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CABLE CLIPS FOR WIRE MANAGEMENT

BACKGROUND

Field

[0001] The present disclosure relates generally to cable clips for wire management and other
purposes, and more particularly to electrical cable clips having a strap and mounting hooks used

to affix the cable clips to a structure.

Description of the Related Art

[0002] In recent years, the use of photovoltaic arrays to provide electrical power in
commercial, residential, and other environments has become popular. Photovoltaic arrays are
typically composed of a number of photovoltaic modules set within a metallic frame, and a rail
system that supports the photovoltaic modules. When installing a photovoltaic array, a number
of photovoltaic modules are assembled onto the rail system. The metallic frames of the
individual photovoltaic modules, and the structural pieces, e.g., the rails, on which the modules

mount are generally made out of aluminum.

[0003] Electrical power generated by such photovoltaic arrays is transferred to a distribution
system using electrical cabling. The National Electric Code requires electrical cables be
supported at specified lengths in many applications. Such electrical cabling is often routed along
the rails and secured in place using plastic cable ties that often degrade in the weather over time,
or using other cable clamps that are attached to the rail system with a fastener traditionally
secured to mounting holes or slots in the rail system. Such fasteners include push-pin fasteners
(which are also known as fir tree fasteners or tree type fasteners) and other mechanical fasteners,
such as clamps, P-clips, and flange clips. Like plastic cable ties, push-pin style fasteners are
typically made of plastic and often degrade in typical environmental conditions over time. Other

mechanical fasteners typically require tools to install increasing installation costs.
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[0004] This present disclosure provides a cable clip that combines an environmentally durable
metallic or non-metallic, e.g., non-degradable, strap portion for supporting electrical cabling with
an environmentally durable metallic or non-metallic, e.g., non-degradable, connection geometry
that allows for installation through multiple mounting hole or slot geometries in conventional rail

systems without the need for tools and thus reducing the installation costs.

SUMMARY

[0005] The present disclosure provides descriptions of embodiments of cable clips for
supporting one or more cables or wires and that can be quickly and releasably affixed to metal
structures for wire management purposes. The cable clips include a cable holding portion and a
plurality of attachment members with geometries used to quickly and releasably affix the cable
clip to metal structures. The geometry of the attachment members is configured to provide a
reusable connection between the cable holding portion and the structure. The cable holding
portion and plurality of attachment members are made of an environmentally durable material,

such as stainless steel or other corrosion resistant material.

[0006] In one exemplary embodiment, the cable clip includes a cable holding portion and a
plurality of attachment members. A first attachment member is monolithically formed into or
joined to a first end of the cable holding portion and a second attachment member is
monolithically formed into or joined to a second end of the cable holding portion. In an
exemplary embodiment, the cable holding portion includes a bulbus portion for supporting
cables or wires and a neck to which the first and second attachment members are monolithically
formed into or joined to. The cable holding portion may be a flexible flat strip having a
rectangular or square cross-section, or the cable holding portion may be a flexible, solid or

stranded rope-like material with a circular cross-section.

[0007] In another exemplary embodiment, the cable clip includes a cable holding portion, a
first attachment member and a second attachment member. In an exemplary embodiment, the
cable holding portion includes a bulbus portion for supporting cables or wires and a neck that

includes a first end and a second end of the cable holding portion. The cable holding portion
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may be a flexible flat strip having a rectangular or square cross-section, or the cable holding
portion may be a flexible, solid or stranded rope-like material with a circular cross-section. The
first attachment member includes a lower wall, an upper wall, first and second side walls and a
lip. The lower wall has a first end monolithically formed into or joined to the first end of the
cable holding portion and a second end monolithically formed into or joined to a first end of the
first side wall. The upper wall has a first end monolithically formed into or joined to a second
end of the first side wall and a second end monolithically formed into or joined to a first end of a
second side wall. The lip has a first end monolithically formed into or joined to a second end of
the second side wall and a second end extending in the direction of the first side wall such that
there is a gap between the lower wall and the lip. The lower wall, the upper wall, the first and

second side walls and the lip form a pocket.

[0008] The second attachment member includes a lower wall, an upper wall, first and second
side walls and a lip. The lower wall has a first end monolithically formed into or joined to the
second end of the cable holding portion and a second end monolithically formed into or joined to
a first end of the first side wall. The upper wall has a first end monolithically formed into or
joined to a second end of the first side wall and a second end monolithically formed into or
joined to a first end of a second side wall. The lip has a first end monolithically formed into or
joined to a second end of the second side wall and a second end extending in the direction of the
first side wall such that there is a gap between the lower wall and the lip. The lower wall, the

upper wall, the first and second side walls and the lip form a pocket.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The figures depict configurations of the cable clip for purposes of illustration only.
One skilled in the art will readily recognize from the following description that alternative
configurations of the structures illustrated herein may be employed without departing from the

principles described herein, wherein:
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[0010] Fig. 1 is a perspective view of an exemplary embodiment of a cable clip according to
the present disclosure, illustrating the cable clip releasably attached to a structure on which

photovoltaic arrays are mounted with the cable clip supporting a bundle of electrical cables;

[0011] Fig. 2 is an exploded perspective of the cable clip and structure of Fig. 1 without the

bundle of electrical cables;

[0012] Fig. 3 is an enlarged perspective view of a portion of the cable clip and structure of Fig.
2, illustrating an exemplary embodiment of attachment members of the cable clip used to affix

the cable clip to the structure;

[0013] Fig. 41sa perspective view of cable clip and a portion of the structure of Fig. 2,
illustrating the positioning of the attachment members of the cable clip for insertion into an

opening in the structure;

[0014] Fig. 5 is a perspective view of cable clip and the portion of the structure of Fig. 4,
illustrating the insertion of the attachment members of the cable clip into the opening in the

structure;

[0015] Fig. 6 is a perspective view of cable clip and the portion of the structure of Fig. 5,

illustrating the attachment members of the cable clip in the opening in the structure;

[0016] Fig. 7 is a bottom perspective view of the cable clip and structure of Fig. 6, illustrating

the attachment members of the cable clip releasably attached to the structure;

[0017] Fig. 8 1isa perspective view of another exemplary embodiment of the cable clip
according to the present disclosure, illustrating another exemplary embodiment of the attachment

members used to affix the cable clip to the structure;
[0018] Fig. 9is an enlarged perspective view of the attachment members of Fig. 8;

[0019] Fig. 10is an enlarged perspective view of the attachment members of Fig. 9 installed in

the opening in the structure;
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[0020] Fig. 11 is a perspective view of another exemplary embodiment of the cable clip
according to the present disclosure, illustrating the cable clip releasably attached to and spanning

two structures;

[0021] Fig. 12isan enlarged perspective of the cable clip of Fig. 11 releasably attached to the

structures with the cable clip supporting a bundle of electrical cables;

[0022] Fig. 13 is a cross-sectional view of the cable clip and structure of Fig. 12 taken from

line 13-13;

[0023] Fig. 14 is a perspective view of another exemplary embodiment of a cable clip
according to the present disclosure, illustrating an exemplary embodiment of a bundle tightener
operatively coupled to a strap portion of the cable clip used when supporting smaller sized cable

bundles;

[0024] Fig. 15 is a perspective of the cable clip of Fig. 14, illustrating the association of the

bundle tightener relative to the cable clip;

[0025] Fig. 16 is a perspective view of another exemplary embodiment of a cable clip
according to the present disclosure, illustrating another exemplary embodiment of a bundle

tightener according to the present disclosure;

[0026] Fig. 17 is a bottom perspective view of the cable clip of Fig. 16, illustrating the bundle

tightener securing a smaller cable bundle to the cable clip;

[0027] Fig. 18 is a bottom perspective view of the cable clip similar to Fig. 16, illustrating
another exemplary embodiment of the bundle tightener according to the present disclosure

securing a smaller cable bundle to the cable clip;

[0028] Fig. 19 is a bottom perspective view of the cable clip similar to Fig. 16, illustrating
another exemplary embodiment of the bundle tightener according to the present disclosure

securing a smaller cable bundle to the cable clip;

[0029] Fig. 201is an enlarged perspective view of another exemplary embodiment of the

attachment members according to the present disclosure, illustrating a plurality of protruding
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members extending from the walls of each attachment member into a pocket of each attachment

member;

[0030] Fig. 21 is a cross-sectional view of one of the attachment members of Fig. 20 taken

from line 21-21;

[0031] Fig. 22 is an enlarged perspective view of another exemplary embodiment of the
attachment members according to the present disclosure, illustrating another exemplary
embodiment of a plurality of protruding members extending from the walls of each attachment

member into a pocket of each attachment member; and

[0032] Fig. 23 is a cross-sectional view of one of the attachment members of Fig. 20 taken

from line 23-23.

DETAILED DESCRIPTION

[0033] The present disclosure provides descriptions of configurations for cable clips used for
wire management purposes. More specifically, the cable clips can be quickly and releasably
attached to a structure and used to support items and/or tie the items into a bundle. For ease of
description, the cable clips may also be referred to as the “clip” in the singular and the “clips” in
the plural. For ease of description, the items supported by or tied to the clips may also be
referred to as the “bundle.” Non-limiting examples of items supported by or tied to the clips
include one or more electrical cables, communication cables, and fiberoptic cables. The
structures that the clips may be affixed or attached to include frame and rail systems for
photovoltaic arrays, beams used in civil, commercial, industrial and/or residential construction,

such as I-beams and H-beams, and drop-ceiling and raised floor grids.

[0034] Referring to Figs. 1-7, an exemplary embodiment of a clip 10 according to the present
disclosure is releasably attached to a structure 12 used to support a bundle 14. The structure in
this exemplary embodiment is a frame system for a photovoltaic array, and the bundle 14 is a

plurality of electrical cables. The clip 10 includes a bundle holding portion 20 and one or more

attachment members 40. The bundle holding portion 20 may be a flexible flat strip having a
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rectangular or square cross-section that can be shaped to support or tie the bundle 14. The flat
strip 20 may include rounded edges to limit or prevent damage to the items being bundled. In
other embodiments, the bundle holding portion 20 may be a flexible solid or stranded rope-like
structure having a circular cross-section. In the exemplary embodiment shown in Figs. 2 and 7,
the bundle holding portion 20 is a flat strip having a rectangular cross-section. The bundle
holding portion 20 has a pear-like shape with a bulbus portion 22 and a neck 24, as seen in Fig.
2. Itis noted that one skilled in the art would appreciate that the shape of the bundle holding
portion 20 may vary depending upon a number of factors, including the shape and size of the
items being bundled and the quantity of items being bundled. As noted, the bundle holding
portion may be a flexible structure. This flexible structure may have spring-like features where
the bulbus portion 22 may be compressed with an applied force and then springs back to a

normal position when the pressure is released.

[0035] The length of the bundle holding portion 20 may vary depending upon the size and
quantity of items to be bundled. For example, the bundle holding portion 20 may be in the range
from about 1 inch to about 8 inches in length. The thickness or diameter of the bundle holding
portion 20 may also vary depending upon the load weight of the items to be bundled. In general,
the durability and strength of the bundle holding portion 20 is dependent on the material that the
bundle holding portion 20 is made of, as well as the thickness or diameter of the bundle holding
portion. Preferably, the bundle holding portion 20 is formed of an environmentally durable
metallic or non-metallic material. Non-limiting examples of metallic materials include stainless
steel, galvanized steel or other corrosion resistant metals. Non-limiting examples of non-metallic

materials include PV stabilized nylon 6 and nylon 12.

[0036] Referring to Fig. 3, the structure of the neck 24 of the bundle holding portion 20 may
vary depending upon the size and load weight of the items to be bundled. The neck 24 is
configured to connect the bulbus portion 22 of the bundle holding portion 20 to the attachment
members 40 to provide a desired separation between the bundle holding portion 20 and the
structure wall 18. The desired separation between the bundle holding portion 20 and the
structure wall 18 should at least be sufficient to permit the attachment member 40 to pass

through the opening 16 in the structure wall 18 and slide onto and engage the structure wall 18 as
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described below. Depending upon the structure of the attachment member 40, the shape of the
neck 24 may be twisted as shown in Fig. 3 to position the attachment member 40 to pass through
the opening 16 in the structure wall 18 and slide onto and engage the structure wall 18. The
thickness or diameter of the neck 24 may also vary based upon the load weight of the items to be
bundled. In general, the durability and strength of the neck 24 is dependent on the material that
the neck 24 is made of, as well as the thickness or diameter of the neck. Preferably, the neck 24
is formed of an environmentally durable metallic or non-metallic material. Non-limiting
examples of metallic materials include stainless steel, galvanized steel or other corrosion
resistant metals. Non-limiting examples of non-metallic materials include PV stabilized nylon 6,

nylon 12.

[0037] Referring to Figs. 2 and 3, each end 24a and 24b of the neck 24 of the bundle holding
portion 20 has an attachment member 40 that may be integrally or monolithically formed into the
respective end 24a or 24b. In another embodiment, the attachment member 40 may be secured to
the respective end 24a or 24b by for example welds, adhesives, crimping or mechanical
fasteners. The attachment member 40 may be in the form of a hook that can pass through the
opening 16 in the wall 18 of the structure 12, as seen in Fig. 2, and releasably affix to or attach to
the structure wall 18, as seen in Fig. 3. In the embodiment shown, the attachment member 40 is
a rectangular or square hook-like structure having a lower wall 42 with a first end joined to or
monolithically formed into the neck 24 and a second end joined to or monolithically formed into
a first end of a first side wall 44. An upper wall 46 has a first end joined to or monolithically
formed into a second end of the first side wall 44 and a second end joined to or monolithically
formed into a first end of a second side wall 48. The upper wall 46 is preferably parallel to the
lower wall 42 and perpendicular to the side walls 44 and 48. A lip 50 has one end joined to or
monolithically formed into a second end of the second side wall 48 and a free end extending in
the direction of the first side wall 44, as shown in Fig. 3. The lip 50 may be perpendicular to the
side wall 48 or the lip 50 may be at an angle, e.g., an acute angle, relative to the side wall 48 to
enable the lip 50 to engage the portion 18b of the structure wall 18, seen in Fig. 4, to improve the
attachment of the clip 10 to the structure 12. In this configuration, a gap 52 is formed between
the lower wall 42 and the lip 50, and a pocket 54 is formed between the lower wall 42, the upper
wall 46, the side walls 44 and 48, and the lip 50. The gap 52 permits the attachment members 40
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to pass through the opening 16 in the structure wall 18, seen in Fig. 4, so that pocket 54 can
receive a portion 18b of the structure wall 18 between the opening 16 and an outer edge 18a of

the structure wall 18 to releasably affix or attach the clip 10 to the structure 12.

[0038] The attachment of the clip 10 to a structure 12 will be described with reference to Figs.
4-7. Initially, the bundle holding portion 20 is pinched together so that separation between the
attachment members 40 is reduced, as shown in Fig. 4. Reducing the separation between the
attachment members 40 permits the attachment members to be inserted through the opening 16
in the structure wall 18. To insert the attachment members 40 through the opening 16, the
bundle holding portion 20 is pivoted or rotated and the side walls 48 of each attachment member
40 are inserted into the opening 16 in the structure wall 18 such that the portion 18b of the
structure wall 18 passes through the gaps 52 of each attachment member 40. Continued insertion
of the attachment members 40 into the opening 16 causes the portion 18b of the structure wall 18
to be received within the pockets 54, as seen in Figs. 5 and 6, until the side wall 48 and lip 50 of
each attachment member 40 captures or grips the portion 18b of the structure wall 18. The
bundle holding portion 20 is then released permitting the neck 24 to return to its normal, un-
biased position where the distance between the attachment members 40 increases, as seen in Fig.
6, so that the side walls 48 of each attachment member 40 contact the outer edge 18a of the
structure wall 18 and the lips 50 of each attachment member grip or engage a bottom surface of
the portion 18b of the structure wall 18, as seen in Fig. 7, to hold the clip 10 in place on the

structure wall 18.

[0039] Referring now to Figs. 8-10, another exemplary embodiment for the attachment
members 40 that may be integrally or monolithically formed into the respective end 24a or 24b
of the neck 24, or that may be secured to the respective end 24a or 24b of the neck 24 by for
example welds, adhesives, crimping or mechanical fasteners will be described. The attachment
members 40 are the same as the attachment members described above. However, in this
exemplary embodiment, the attachment members 40 are oriented differently relative to their
respective end 24a or 24b on the neck 24. More specifically, the attachment members 40 are
oriented relative to each other so that the side walls 48 extend in opposite directions relative to

the neck 24, as shown in Figs. 8 and 9. The attachment of the clip 10 to a structure 12 according
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to this exemplary embodiment will be described with reference to Figs. 8 and 10. Initially, the
bundle holding portion 20 is pinched together so that separation between the attachment
members 40 is reduced, as shown in Fig. 8. In addition, the attachment members 40 are moved
in the directions of arrows “A” and “B.” Reducing the separation between the attachment
members 40 and further separating the attachment members 40 by moving them in the directions
of arrows “A” and “B” respectively permits two actions. First, the side wall 48 of the first
attachment member 40 can be inserted through the opening 16 in the structure wall 18 when the
bundle holding portion 20 is pivoted or rotated and the portion 18b of the structure wall 18
passes through the gap 52 of the first attachment member 40 and is received within the pocket
54, as shown in Fig. 8, and the lip 50 and side wall 48 engage the outer edge 18a and portion 18b
of the structure wall 18. Second, the outer edge 18a of the structure wall 18 can be passed
through the gap 52 in the second attachment member 40 and is received within the pocket 54, as
shown in Fig. 8, and the lip 50 passes through the opening 16 in the structure wall 18 so that the
side wall 48 and lip 50 capture the portion 18b of the structure wall 18. The bundle holding
portion 20 is then released permitting the neck 24 to return to its normal, un-biased position
where the distance between the attachment members 40 increases so that the lip 50 and side wall
48 of the first attachment member 40 contacts or engages the outer edge 18a of the structure wall
18 to hold the attachment member 40 in place on the structure wall 18. In addition, the lip 50
and side wall 48 of the second attachment member 40 contacts or engages an inner edge 18c of
the structure wall 18 associated with the opening 16 to hold the attachment member 40 in place

on the structure wall 18.

[0040] Referring now to Figs. 11-13, the attachment members 40 of Figs. 8 and 9 may be
attached to adjacent structures 12 and 13 to support a bundle 14. To attach the attachment
members 40 to adjacent structures 12 and 13, the bundle holding portion 20 is initially moved in
the directions of arrows “C” and “D” as shown in Fig. 11. The side wall 48 of the first
attachment member 40 is then inserted through the opening 16 in the first structure wall 18 and
the portion 18b of the first structure wall 18 passes through the gap 52 of the first attachment
member 40 and is received within the pocket 54, as shown in Figs. 12 and 13. The lip 50 and
side wall 48 can then engage the outer edge 18a and portion 18b of the first structure wall 18.

The side wall 48 of the second attachment member 40 can then be inserted through an opening

10
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17 in a second structure wall 19 and a portion 19b of the second structure wall 19 pass through
the gap 52 of the second attachment member 40 and is received within the pocket 54, as shown
in Figs. 12 and 13. The lip 50 and side wall 48 of the second attachment member 40 can then

engage the outer edge 19a and portion 19b of the second structure wall 19.

[0041] Referring now to Figs. 14 and 15, another exemplary embodiment of a clip 150
according to the present disclosure is shown. The clip 150 includes a bundle holding portion 20,
one or more attachment members 40 and a bundle tie 60. The bundle holding portion 20 is
substantially similar to the bundle holding portion described above, except that the flexible flat
strip having a rectangular or square cross-section, or the flexible solid or stranded rope-like
structure having a circular cross-section of the bulbus portion 22 may include one or more
openings 26, e.g., slots, that receive the bundle tie 60 to permit the clip 150 to snuggly or tightly
support bundles of different sizes. In this exemplary embodiment, the attachment members 40
are the same as the attachment members described herein and a description thereof is not
repeated. The bundle tie 60 has strap 62 and a fastening system 64. The strap 62 has a free end
62a and head 62b. The fastening system 64 is configured to fixedly or releasably join the free
end 62a of the strap 62 to the head 62b. As such, the fastening system 64 may be associated with
both the free end 62a and the head 62b of the strap 62, or the fastening system 64 may be
associated with one end of the strap 62. In the embodiment of Figs. 14 and 15, the fastening
system 64 includes teeth 65 on the free end 62a of the strap 62 that engage with a pawl (not
shown) in the head 62b to form a ratchet so that as the free end 62a of the strap 62 is pulled
through the head 62b, the strap 62 tightens and the free end 62a is prevented from being
withdrawn from the head 62b. As shown in Fig. 14, when the strap 62 is tightened, the bundle
14, which is a small bundle, is snugly or tightly affixed to the clip 150 depending upon how tight
the strap 62 is tightened.

[0042] Referring to Figs. 16 and 17, another exemplary embodiment of a clip 200 according to
the present disclosure is shown. The clip 200 includes a bundle holding portion 20, one or more
attachment members 40 and a bundle tie 70. The bundle holding portion 20 is substantially
similar to the bundle holding portion described above, except that the flexible flat strip having a

rectangular or square cross-section, or the flexible solid or stranded rope-like structure having a

11
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circular cross-section of the bulbus portion 22 may include one or more openings 26, e.g., slots,
that at least partially receive the bundle tie 70 to permit the clip 200 to snuggly or tightly support
bundles of different sizes. In this exemplary embodiment, the attachment members 40 are the
same as the attachment members described herein and a description thereof is not repeated. The
bundle tie 70 has strap 72 and a fastening system 74. The strap 72 has one end 72a integrally or
monolithically formed into the bulbus portion 22 of the bundle holding portion 20, or secured to
the bulbus portion 22 via welds, adhesives, crimping or mechanical fasteners. The junction
between the end 72a of the strap 72 and the bulbus portion 22 may be a hinge junction allowing
the strap 72 to pivot relative to the bulbus portion. The second end 72b of the strap is a free end.
The fastening system 74 is configured to fixedly or releasably join the free end 72b of the strap
72 to the bulbus portion 22 of the bundle holding portion 20. As such, the fastening system 74
may be associated with both the free end 72b of the strap and the bulbus portion 22 of the bundle
holding portion 20, or the fastening system 74 may be associated with the free end 72b of the
strap 72 or the bulbus portion 22 of the bundle holding portion 20. In the embodiment of Figs.
16 and 17, the fastening system 74 includes teeth 75 on the free end 72b of the strap 72 that
engage with a pawl (not shown) in a head 74a on the bulbus portion 22 of the bundle holding
portion 20. The head 74a may be integrally or monolithically formed into the bulbus portion 22
of the bundle holding portion 20, or secured to the bulbus portion 22 via welds, adhesives or
mechanical fasteners. The teeth 75 and head 74a form a ratchet mechanism so that as the free
end 72b of the strap 72 is pulled through the head 74a fastening system 74, the strap 72 tightens
and the free end 72b is prevented from being withdrawn from the head 74a. As shown in Fig.
17, when the strap 72 is tightened, the bundle 14, which is a small bundle, is snugly or tightly
affixed to the clip 200 depending upon how tight the strap 72 is tightened.

[0043] Referring to Fig. 18, another exemplary embodiment of a fastening system 80 that can
be used with the bundle tie 60 or 70 of the present disclosure is shown. The fastening system
according to this exemplary embodiment will be described with reference to the bundle tie 70
described above, but one skilled in the art would readily appreciate that the fastening system 80
according to this exemplary embodiment can be used with the bundle tie 60. In this exemplary
embodiment, the fastening system 80 is configured to fixedly or releasably join the free end 72b

of the strap 72 to the bulbus portion 22 of the bundle holding portion 20. As such, the fastening

12
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system 80 may be associated with both the free end 72b of the strap and the bulbus portion 22 of
the bundle holding portion 20, or the fastening system 80 may be associated with the free end
72b of the strap 72 or the bulbus portion 22 of the bundle holding portion 20. In the embodiment
of Fig. 18, the fastening system 80 includes one or more keyholes 82, e.g., pear-shaped holes, on
the free end 72b of the strap 72 that engage with a flanged stud 84 extending from the bundle
holding portion 20, as shown. The flanged stud 84 may be integrally or monolithically formed
into the bulbus portion 22 of the bundle holding portion 20, or secured to the bulbus portion 22
via welds, adhesives or mechanical fasteners. Depending upon the size of the bundle 14, the
flanged stud 84 is inserted into the appropriate keyhole 82 so that the free end 72b of the strap 72
is attached to the flanged stud 84 of the fastening system 80. The particular keyhole 82 in which
the flanged stud 84 is inserted depends upon the desired snugness or tightness of the bundle 14
relative to the clip 200.

[0044] Referring to Fig. 19, another exemplary embodiment of a fastening system 90 that can
be used with the bundle tie 60 or 70 of the present disclosure is shown. The fastening system 90
according to this exemplary embodiment will be described with reference to the bundle tie 70
described above, but one skilled in the art would readily appreciate that the fastening system
according to this exemplary embodiment can be used with the bundle tie 60. In this exemplary
embodiment, the fastening system 90 is configured to fixedly or releasably join the free end 72b
of the strap 72 to the bulbus portion 22 of the bundle holding portion 20. As such, the fastening
system 90 may be associated with both the free end 72b of the strap 72 and the bulbus portion 22
of the bundle holding portion 20, or the fastening system 90 may be associated with the free end
72b of the strap 72 or the bulbus portion 22 of the bundle holding portion 20. In the embodiment
of Fig. 19, the fastening system 90 includes one or more keyholes 92, e.g., one or more slots,
through the free end 72b of the strap 72 that engage with a hooked stud 94 extending from the
bundle holding portion 20, as shown. The hooked stud 94 may be integrally or monolithically
formed into the bulbus portion 22 of the bundle holding portion 20, or secured to the bulbus
portion 22 via welds, adhesives or mechanical fasteners. Depending upon the size of the bundle
14, the hooked stud 94 is inserted into the appropriate keyhole 92 so that the free end 72b of the
strap 72 is attached to the hooked stud 94 of the fastening system 90. The particular keyhole 92

13



WO 2020/146531 PCT/US2020/012785

in which the hooked stud 94 is inserted depends upon the desired snugness or tightness of the
bundle 14 relative to the clip 200.

[0045] Turning now to Figs. 20 -23, the attachment members 40 of the present disclosure may
also include one or more protruding members 56 that extend from the lower wall 42, the upper
wall 46 and/or the side walls 44 and 48 into the pocket 54. The protruding members 56 may be
provided to minimize any spaces that may form between the lower wall 42, the upper wall 46
and/or the side walls 44 and 48 and the structure wall 18 after a clip according to the present
disclosure is affixed to the structure 12. A distal end of the protruding members 56 may be flat
or rounded to engage an outer surface of the portion 18b of the structure wall 18 to create a tight

fit between the walls of the attachment members 40 and the structure wall 18.

[0046] In the event the clips according to the present disclosure need to be electrically bonded
to the structure 12, the protruding members 56 can also be shaped to pierce through any non-
conductive material on an outer surface of the structure wall 18 to contact the underlying metal
of the structure 12. For example, in the embodiment of Figs. 20 and 21, the protruding members
56 may have distal ends that are pointed, as shown by the dotted lines, to pierce through non-
conductive coatings on the structure wall 18. As another example, shown in Figs. 22 and 23,
each protruding member 56 may include a circular raised surface or wall 57 with a central
opening 58 that form a sharp or piercing edge 59 at the distal end of the protruding member 56.
As another example, each protruding member 56 may include a raised surface with a sharp

pointed edge at the distal end of the protruding member.

[0047] While illustrative configurations 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 cable clip for supporting one or more items, the cable clip comprising:

a cable holding portion made of an environmentally durable material; and

a plurality of attachment members each being made of an environmentally durable
material, wherein a first attachment member is monolithically formed into or joined to a first end
of the cable holding portion and wherein a second attachment member is monolithically formed

into or joined to a second end of the cable holding portion.

2. The cable clip according to claim 1, wherein the cable holding portion comprises a
bulbus portion for supporting cables and a neck to which the first and second attachment

members are monolithically formed into or joined to.

3. The cable clip according to claim 1, wherein the cable holding portion comprises a

flexible flat strip having a rectangular or square cross-section.

4. The cable clip according to claim 1, wherein the cable holding portion comprises a

flexible solid or stranded rope-like material with a circular cross-section.

5. The cable clip according to claim 1, wherein the environmentally durable material

comprises stainless steel or galvanized steel.

6. The cable clip according to claim 1, wherein the first attachment member comprises a
rectangular or square structure having:

a lower wall with a first end monolithically formed into or joined to the first end of the
cable holding portion and a second end monolithically formed into or joined to a first end of a
first side wall,;

an upper wall with a first end monolithically formed into or joined to a second end of the

first side wall and a second end monolithically formed into or joined to a first end of a second
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side wall;

a lip having a first end monolithically formed into or joined to a second end of the second
side wall and a second end extending in the direction of the first side wall such that there is a gap
between the lower wall and the lip; and

wherein the lower wall, the upper wall, the first and second side walls and the lip form a

pocket.

7. The cable clip according to claim 6, wherein the upper wall is parallel to the lower wall

and perpendicular to the first and second side walls.

8. The cable clip according to claim 6, wherein the lip is perpendicular to the second side
wall.

0. The cable clip according to claim 6, wherein the lip is at an angle relative to the second
side wall.

10.  The cable clip according to claim 6, wherein at least the upper wall or the lower wall

includes at least one protruding member extending into the pocket.

11.  The cable clip according to claim 10, wherein the at least one protruding member

comprises a flat or rounded distal end.

12.  The cable clip according to claim 10, wherein the at least one protruding member

comprises a pointed distal end.
13.  The cable clip according to claim 10, wherein the at least one protruding member

comprises a circular raised wall having a central opening that form a sharp or piercing edge at

the distal end of the protruding member.
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14. A cable clip for supporting one or more items, the cable clip comprising:

a cable holding portion made of an environmentally durable material;

a first attachment member made of an environmentally durable material monolithically
formed into or joined to a first end of the cable holding portion, wherein the first attachment
member comprises:

a lower wall with a first end monolithically formed into or joined to the first end
of the cable holding portion and a second end monolithically formed into or
joined to a first end of a first side wall,

an upper wall with a first end monolithically formed into or joined to a second
end of the first side wall and a second end monolithically formed into or
joined to a first end of a second side wall;

a lip having a first end monolithically formed into or joined to a second end of the
second side wall and a second end extending in the direction of the first side
wall such that there is a gap between the lower wall and the lip; and

wherein the lower wall, the upper wall, the first and second side walls and the lip
form a pocket.

a second attachment member made of an environmentally durable material monolithically
formed into or joined to a second end of the cable holding portion, wherein the second
attachment member comprises:

a lower wall with a first end monolithically formed into or joined to the second
end of the cable holding portion and a second end monolithically formed
into or joined to a first end of a first side wall;

an upper wall with a first end monolithically formed into or joined to a second
end of the first side wall and a second end monolithically formed into or
joined to a first end of a second side wall;

a lip having a first end monolithically formed into or joined to a second end of the
second side wall and a second end extending in the direction of the first side
wall such that there is a gap between the lower wall and the lip; and

wherein the lower wall, the upper wall, the first and second side walls and the lip

form a pocket.
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15. The cable clip according to claim 14, wherein the cable holding portion comprises a
bulbus portion for supporting cables and a neck to which the first end of the lower wall of the

first and second attachment members are monolithically formed into or joined to.

16. The cable clip according to claim 14, wherein the cable holding portion comprises a

flexible flat strip having a rectangular or square cross-section.

17. The cable clip according to claim 14, wherein the cable holding portion comprises a

flexible solid or stranded rope-like material with a circular cross-section.

18.  The cable clip according to claim 14, wherein the environmentally durable material

comprises stainless steel or galvanized steel.

19. The cable clip according to claim 14, wherein the upper wall is parallel to the lower wall

and perpendicular to the first and second side walls.

20. The cable clip according to claim 14, wherein the lip is perpendicular to the second side
wall.

21.  The cable clip according to claim 14, wherein the lip is at an angle relative to the second
side wall.
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