closed end for the electrical bonding clip), and from the second clip member to

the second metal panel (including via one or more grounding projections of the second clip member that

engages the second metal panel).

One embodiment of the electrical bonding clip accommodates its installation directly on a standing

seam of the panel assembly, for instance on overlapping portions of the first metal panel and the second

metal panel that define at least part of the standing seam. The electrical bonding clip may engage a portion

of the standing seam that is oriented in the vertical dimension in the installed configuration for the electrical

bonding clip. A closed end of the electrical bonding clip may be disposed over a portion of one end of the

first metal panel and over a portion of one end of the second metal panel that are adjacent to one another

in the panel assembly. Such an electrical bonding clip may include a single clip section in accordance with

the foregoing, for instance the above-noted first clip section, and including without limitation where at least

one grounding projection of the first clip member engages part of the first metal panel that defines at least

part of the standing seam and where at least one grounding projection of the second clip member engages

part of the second metal panel that defines at least part of this same standing seam.

The electrical bonding clip may include a plurality of clip sections, for instance a first clip section

and a second clip section. These first and second clip sections may be spaced from one another in the

lateral dimension for the installed configuration of the electrical bonding clip. The electrical bonding clip

may be configured such that the first clip section engages only the first metal panel and such that the

second clip section engages only the second metal panel. The first clip section may be disposed on a first

side of the standing seam (e.g., in/relative to the lateral dimension), and the second clip section may be

disposed on a second side of this same standing seam (e.g., in/relative to the lateral dimension). As such,

the first and second clip sections may be characterized as being disposed on opposite sides of the standing

seam. The first clip section may be disposed adjacent to or may be spaced from the first side of the

standing seam, while the second clip section may be disposed adjacent to or may be spaced from the

second side of this same standing seam.



The first clip member for each of the first and second clip sections may include a first surface that

faces its corresponding second clip member, while the second clip member for each of the first and second

clip sections may include a second surface that faces its corresponding first clip member (e.g., the first

surface of the first clip member and the second surface of the corresponding second clip member, for each

of the first and second clip sections, may face or project toward one another). In one embodiment, the first

surface of the first clip member for each of the first clip section and the second clip section includes at least

one grounding projection of any appropriate type/configuration, while the second surface of the second clip

member for each of the first clip section and the second clip section lacks a grounding projection of any

type/configuration. The installed configuration for such an electrical bonding clip may be such that the first

clip member for the first clip section is disposed on and engages an underside of the first metal panel (the

second clip member of the first clip section being disposed on and engaging an exterior side of the first

metal panel), and such that the first clip member for the second clip section is disposed on and engages an

underside of the second metal panel (the second clip member of the second clip section being disposed on

and engaging an exterior side of the second metal panel).

An electrical bonding clip including a first clip section and a second clip section that are spaced

from one another may still be structurally interconnected by the structure of the electrical bonding clip.

Such an electrical bonding clip may include a "plate" or a "base." One end portion of this plate/base (e.g., a

first part of the plate/base) may define part of the first clip section (e.g., the first clip member for the first clip

section), while an opposite end portion of this same plate/base (e.g.,. a second part of the plate/base) may

define part of the second clip section (e.g. the first clip member for the second clip section). A third part of

the plate/base may extend between the first part of the plate/base and the second part of the plate/base.

Notwithstanding the characterization of the plate/base having these first, second, and third parts, the plate

may be an integral structure (e.g., no joint between the noted first and third parts of the plate/base, and no

joint between the noted second and third parts of the plate/base). Another characterization for an electrical

bonding clip having a first clip section and a second clip section that are spaced from one another and a

plate/base is that the first clip member for the first clip section is disposed at one end of the plate/base in

the lateral dimension for the installed configuration of the electrical bonding clip, while the first clip member

for the second clip section is disposed at an opposite end of the plate/base in this same lateral dimension.

A plate/base for the electrical bonding clip in accordance with any of the foregoing may be

disposed on an underside of the panel assembly (e.g., a side of the panel assembly that is opposite of the

side that is exposed to the environment/elements) for the installed configuration of the electrical bonding



clip. In the case where the electrical bonding clip includes a first clip section and a second clip section that

are spaced from one another, the electrical path may be from the first metal panel to the first clip member

of the first clip section (including via one or more grounding projections of the first clip member of this first

clip section that engages the underside of the first metal panel), from the first clip member of the first clip

section to the first clip member of the second clip section via the intermediate portion of the plate/base, and

from the first clip member of the second clip section to the second metal panel (including via one or more

grounding projections of the first clip member of this second clip section that engages the second metal

panel).

One or more aspects of the present invention are also addressed by the following paragraphs:

1. A panel assembly, comprising

a first metal panel comprising a first edge portion;

second metal panel comprising a second edge portion;

a standing seam defined by an interconnection of said first edge portion and said second edge

portion of said first metal panel and said second metal panel, respectively; and

an electrical bonding clip that engages at least part of said first metal panel and that engages at

least part of said second metal panel, wherein said electrical bonding clip provides an electrical connection

between said first metal panel and said second metal panel.

2 . The panel assembly of paragraph 1, wherein said electrical bonding clip is formed

entirely of stainless steel.

3 . The panel assembly of paragraph 1, wherein said electrical bonding clip is formed

entirely of a conductive metal or metal alloy.

4 . The panel assembly of any of paragraphs 1-3, wherein said electrical bonding clip is of

an integral construction.

5 . The panel assembly of any of paragraphs 1-4, wherein said electrical bonding clip

comprises a first clip member, a second clip member disposed in opposing relation to said first clip

member, and a living hinge between said first clip member and said second clip member.

6 . The panel assembly of paragraph 5, wherein said first clip member is biased toward

said second clip member.



7 . The panel assembly of any of paragraphs 5-6, wherein said first clip member comprises

a first surface that faces said second clip member and that comprises a first grounding projection, and

wherein said second clip member comprises a second surface that faces said first clip member and that

comprises a second grounding projection.

8 . The panel assembly of paragraph 7, wherein each of said first grounding projection and

said second grounding projection is configured to break a coating of said panel assembly.

9 . The panel assembly of any of paragraphs 1-8, wherein said electrical bonding clip

engages overlapping portions of said first metal panel and said second metal panel that define at least part

of said standing seam.

10. The panel assembly of any of paragraphs 1-9, wherein said electrical bonding clip

engages said standing seam.

11. The panel assembly of any of paragraphs 1-10, wherein said electrical bonding clip

engages a section of said standing seam that is disposed orthogonal to a pitch defined by said panel

assembly.

12. The panel assembly of any of paragraphs 1-4, wherein said electrical bonding clip

comprises first and second clip sections, wherein said first clip section engages only said first metal panel,

and wherein said second clip section engages only said second metal panel.

13. The panel assembly of paragraph 12, wherein said first clip section engages said first

metal panel at a location that is spaced from said standing seam and said second clip section engages said

second metal panel at a location that is spaced from said standing seam.

14. The panel assembly of paragraph 13, wherein said standing seam is located between

said first clip section and said second clip section in a lateral dimension that is orthogonal to a length

dimension of said standing seam that coincides with a pitch of said panel assembly.

15. The panel assembly of any of paragraphs 12-14, wherein each of said first clip section

and said second clip section comprise a first clip member, a second clip member disposed in opposing

relation to its corresponding said first clip member, and a living hinge between said first clip member and its

corresponding said second clip member.

16 . The panel assembly of paragraph 15, wherein said first clip member is biased toward

its corresponding said second clip member for each of said first and second clip sections.



17 . The panel assembly of any of paragraphs 15-1 6, wherein said first clip member for

each of said first and second clip sections comprises a first surface that faces its corresponding said

second clip member and that comprises at least one first grounding projection, wherein said second clip

member for each of said first and second clip sections comprises a second surface that faces its

corresponding said first clip member, and wherein said second surface of said second clip member for

each of said first and second clip sections lacks any type of grounding projection.

18. The panel assembly of paragraph 17, wherein each said first grounding projection is

configured to break a coating of said panel assembly.

19 . The panel assembly of any of paragraphs 17-1 8, wherein said first clip member for

said first clip section is disposed on and engages an underside of said first metal panel, and wherein said

first clip member for said second clip section is disposed on and engages an underside of said second

metal panel.

20. The panel assembly of any of paragraphs 15-19, wherein electrical bonding clip

comprises a plate which in comprises said first clip member for said first clip section and said first clip

member for said second clip section.

2 1 . The panel assembly of paragraph 20, wherein said first clip member for said first clip

section is disposed at one end of said plate in a lateral dimension that is orthogonal to a length dimension

of said standing seam that coincides with a pitch of said panel assembly, wherein said first clip member for

said second clip section is disposed at an opposite end of said plate in said lateral dimension, and wherein

said plate comprises an intermediate portion that is located between said first clip member for said first clip

section and said first clip member for said second clip section in said lateral dimension and that is disposed

under said standing seam.

22. The panel assembly of any of paragraphs 12-14, wherein said electrical bonding clip

comprises a plate, wherein a first part of said plate defines one part of said first clip section, and wherein a

second part of said plate defines one part of said second clip section.

23. The panel assembly of paragraph 22, wherein said plate is disposed on an underside

of said panel assembly.

24. The panel assembly of any of paragraphs 22-23, wherein said plate further comprises

a third part that is located between said first part and said second part in a lateral dimension that is

orthogonal to a length dimension of said standing seam that coincides with a pitch of said panel assembly,

and wherein said third part of said plate is disposed under said standing seam.



BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a perspective view of a roofing surface defined by a plurality of interconnected panels,

where each interconnection of adjacent pairs of panels defines a standing seam.

Figure 2A is a perspective view of one standing seam panel assembly configuration, where the

standing seams are in the form of hollow seam ribs.

Figure 2B is an end view of a standing seam of the standing seam panel assembly of Figure 2A.

Figure 3A is an end view of one embodiment of a standing seam panel assembly, where one

embodiment of an electrical bonding clip is installed on a standing seam of the standing seam panel

assembly.

Figure 3B is an end view of a panel used by the standing seam panel assembly of Figure 3A.

Figure 3C is an enlarged perspective view of an electrical bonding clip that is installed on a

standing seam of the standing seam panel assembly of Figure 3A.

Figure 3D is another enlarged perspective view of the electrical bonding clip and standing seam

shown in Figure 3C, viewed from an opposite side compared to Figure 3C.

Figure 3E is an enlarged side view of the electrical bonding clip used by the standing seam panel

assembly of Figure 3A.

Figure 4 is an enlarged perspective view of a grounding projection/electrical contact that may be

used by an electrical bonding clip that is installed on a standing seam panel assembly.

Figure 5A is a perspective top view of another embodiment of a standing seam panel assembly,

where another embodiment of an electrical bonding clip engages an adjacent pair of panels on opposite

sides of a corresponding standing seam.

Figure 5B is a perspective bottom view of a portion of the standing seam panel assembly of Figure

5A that incorporates an electrical bonding clip.

Figure 5C is an enlarged perspective top view of an electrical bonding clip used by the standing

seam panel assembly of Figure 5A.

Figure 5D is an enlarged bottom view of the electrical bonding clip shown in Figure 5C.

Figure 5E is an enlarged side view of the electrical bonding clip shown in Figure 5C.



DETAILED DESCRIPTION

Figure 1 illustrates a representative building/roofing surface 12. Generally, the roofing surface 12

may be defined in any appropriate manner and may be of any appropriate configuration. For instance, the

roofing surface 12 may include one or more roofing sections, each of which may be of any appropriate

pitch/slope and/or shape/size. The roofing surface 12 shown in Figure 1 at least generally slopes

downwardly in a direction denoted by arrow A from a peak 16 of the roofing surface 12 to an edge 14 of the

roofing surface 12. Multiple panels 18 (e.g., metal panels) collectively define the roofing surface 12. The

interconnection of each adjacent pair of panels 18 in the illustrated embodiment defines a standing seam

20 (only schematically illustrated in Figure 1).

The standing seams 20 may at least generally proceed in the direction of or along the slope or

pitch of the roofing surface 12 (e.g., the pitch of the length dimension of the standing seams 20 may match

the pitch of the corresponding portion of the overall roofing surface 12). Each panel 18 includes at least

one base section 22 that is at least generally flat or planar and that is disposed between each adjacent pair

of standing seams 20 on the roofing surface 12. Each panel 18 could include one or more crests, minor

ribs, intermediate ribs, partial ribs, striations, fluting, or flutes between its corresponding pair of standing

seams 20 so as to provide multiple base sections 22 on each panel 18 (not shown).

The panels 18 may be of any appropriate configuration so to allow them to be interconnected or

nested in a manner that defines a standing seam 20, and the standing seams 20 may be disposed in any

appropriate orientation relative to the base sections 22 of the panels 18 that define the standing seam 20.

Generally, each standing seam 20 is a protrusion of some sort that is defined at least in part by an adjacent

pair of metal panels 18 . For instance, the standing seams 20 may be characterized as at least initially

extending orthogonally (e.g., perpendicularly) relative to the base sections 22 of the corresponding panels

18 (or relative to a pitch of the corresponding portion of the roofing surface 12). The illustrated standing

seams 20 may be characterized as having a vertical end section, or as being of a vertical standing seam

configuration. However, the end sections of the various standing seams 20 could also have portions that

are horizontally disposed (e.g., at least generally parallel with the base sections 22 of the corresponding

panels 18; at least generally parallel to a pitch of the corresponding portion of the roofing surface 12), or as

being of a horizontal standing seam configuration.

Figure 1 also shows a lateral dimension 30, a longitudinal dimension 32, and a vertical dimension

34. As such and in accordance with these coordinates: 1) the standing seams 20 are spaced from one

another in the lateral dimension 30; 2) the length of the standing seams 20 is disposed in the longitudinal



dimension 32 (e.g., extending between the peak 16 and edge 14 of the roofing surface 12); and 3) at least

part of the standing seams 20 protrude in the vertical dimension 34 relative to adjacently-disposed base

sections 22.

As noted, an edge portion (or longitudinal edge portion) of one panel may be interconnected with

an edge portion (or longitudinal edge portion) of an adjacent panel to define a standing seam. Various

types of standing seam configurations exist. One type of standing seam configuration has a larger space

within the standing seam and may be referred to as a hollow seam rib configuration. Figures 2A and 2B

illustrate one type of a panel assembly 80 that may be used to define a building or roofing surface, and that

uses one type of hollow seam rib configuration. The panel assembly 80 of Figures 2A and 2B is defined by

a plurality of panels 82. Each panel 82 includes a left seam rib section 83 (a rib section used to define a

hollow seam rib 86), along with a right seam rib section 85 (a rib section used to define a standing seam

86). The left seam rib section 83 and right seam rib section 85 of a given panel 82 are spaced in the width

dimension of the panel 82 (or in the lateral dimension 30). Each panel 82 may include one or more flat

sections, as well as one or more other structures such as crests, minor ribs, intermediate ribs, pencil ribs,

striations, fluting, or flutes. Generally, the right seam rib section 85 for the left panel 82 in the view of

Figure 2B may be positioned over the left seam rib section 83 for the right panel 82 illustrated in the view of

Figure 2B to define a standing seam in the form of a hollow seam rib 86. Multiple panels 82 may be

interconnected in this same general manner to define a panel assembly 80 of a desired size (both in the

length dimension (longitudinal dimension 32) and width dimension (lateral dimension 30)).

Each hollow seam rib 86 of the panel assembly 80 may be characterized as having a first sidewall

88a and an oppositely disposed second sidewall 88b that are disposed in spaced relation (spaced in the

lateral dimension 30). The first sidewall 88a includes an indentation 90a on an exterior of the seam rib 86,

while the second sidewall 88b includes an indentation 90b on an exterior of the seam rib 86. The

indentations 90a and 90b are disposed in opposing relation (e.g., disposed along a common axis that is

orthogonal to the height of the hollow seam rib 86).

The seam rib 86 is of a hollow configuration, and includes an open space 96. A portion 92a of an

internal surface of the seam rib 86 that is opposite of the indentation 90a (on the exterior of the seam rib

86) is spaced from a portion 92b of an opposing internal surface of the seam rib 86 that is opposite of the

indentation 90b (on the exterior of the seam rib 86). In one embodiment, the portions 92a, 92b of the

opposing internal surfaces of the seam rib 86 are separated by a distance Di of at least about 0.35 inches

(prior to being engaged by any seam fasteners not shown) and that is measured in the lateral dimension



30. In one embodiment, the portions 92a, 92b of the opposing internal surfaces of the seam rib 86 are

separated by a distance Di within a range of about 0.35 inches to about 0.75 inches. The open space 96

occupies the entire distance between the portions 92a, 92b of the opposing internal surfaces of the hollow

seam rib 86. No other structure exists in this open space 96 throughout the entirety of the span between

the portions 92a, 92b for the illustrated embodiment.

Exposed metal components of various types of equipment may be installed on a standing seam

panel assembly of the types described herein and may become electrically energized, which in turn may

electrically energize the standing seam panel assembly. In this regard, disclosed herein are various

embodiments of standing seam panel assemblies that utilize an electrical bonding clip to establish an

electrical path between adjacent pairs of panels that define a standing seam, and that may be used to

electrically ground the standing seam panel assembly.

One embodiment of a standing seam panel assembly is illustrated in Figures 3A-3E and is

identified by reference numeral 100. The panel assembly 100 includes a plurality of panels 82' (e.g., metal

or metal alloy) that are interconnected with one another. The interconnection between each adjacent pair

of panels 82' of the panel assembly 100 defines a standing seam 102 (a length dimension of the standing

seam 102 (coinciding with the longitudinal dimension 32) typically being orthogonal to the lateral dimension

30 addressed below, and would also typically coincide with a pitch of a roofing surface that includes the

panel assembly 100). At least one electrical bonding clip 104 may be installed on each standing seam 102

of the panel assembly 100, including on each adjacent pair of panels 82' for the standing seam panel

assembly 100. Generally, each electrical bonding clip 104 of the panel assembly 100 electrically connects

the corresponding pair of panels 82'. It should be appreciated any appropriate number of panels 82' may

be interconnected in the manner embodied by Figures 3A-3E to define a standing seam panel assembly

100 of any appropriate size and/or configuration.

The panels 82' of the standing seam panel assembly 100 are interconnected to define a standing

steam 102 that is of a configuration that is different from the hollow seam rib configuration depicted in

Figures 2A and 2B. Referring to Figures 3A and 3B, a right edge section (or a right longitudinal edge

section) 182b of one panel 82' may be disposed over a left edge section (or a left longitudinal edge section)

182a of an adjacent panel 82' to define a standing seam 102. The left edge section 182a includes a

sidewall 188a that extends upwardly when the corresponding panel 82' is horizontally disposed (e.g.,

disposed/oriented orthogonal to the pitch of the corresponding roofing surface; extending away from a

reference plane that contains the main body of the corresponding panel 82'), along with an end section



183a that extends downwardly when the corresponding panel 82' is horizontally disposed (extending

toward a reference plane that contains the main body of the corresponding panel 82'). The sidewall 188a

and the end section 183a of the left edge section 182a are interconnected by an arcuate section, and with

the end section 183a being disposed "inwardly" of the sidewall 188a in the lateral dimension 30.

The right edge section 182b includes a sidewall 188b that extends upwardly when the

corresponding panel 82' is horizontally disposed (e.g., disposed orthogonal to the pitch of the

corresponding roofing surface; extending away from a reference plane that contains the main body of the

corresponding panel 82'), along with an end section 183b that extends downwardly when the corresponding

panel 82' is horizontally disposed (extending toward a reference plane that contains the main body of the

corresponding panel 82'). The sidewall 188b and the end section 183b of the right edge section 182b are

interconnected by an arcuate section, and with the end section 183b being disposed "outwardly" of the

sidewall 188b in the lateral dimension 30. In the illustrated embodiment, the spacing between the sidewall

188b and its corresponding end section 183b is larger than the spacing between the sidewall 188a and its

corresponding end section 183a.

Each panel 82' further includes a first lateral edge or end 132 and a second lateral edge or end 136

that are spaced from one another, and each of which coincides with the lateral dimension 30. Typically the

lateral dimension 30 will be that which coincides with a constant elevation when proceeding along a line in

the lateral dimension 30 and when the panel assembly 100 is in an installed configuration to define a

pitched roofing surface. In any case and as noted, a right edge section 182b of one panel 82' is disposed

over a left edge section 182a of an adjacent panel 82' to define a standing seam 102 in the case of the

panel assembly 100. At this time, the sidewall 188b of the right edge section 182b of one panel 82' may be

disposed in closely spaced relation (and/or actually in interfacing relation) with the sidewall 188a of the left

edge section 182a of the adjacent panel 82'. An electrical bonding clip 104 may be installed on the

standing seam 102 of the panel assembly 100, namely on corresponding portions of the sidewall 188b of

one panel 82' and the corresponding sidewall 188a of the adjacent panel 82' that collectively define a

standing seam 102. In the case of the standing seam panel assembly 100, the electrical bonding clip 104

may be characterized as being installed in a vertical orientation.

Details of each electrical bonding clip 104 used by the standing seam panel assembly 100 are

presented in Figures 3C-3E, and where each such electrical bonding 104 will typically be of the same

configuration. As such, only one of the electrical bonding clips 104 will now be described. The electrical

bonding clip 104 may be characterized as including a first clip member 112 and a second clip member 116



that is disposed in opposing relation to its corresponding first clip member 112 . The first clip member 112

includes a first surface 114 that faces or projects toward the second clip member 116 (i.e., an interior

surface of the electrical bonding clip 104) and that includes at least one electrical contact or grounding

projection 128. The second clip member 116 includes a second surface 118 that faces or projects toward

the first clip member 112 (i.e., an oppositely disposed interior surface 114 of the electrical bonding clip 104)

and that includes at least one grounding projection 128. One end of the electrical bonding clip 104 is

"open" and may be characterized as an inlet section 120 to the clip 104. The ends of the first clip member

112 and the second clip member 116 at the inlet section 120 may each flare in a direction away from one

another to facilitate installation on a standing seam 102 as desired/required. An opposite end of the

electrical bonding clip 104 is "closed" and may be characterized as a closed end or end section 124. In the

case of the standing seam panel assembly 100 and as shown in Figures 3A, 3C, and 3D, the closed end

124 is vertically disposed/oriented when the clip 104 is installed on the corresponding standing seam 102

(e.g., disposed or oriented in the vertical dimension 34). At this time, one of the clip members 112, 116 will

engage at least part of the sidewall 188a (one of the panels 82') for the corresponding standing seam 102,

while the other of the clip members 112, 116 will engage at least part of the sidewall 188b (an adjacent

panel 82') for the corresponding standing seam 102.

The first clip member 112 and the second clip member 116 of the electrical bonding clip 104 may

be biased at least generally toward one another (e.g., via the elasticity of the end section 124 of the clip

104), including to the extent where the first clip member 112 and second clip member 116 are in contact

with one another prior to being installed on a standing seam 102 of the panel assembly 100 (although such

is not required). In any case, the spacing between the first clip member 112 and the second clip member

116 increases as/when the electrical bonding clip 104 is being installed on a standing seam 102. This

"expansion" of the electrical bonding clip 104 may be realized by a flexing or bending (e.g., an elastic

deformation) of the electrical bonding clip 104, may be characterized as a relative deflection of the first clip

member 112 and the second clip member 116 at least generally away from one another, or both. For

instance, the end section 124 of the electrical bonding clip 104 may be characterized as a "living hinge"

(e.g., an arcuately-shaped, elastically-deformable, pliable portion) that allows relative movement between

and interconnects the first clip member 112 and the second clip member 116. As such, the first clip

member 112 and the second clip member 116 of the electrical bonding clip 104 may be characterized as

being relatively deflectable away from one another (e.g., the second clip member 116 of the electrical

bonding clip 104 may at least generally move away from the first clip member 112 by an elastic deformation



of an interconnecting portion of the electrical bonding clip 104, for instance the noted living hinge in the

form of the end section 124; pivotal or pivotal-like motion at least generally about the end section 124).

The first clip member 112 and the second clip member 116 of the electrical bonding clip 104 may

at least at some point in time be biased toward one another as noted, and again this biasing force may be

provided by the end section 124 (e.g., an elastic configuration). During at least a portion of the relative

movement of the first clip member 112 and the second clip member 116 away from one another, the

amount of biasing force may progressively increase (e.g., by an elastic "flexing" of the corresponding end

section 124). Although a biasing force could be exerted on one or more of the first clip member 112 and

the second clip member 116 prior to being installed on a standing seam 102 (including when the clip

members 112, 116 are in contact with one another), such may not be required.

Referring now to Figure 3E, the electrical bonding clip 104 may incorporate at least one electrical

contact or grounding projection 128 on the first surface 114 of the first clip member 112, and at least one

grounding projection 128 on the second surface 118 of the second clip member 116. These grounding

projections 128 may be used to establish electrical connectivity between the two panels 82' that are

engaged by the electrical bonding clip 104 via being installed on the corresponding standing seam 102. At

least one grounding projection 128 of the first clip member 112 will engage (and be in electrical contact

with) one of the panels 82' that define the standing seam 102 on which the clip 104 is mounted (either its

sidewall 188a or its sidewall 188b), while at least one grounding projection 128 of the second clip member

116 will engage (and be in electrical contact with) the other of the panels 82' that define the standing seam

102 on which the clip 104 is mounted (either its sidewall 188a or its sidewall 188b). Each of the grounding

projections 128 that are used by the electrical bonding clip 104 may be of a size, shape, and/or

configuration, but are preferably configured so as to scratch the corresponding surface of the standing

seam 102 as the clip 104 is being installed on the standing seam 102. This should enhance/allow electrical

communication between the first clip member 112 and the panel 82' that is engaged thereby (at the

standing seam 102 - either its sidewall 188a or sidewall 188b), and which should enhance/allow electrical

communication between the second clip member 116 and the panel 82' that is engaged thereby (at the

standing seam 102 - either its sidewall 188a or sidewall 188b). The clip members 112, 116 may be

characterized as engaging opposed surfaces of overlapping portions of the two panels 82' that define at

least part of the standing seam 102.

The noted grounding projections 128 for the first surface 114 and second surface 118 of the

electrical bonding clip 104 may be characterized as providing electrical continuity between standing seam



panels that are engaged by the electrical bonding clip 104 (e.g., an electrical path may encompass a first

panel 82' engaged with one or more grounding projections 128 on the first surface 114 of the electrical

bonding clip 104, the first surface 114 of the electrical bonding clip 104 being electrically connected to the

second surface 118 of the electrical bonding clip 104 through the end section 124, and one or more

grounding projections 128 of the second surface 118 of the electrical bonding clip 104 being engaged with

a second panel 82'). This may be referred to as "bonding" or "electrically bonding" a pair of adjacent

panels 82'. In any case, the noted electrical connection provided by the grounding projections 128 of the

electrical bonding clip 104 may be used to electrically connect standing seam panels, which in turn may be

used to provide an electrical path to ground an entire building surface of standing seam panels (or any

portion thereof).

The electrical bonding clip 104 may be formed of any appropriate material or combination of

materials to establish an electrical connection between a pair of panels 82' that together define a standing

seam 102 (e.g., a metal or a metal alloy, and including from an electrically conductive material). For

example, the electrical bonding clip 104 may be formed entirely of stainless steel. Furthermore, the

electrical bonding clip 104 may be fabricated in any appropriate manner. For instance, the electrical

bonding clip 104 could be of a one-piece construction (e.g., being integrally formed from a piece of sheet

metal).

In summary, an electrical bonding clip 104 of the panel assembly 100 may electrically engage

overlapping portions of a first panel 82' and a second panel 82', namely at a standing seam 102 defined by

the interconnection of these two panels 82'. In this regard, the electrical bonding clip 104 may be

appropriate for installation on other standing seam configurations that are defined at least in part by

overlapping portions from two adjacent panels, such as a double fold or double-folded standing seam

configurations. The electrical bonding clip 104 provides what may be characterized as a "slide fit" for the

pair of panels 82' on which the clip 104 is installed. In this regard, the inlet section 120 of the electrical

bonding clip 104 will be aligned with the adjacently disposed sidewalls 188a, 188b for the two panels 82' at

the lateral edges 132 of the two panels 82' (another clip 104 could be installed on the same standing seam

102 at the oppositely disposed lateral edges 136 of the panels 82' as desired/required). The electrical

bonding clip 104 will then be advanced toward the standing seam 102 (e.g., at least generally in the

direction of the opposing lateral edges 136 of the panels 82') to position the first clip member 112 on one

side of the standing seam 102 and to position the second clip member 116 on the other side of the standing

seam 102. The electrical bonding clip 104 may be slid onto the standing seam 102 in the noted manner



until the end section 124 of the electrical bonding clip 104 engages the lateral edges 132 of the two panels

82' at the standing seam 102, although such may not be required in all instances.

In the embodiment shown in Figures 3C and 3D, the first clip member 112 of the electrical bonding

clip 104 engages the sidewall 188b for the left panel 82', while the second clip member 116 of the clip 104

engages the sidewall 188a for the right panel 82' and in the views for Figures 3C and 3D, all as the clip 104

is slid onto a standing seam 102 in the noted manner. This installation may also increase the spacing

between the first clip member 112 and the second clip member 116 as noted above, and which should

generate a sufficient force so as to retain the electrical bonding clip 104 on the standing seam 102. Again,

the first surface 114 of the first clip member 112 and the second surface 118 of the second clip member

116 each may include one or more grounding projections 128 (e.g., having one or more "sharp" edges).

Such grounding projections 128 may facilitate establishing sufficient electrical contact with the

corresponding panel 82' (e.g., by configuring such grounding projections 128 to break a coating on the

panel assembly 100 as the electrical bonding clip 104 is installed on a standing seam 102 in the foregoing

manner). That is, the sliding motion that is used to install the electrical bonding clip 104 on the standing

seam 102 may slide one or more grounding projections 128 along each side of the standing seam 102 (and

while remaining in contact therewith) to enhance the electrical path between the clip 104 and each of the

panels 82' that are engaged by the clip 104.

When an electrical bonding clip 104 has been installed on a standing seam 102 in the noted

manner, the two panels 82' may be characterized as being "bonded" or "electrically bonded" via the

electrical bonding clip 104. A series of panels 82' that collectively define the panel assembly 100 may

therefore be electrically connected by each associated electrical bonding clip 104, namely by installing at

least one electrical bonding clip 104 on each adjacent pair of panels 82' that collectively define a

corresponding standing seam 102. This electrical path may be used to ground the entire panel assembly

100 (e.g., by running a grounding wire from one or more of the panels 82' of the panel assembly 100 to

ground, as each adjacent pair of standing seam panels 82' in the panel assembly 100 should be electrically

interconnected by at least one electrical bonding clip 104). The noted electrical path includes the left metal

panel 82' shown in Figures 3C and 3D, to the first clip member 112 (via the engagement of or more

grounding projections 128 of the first clip member 112 that engages this left metal panel 82'), from the first

clip member 112 to the second clip member 116 via the closed end section 124, and from the second clip

member 116 to the right metal panel 82' shown in Figured 3C and 3D (including via one or more grounding

projections 128 of the second clip member 116 that engages this right metal panel 82').



Figure 4 presents a representative configuration for the electrical contacts or grounding projections

128 used by the electrical bonding clip 104 of Figures 3A-3E. Other configurations may be appropriate.

The electrical contact 128' shown in Figure 4 cantilevers from a remainder of the corresponding clip

member 112/116 of the electrical bonding clip 104 (e.g., each electrical contact 128' may be "punched"

from the corresponding clip member 112/1 16). That is, the electrical contact 128' is partially separated

from its corresponding clip member 112/1 16 to define an aperture 128a. The boundary between the

electrical contact 128' and the remainder of the clip member 112/1 16 (where the electrical contact 128'

remains attached to its corresponding clip member 112/116) is identified by reference numeral 128b in

Figure 4 . The electrical contact 128' may flex or bend relative to the corresponding clip member 112/1 16 at

least generally about this boundary 128b, and as such this may also be referred to as "hinge 128b."

In the illustrated embodiment, the electrical contact 128' is at least generally triangularly-shaped,

and in any case extends toward the opposing clip member 112, 116 at an angle. Other configurations may

be appropriate. A free end section or point 128c of the electrical contact 128' may be characterized as

being disposed in the direction of the closed end section 124 of the electrical bonding clip 104, while the

hinge 128b may be characterized as being disposed in the direction of the inlet 120. That is, the electrical

contact 128' may be characterized as extending from its hinge 128b at least generally in the direction of the

closed end section 124. As noted, the electrical contact 128' may also be characterized as extending from

its hinge 128 associated with one of the clip members 112, 116, at least generally in the direction of the

other of the clip members 112, 116 .

Another embodiment of a standing seam panel assembly is illustrated in Figures 5A-5E and is

identified by reference numeral 200. The panel assembly 200 includes a plurality of panels 82" (e.g., metal

or metal alloy) that are interconnected with one another. Each panel 82" includes a first lateral edge or end

232 and a second lateral edge or end 236 that are spaced from one another in the longitudinal dimension

32. The interconnection between each adjacent pair of panels 82" of the panel assembly 200 defines a

standing seam 202 (a length dimension of the standing seam 202 typically being orthogonal to the lateral

dimension 30, and would typically coincide with a pitch of a roofing surface that includes the panel

assembly 200). At least one electrical bonding clip 204 may be installed for each standing seam 202 used

by the panel assembly 200, including for each adjacent pair of panels 82" of the standing seam panel

assembly 200 that are interconnected to define a standing seam 202. Generally, each electrical bonding

clip 204 of the panel assembly 200 electrically connects each pair of panels 82" that are interconnected to

define a standing seam 202. It should be appreciated any appropriate number of panels 82" may be



interconnected in the manner embodied by Figures 5A-5E to define a standing seam panel assembly 200

of any appropriate size and/or configuration.

The electrical bonding clips 104 used by the standing seam panel assembly 100 of Figures 3A-3E

are each installed directly on a standing seam 102 in accordance with the foregoing. That is not the case

for the electrical bonding clips 204 used by the standing seam panel assembly 200 of Figures 5A-5E.

Generally, each electrical bonding clip 204 for the embodiment of Figures 5A-5E separately engages each

panel 82" that defines a standing seam 202 on each of the two sides of the standing seam 202, not on the

standing seam 202 itself. As such and as will be addressed in more detail below, one portion of a given

electrical bonding clip 204 will be positioned on one side of the corresponding standing seam 202 (and

engages only one of the two panels 82" that defines this standing seam 202), while another portion of this

same electrical bonding clip 204 will be positioned on the opposite side of this same standing seam 202

(and engages only the other of the two panels 82" that defines this same standing seam 202).

Referring now primarily to Figures 5A and 5B, a pair of panels 82" of the standing seam panel

assembly 200 are shown as being interconnected to define a standing seam 202. The standing seam 202

in this case is in the form of a hollow seam rib. A different hollow seam rib configuration is shown in

Figures 2A and 2B and was addressed above. The electrical bonding clip 204 can be used with any hollow

seam rib configuration (including that which is presented in Figures 2A and 2B), and in fact could be used

with the standing seam configuration used by the standing seam panel assembly 100 of Figures 3A-3E (or

any other standing seam configuration for that matter). Generally, the electrical bonding clip 204 does not

engage a standing seam, but instead separately engages the two panels that are on each side of this

standing seam (where the two noted panels are interconnected to define this standing seam). In addition,

the electrical bonding clip 204 is installed in a horizontal orientation (versus the vertical orientation used by

the electrical bonding clip 104 for the panel assembly 100 of Figures 3A-3E).

The electrical bonding clip 204 of the panel assembly 200 includes a first clip section 248 and a

second clip section 252 that are spaced from one another in the lateral dimension 30. The first clip section

248 is positioned on one side of the standing seam 202 and engages only one of the two panels 82" that

defines this standing seam 202. In the view shown in Figures 5A and 5B, the first clip section 248 is

positioned on the left side of the standing seam 202 and engages only the left panel 82". The second clip

section 252 is positioned on the other side of the standing seam 202 and engages only one of the two

panels 82" that defines this standing seam 202. In the view shown in Figures 5A and 5B, the second clip



section 252 is positioned on the right side of the standing seam 202 and engages only the right panel 82".

Any appropriate spacing may exist between the standing seam 202 and each of the clip sections 248, 252.

Additional details of the electrical bonding clip are shown in Figures 5C-5E. Each of the first clip

section 248 and the second clip section 252 includes a first clip member 212 and a second clip member

216 that are disposed in opposing relation to one another in the same manner as discussed above

regarding the electrical bonding clip 104 of Figures 3A-3E. The discussion presented above regarding the

electrical bonding clip 104 is thereby equally applicable to each of the first clip section 248 and the second

clip section 252 of the electrical bonding clip 204 unless otherwise noted herein to the contrary. The

electrical bonding clip 204 includes a plate or base 256 that is disposed on an underside of a pair of

adjacently disposed panels 82" that are interconnected to define a standing seam 202 when the clip 204 is

in an installed configuration. Generally, one part of the plate 256 defines one part of the first clip section

248 (its corresponding first clip member 2 12 - discussed below), another part of this same plate 256

defines part of the second clip section 252 (its corresponding first clip member 212 - discussed below), and

yet another part of this same plate 256 is disposed under the standing seam 202 (an intermediate portion

260 that extends between the first clip member 2 12 for each of the first clip section 248 and the second clip

section 252). The bottom plate 256 may be of any appropriate extent in the lateral dimension 30, and

including where the bottom plate 256 extends beyond the first clip section 248 in the lateral dimension 30

and in a direction that is further away from the corresponding stand seam 202 (not shown) and/or including

where the bottom plate 256 extends beyond the second clip section 252 in the lateral dimension 30 and in

a direction that is further away from the corresponding stand seam 202 (not shown).

The first clip member 2 12 for each of the first clip section 248 and second clip section 252 includes

a first surface 214 that faces or projects toward the corresponding second clip member 216 (i.e., an interior

surface for the corresponding clip section 248, 252) and that includes at least one of the above-noted

grounding projections 128. The second clip member 216 for each of the first clip section 248 and the

second clip section 252 includes a second surface 2 18 that faces or projects toward the corresponding first

clip member 212. In the illustrated embodiment, the second surface 218 of the second clip member 216 for

each clip section 248, 252 lacks any type of grounding projection (e.g., in the form of a smooth surface).

The first clip member 2 12 for each of the first clip section 248 and the second clip section 252 is disposed

on and engages an underside (or interior side) of the corresponding panel 82", while the second clip

member 2 16 for each of the first clip section 248 and the second clip section 252 is disposed on and

engages a topside (or exterior side) of the corresponding panel 82". As the second clip member 216 for



each of the first clip section 248 and the second clip section 252 does not include any ground projections in

the illustrated embodiment, installation of the electrical bonding clip 204 should not scratch the top or upper

surface of the corresponding panels 82" to any significant degree.

As illustrated in Figure 5E, a common end for each of the first clip section 248 and second clip

section 252 is "open" and may be characterized as an inlet section 220 to the corresponding clip section

248, 252. An opposite common end for each of the first clip section 248 and second clip section 252 is

"closed" and may be characterized as an end section 224. A free end portion of the first clip member 212,

at the inlet section 220 for each of the clip sections 248, 252 may flare or diverge away from the

corresponding second clip member 216 to facilitate installation of the electrical bonding clip 204 on the

panels 82" as desired/required. The entirety of each second clip member 216 may be an at least

substantially planar structure such that when the electrical bonding clip 204 is engaged with a pair of panels

82", each second clip member 216 should be at least substantially flush (i.e., in contact) with a topside of

the corresponding panel 82" (e.g., an exterior side of the panel 82").

In the case of the standing seam panel assembly 200 and as shown in Figures 5A and 5B, the end

section 224 for each of the clip sections 248, 252 is horizontally disposed when installed on an adjacent

pair of panels 82" that are interconnected to define a standing seam 202. As such, the second clip member

216 for each clip section 248, 252 will engage an upper surface of the corresponding panel 82" on each

side of the corresponding standing seam 202, while the first clip member 212 for each of the clip sections

248, 252 will engage a lower/bottom surface (or the underside) of the corresponding panel 82" on each side

of the corresponding standing seam 202.

The clip sections 248, 252 for the electrical bonding clip 204 will typically be of a common

configuration. The following discussion is equally applicable to both clip sections 248, 252 unless

otherwise noted. The first clip member 212 and the corresponding second clip member 216 may be biased

at least generally toward one another (e.g., via the elasticity of the corresponding closed end 224),

including to the extent where the first clip member 2 12 and the corresponding second clip member 2 16 are

in contact with one another prior to being installed on an adjacent pair of panels 82" of the panel assembly

200 (although such is not required). In any case, the spacing between the first clip member 212 and the

corresponding second clip member 216 increases as/when the electrical bonding clip 204 is installed on an

adjacent pair of panels 82" of the panel assembly 200. This "expansion" of the clip sections 248, 252 may

be realized by a flexing or bending (e.g., an elastic deformation) of the clip sections 248, 252, may be

characterized as a relative deflection of the first clip member 212 and the corresponding second clip



member 216 at least generally away from one another, or both. For instance, the end section 224 for each

of the clip sections 248, 252 may be characterized as a "living hinge" (e.g., an arcuately-shaped, elastically-

deformable, pliable portion) that allows relative movement between and interconnects a first clip member

2 12 and a corresponding second clip member 2 16 . As such, the first clip member 2 12 and the

corresponding second clip member 2 16 may be characterized as being relatively deflectable away from

one another (e.g., the second clip member 216 may at least generally move away (relatively) from the

corresponding first clip member 212 by an elastic deformation of an interconnecting portion of the

corresponding clip section 248, 252, for instance the noted living hinge in the form of the corresponding end

section 224; pivotal or pivotal-like motion at least generally about the end section 224).

The first clip member 2 12 and the corresponding second clip member 216 may at least at some

point in time be biased toward one another as noted, and again this biasing force may be provided by the

corresponding end section 224 disposed therebetween (e.g., an elastic configuration). During at least a

portion of the relative movement of the first clip member 212 and the corresponding second clip member

216 away from one another, the amount of the biasing force may progressively increase (e.g., by an elastic

"flexing" of the corresponding end section 224). Although a biasing force could be exerted on one or more

of the first clip member 2 12 and the corresponding second clip member 2 16 prior to being installed on an

adjacent pair of panels 82" of the panel assembly 200 (including when the corresponding clip members

212, 216 are in contact with one another), such is not required.

Referring now to Figure 5E, the electrical bonding clip 204 may incorporate at least one electrical

contact or grounding projection 128 on the first surface 2 14 of each first clip member 2 12 . These

grounding projections 128 may be used to establish electrical connectivity between the two panels 82" that

are engaged by the electrical bonding clip 204 via engaging a panel 82" on each side of a standing seam

202 defined by a pair of adjacent panels 82". At least one grounding projection 128 of the first clip member

2 12 for the first clip section 248 will engage (and be in electrical contact with) one of the panels 82"

associated with a particular standing seam 202, while at least one grounding projection 128 of the first clip

member 2 12 for the second clip section 252 will engage (and be in electrical contact with) the other of the

panels 82" associated with this same standing seam 202. This should accommodate/allow electrical

communication between the first clip member 2 12 of the first clip section 248 and the panel 82" that is

engaged thereby, and which should allow electrical communication between the first clip member 212 of

the second clip section 252 and the panel 82" that is engaged thereby. The clip sections 248, 252 are

electrically connected by the common bottom plate 256 of the clip 204.



The noted grounding projections 128 for the first surface 2 14 of the first clip member 2 12 for each

of the clip sections 248, 252 of the electrical bonding clip 204 may be characterized as providing electrical

continuity between a pair of standing seam panels that are engaged by the electrical bonding clip 204 (e.g.,

an electrical path may encompass one panel 82" being engaged by one or more grounding projections 128

of the first clip member 2 12 for the first clip section 248 of the electrical bonding clip 204, by the first clip

member 2 12 for the first clip section 248 of the electrical bonding clip 204 being electrically connected with

the first clip member 212 for the second clip section 252 of the electrical bonding clip 204 by the

intermediate portion 260 of the bottom plate 256, and the adjacent panel 82" being engaged by one or

more grounding projections 128 of the first clip member 2 12 for the second clip section 252 of the electrical

bonding clip 204). Again, this may be referred to as "bonding" or "electrically bonding" an adjacent pair of

panels 82". In any case, the noted electrical connection provided by the grounding projections 128 of the

electrical bonding clip 204 may be used to electrically connect adjacent pairs of standing seam panels,

which in turn may be used to provide an electrical path to ground an entire building surface of standing

seam panels (or any discrete portion thereof).

The electrical bonding clip 204 may be formed of any appropriate material or combination of

materials to establish an electrical connection between a pair of panels 82" that together define a standing

seam 202 (e.g., a metal or a metal alloy, and including from an electrically conductive material). For

example, the electrical bonding clip 204 may be formed entirely of stainless steel. Furthermore, the

electrical bonding clip 204 may be fabricated in any appropriate manner. For instance, the electrical

bonding clip 204 could be of a one-piece construction (e.g., being integrally formed from a piece of sheet

metal).

In summary, an electrical bonding clip 204 electrically engages an adjacent pair of panels 82" other

than at the standing seam 202 defined by this adjacent pair of panels 82" for the case of the panel

assembly 200 of Figures 5A-5E. The electrical bonding clip 204 provides what may be characterized as a

"slide fit" for an adjacent pair of panels 82" on which the clip 204 is to be installed. In this regard, the inlet

section 220 of the clip section 248 will be aligned with a lateral edge 232 of the left panel 82" shown in

Figure 5A at a location other than at the standing seam 202, while the inlet section 220 of the clip section

252 will be aligned with a lateral edge 232 of the right panel 82" shown in Figure 5A at a location other than

at the standing seam 202 (another clip 204 could be installed in the same general manner, but on the

oppositely disposed lateral edge 236 of the panels 82", as desired/required). The electrical bonding clip

204 will then be advanced to position a portion of the left panel 82" shown in Figure 5A between the first



clip member 212 and the second clip member 216 of the first clip section 248, and to position a portion of

the right panel 82" shown in Figure 5A between the first clip member 212 and the second clip member 216

of the second clip section 252 (e.g., a movement at least generally in the direction of the opposing lateral

edge 236 of the corresponding panel 82"). The electrical bonding clip 204 may be slid onto the two panels

82" shown in Figure 5A in the noted manner until the end section 224 of the first clip section 248 engages

the lateral edge 232 of the left panel 82" shown in Figure 5A and/or until the end section 224 of the second

clip section 252 engages the lateral edge 232 of the right panel 82" shown in Figure 5A, although such may

not be required in all instances. As such, the first clip section 248 for the clip 204 will be positioned on the

left side of the standing seam 202 shown in Figure 5A, while the second clip section 252 for the clip 204 will

be positioned on the right side of the standing seam 202 shown in Figure 5A. Although the electrical

grounding clip 204 may be installed such that the clip sections 248, 252 will be equally spaced from the

standing seam 202, such need not be the case for all circumstances.

When an electrical bonding clip 204 has been installed on an adjacent pair of panels 82" in the

above-noted manner, the two panels 82" may be characterized as being "bonded" or "electrically bonded"

via the electrical bonding clip 204. A series of panels 82" that collectively define the panel assembly 200

may therefore be electrically connected by each associated electrical bonding clip 204, namely by installing

at least one electrical bonding clip 204 on each adjacent pair of panels 82" that collectively define a

corresponding standing seam 202. This electrical path may be used to ground the entire panel assembly

200 (e.g., by running a grounding wire from one or more of the panels 82" of the panel assembly 200 to

ground, as each adjacent pair of standing seam panels 82" in the panel assembly 200 should be electrically

interconnected by at least one electrical bonding clip 204). An electrical path in accordance with the

embodiment of Figures 5A-5E may be from the left metal panel 82" in the views shown in Figures 5A and

5B, to the first clip member 212 of the clip section 248 (including via one or more grounding projections 128

of the first clip member 212 of the clip section 248 that engages the underside of this left metal panel 82"),

from the first clip member 2 12 of the clip section 248 to the first clip member 2 12 of the clip section 252 via

the intermediate portion 260 of the plate 256, and from the first clip member 212 of the clip section 252 to

the right metal panel 82" in the view of Figures 5A and 5B (including via one or more grounding projections

128 of the first clip member 2 12 for the clip section 252 that engages this right metal panel 82").



The foregoing description of the present invention has been presented for purposes of illustration

and description. Furthermore, the description is not intended to limit the invention to the form disclosed

herein. Consequently, variations and modifications commensurate with the above teachings, and skill and

knowledge of the relevant art, are within the scope of the present invention. The embodiments described

hereinabove are further intended to explain best modes known of practicing the invention and to enable

others skilled in the art to utilize the invention in such, or other embodiments and with various modifications

required by the particular application(s) or use(s) of the present invention. It is intended that the appended

claims be construed to include alternative embodiments to the extent permitted by the prior art.



What is claimed :

1. A panel assembly, comprising

a first metal panel comprising a first edge portion;

second metal panel comprising a second edge portion;

a standing seam defined by an interconnection of said first edge portion and said second edge

portion of said first metal panel and said second metal panel, respectively; and

an electrical bonding clip that engages at least part of said first metal panel and that engages at

least part of said second metal panel, wherein said electrical bonding clip provides an electrical connection

between said first metal panel and said second metal panel.

2 . The panel assembly of claim 1, wherein said electrical bonding clip is formed entirely of

stainless steel.

3 . The panel assembly of claim 1, wherein said electrical bonding clip is formed entirely of

a conductive metal or metal alloy.

4 . The panel assembly of claim 1, wherein said electrical bonding clip is of an integral

construction.

5 . The panel assembly of claim 1, wherein said electrical bonding clip comprises a first

clip member, a second clip member disposed in opposing relation to said first clip member, and a living

hinge between said first clip member and said second clip member.

6 . The panel assembly of claim 5, wherein said first clip member is biased toward said

second clip member.

7 . The panel assembly of claim 5, wherein said first clip member comprises a first surface

that faces said second clip member and that comprises a first grounding projection, and wherein said

second clip member comprises a second surface that faces said first clip member and that comprises a

second grounding projection.

8 . The panel assembly of claim 7, wherein each of said first grounding projection and said

second grounding projection is configured to break a coating of said panel assembly.

9 . The panel assembly of claim 1, wherein said electrical bonding clip engages

overlapping portions of said first metal panel and said second metal panel that define at least part of said

standing seam.

10. The panel assembly of claim 1, wherein said electrical bonding clip engages said

standing seam.



11. The panel assembly of claim 1, wherein said electrical bonding clip engages a section

of said standing seam that is disposed orthogonal to a pitch defined by said panel assembly.

12. The panel assembly of claim 1, wherein said electrical bonding clip comprises first and

second clip sections, wherein said first clip section engages only said first metal panel, and wherein said

second clip section engages only said second metal panel.

13 . The panel assembly of claim 12, wherein said first clip section engages said first metal

panel at a location that is spaced from said standing seam and said second clip section engages said

second panel at a location that is spaced from said standing seam.

14. The panel assembly of claim 13, wherein said standing seam is located between said

first clip section and said second clip section in a lateral dimension that is orthogonal to a length dimension

of said standing seam that coincides with a pitch of said panel assembly.

15 . The panel assembly of claim 12, wherein each of said first clip section and said

second clip section comprise a first clip member, a second clip member disposed in opposing relation to its

corresponding said first clip member, and a living hinge between said first clip member and its

corresponding said second clip member.

16 . The panel assembly of claim 15, wherein said first clip member is biased toward its

corresponding said second clip member for each of said first and second clip sections.

17 . The panel assembly of claim 15, wherein said first clip member for each of said first

and second clip sections comprises a first surface that faces its corresponding said second clip member

and that comprises at least one first grounding projection, wherein said second clip member for each of

said first and second clip sections comprises a second surface that faces its corresponding said first clip

member, and wherein said second surface of said second clip member for each of said first and second clip

sections lacks any type of grounding projection.

18 . The panel assembly of claim 17, wherein each said first grounding projection is

configured to break a coating of said panel assembly.

19 . The panel assembly of claim 17, wherein said first clip member for said first clip

section is disposed on and engages an underside of said first metal panel, and wherein said first clip

member for said second clip section is disposed on and engages an underside of said second metal panel.



20. The panel assembly of claim 15, wherein electrical bonding clip comprises a plate

which in comprises said first clip member for said first clip section and said first clip member for said

second clip section.

2 1 . The panel assembly of claim 20, wherein said first clip member for said first clip

section is disposed at one end of said plate in a lateral dimension that is orthogonal to a length dimension

of said standing seam that coincides with a pitch of said panel assembly, wherein said first clip member for

said second clip section is disposed at an opposite end of said plate in said lateral dimension, and wherein

said plate comprises an intermediate portion that is located between said first clip member for said first clip

section and said first clip member for said second clip section in said lateral dimension and that is disposed

under said standing seam.

22. The panel assembly of claim 12, wherein said electrical bonding clip comprises a

plate, wherein a first part of said plate defines one part of said first clip section, and wherein a second part

of said plate defines one part of said second clip section.

23. The panel assembly of claim 22, wherein said plate is disposed on an underside of

said panel assembly.

24. The panel assembly of claim 22, wherein said plate further comprises a third part that

is located between said first part and said second part in a lateral dimension that is orthogonal to a length

dimension of said standing seam that coincides with a pitch of said panel assembly, and wherein said third

part of said plate is disposed under said standing seam.
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