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Patent Application for

ELECTRICAL BOX CABLE CLAMP

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present disclosure is based on and claims benefit from co-pending U.S. Provisional
Application Serial No. 62/264,015 filed December 7, 2015 entitled “Electrical Box Cable

Clamp” the entire contents of which are herein incorporated by reference.

BACKGROUND

Field

[0002] The present disclosure relates generally to electrical box cable clamps, electrical box
cable clamp assemblies, and to electrical box assemblies having such cable clamps and cable

clamp assemblies installed within an electrical box.

Description of the Related Art

[0003] Eisctrical boxes are mounted in various residential, commercial, and industrial focations
depending on the particular application. Electrical cables are commonly supplied to such
electrical boxes which are used for connecting the cables to electrical devices or fixtures or other
electrical cables. Current electrical codes typically require electrical cabling to be secured to the
electrical boxes. In some electrical box configurations, the electrical cables generally pass
through an opening in a wall of the electrical box, also known as a knock-out or pry-out, and are
secured in place by a cable clamp. Conventional metallic cable clamps for non-metallic sheathed
cabling generally clamp the cable between a movable clamping plate and a side wall or bottom
wall of the electrical box, or between a movable clamping plate and a fixed clamping plate on the

clamp.
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SUMMARY

[0004] The present disclosure provides embodiments of electrical cable clamps. In one
exemplary embodiment, the electrical cable clamp comprises a base, at least one cable guide
member, and at least two clamp members. The base has a hollow center opening. The at least
one cable guide member has a first end secured to the base and a second free end that extends at
least partially into the hollow center opening of the base. Each of the at least two clamp
members has a first end secured to the base, and a second free end that extends at least partially
into the hollow center opening of the base. In this exemplary configuration, an area of the
hollow center opening where the at least one cable guide member and at least two clamp
members converge being a cable gripping area where the free ends of the at least two clamp
members are shaped to flex imparting little resistance to the forward advancement of a cable
within the gripping area, while imparting sufficient resistance to rearward movement of the cable

to prevent easy withdrawal of the cable from the gripping area.

[0005] The present disclosure provides embodiments of electrical cable clamp assemblies. In
one exemplary embodiment, an electrical cable clamp assembly comprises a first cable clamp
and a second cable clamp that is coupled to the first cable clamp. In one exemplary embodiment,
the first cable clamp comprises a first base having a hollow center opening, at least one first
cable guide having a first end secured to the first base and a second free end that extends at least
partially into the hollow center opening, and at least two first clamp members, each having a first
end secured to the first base and a second free end that extends at least partially into the hollow
center opening. In this exemplary configuration, an area of the hollow center of the body where
the at least one first cable guide and at least two first clamp members converge being a cable
gripping area where the free ends of the at least two first clamp members are shaped to flex
imparting little resistance to the forward advancement of a cable within the gripping area, while
imparting sufficient resistance to rearward movement of the cable to prevent withdrawal of the
cable from the gripping area. In one exemplary embodiment, the second cable clamp comprises
a second base having a hollow center opening, at least one second cable guide having a first end
secured to the second base and a second free end that extends at least partially into the hollow
center opening of the base, and at least two second clamp members, each having a first end

secured to the second base and a second free end that extends at least partially into the hollow
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center opening of the base. In this exemplary configuration, an area of the hollow center opening
of the base where the at least one second cable guide and at least two second clamp members
converge being a cable gripping area where the free ends of the at least two second clamp
members are shaped to flex imparting little resistance to the forward advancement of a cable
within the gripping area, while imparting sufficient resistance to rearward movement of the cable

to prevent withdrawal of the cable from the gripping area.

[0006] The present disclosure also provides electrical box assemblies. In one exemplary
embodiment, an electrical box assembly comprises an electrical box, and at least one cable
clamp. The electrical box has four sides and a bottom, and the at least one electrical cable clamp
is releasably secured within the electrical box. In one exemplary configuration, the at least one
electrical cable clamp comprises a base having a hollow center opening, at least one cable guide
member having a first end secured to the base and a second free end that extends at least partially
into the hollow center opening, and at least two clamp members, each having a first end secured
to the base and a second free end that extends at least partially into the hollow center opening. In
this exemplary configuration, an area of the hollow center opening in the base where the at least
one cable guide member and at least two clamp members converge being a cable gripping area
where the free ends of the at least two clamp members are shaped to flex imparting little
resistance to the forward advancement of a cable within the gripping area, while imparting
sufficient resistance to rearward movement of the cable to prevent easy withdrawal of the cable

from the gripping area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The figures depict embodiments for purposes of illustration only. One skilled in the art
will readily recognize from the following description that alternative embodiments of the
structures illustrated herein may be employed without departing from the principles described

herein, wherein:

[0008] Fig. 1 is a front side perspective view of an exemplary embodiment of a cable clamp

according to the present disclosure;
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[0009] Fig. 2 is a front side perspective view of the cable clamp of Fig. 1, taken from an
opposite side of the cable clamp of Fig. 1;

[0010] Fig. 3 is a rear side perspective view of the cable clamp of Fig. 1;

[0011] Fig. 4 is a front plan view of the cable clamp of Fig. 1;

[0012] Fig. 5 is a cross-sectional view of the cable clamp of Fig. 4 taken along line 5-5;
[0013] Fig. 61s a cross-sectional view of the cable clamp of Fig. 4 taken along line 6-6;

[0014] Fig. 7 is atop plan view of an electrical box assembly according to the present

disclosure illustrating the cable clamp of Fig. 1 installed in a knock-out of an electrical box;

[0015] Fig. 8 is an enlarged partial cross-sectional view of the electrical box assembly of Fig.

7, taken along line 8-8;
[0016] Fig. 9is aside view of the electrical box assembly of Fig. 7;

[0017] Fig. 10is an enlarged partial cross-sectional view of the electrical box assembly of Fig.

9, taken along line 10-10;

[0018] Fig. 11 is a perspective view of an electrical box with the cable clamp of Fig. 1
positioned for installation into a knock-out in the electrical box from outside the box and an

electrical cable positioned for installation into the cable clamp;

[0019] Fig. 12 is a perspective view of an electrical box with the cable clamp of Fig. 1 installed
into a knock-out in the electrical box and an electrical cable positioned for installation into the

cable clamp;

[0020] Fig. 13 is a perspective view of an electrical box with the cable clamp of Fig. 1 installed

into a knock-out in the electrical box and an electrical cable installed in the cable clamp;

[0021] Fig. 14 is an enlarged view of a portion of the electrical box assembly of Fig. 13

illustrating an electrical cable installed in the cable clamp;
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[0022] Fig. 15 is a perspective view of an electrical box and the first step for installing the
cable clamp of Fig. 1 and the electrical cable into a knock-out in the electrical box from inside

the box;

[0023] Fig. 16 is a perspective view of an electrical box and the second step for installing the
cable clamp of Fig. 1 and the electrical cable into a knock-out in the electrical box from inside

the box;

[0024] Fig. 17 is an enlarged view of a portion of the electrical box, the cable clamp and the

electrical cable of Fig. 16 being installed in a knock-out of the electrical box;

[0025] Fig. 18 is a perspective view of the electrical box and the third step for installing the
cable clamp of Fig. 1 and the electrical cable into a knock-out in the electrical box from inside

the box;

[0026] Fig. 19 is a front side perspective view of another exemplary embodiment of a cable

clamp according to the present disclosure;

[0027] Fig. 20 is a front side perspective view of the cable clamp of Fig. 19 taken from an
opposite side of the cable clamp of Fig. 19;

[0028] Fig. 21 is front plan view of the cable clamp of Fig. 19;
[0029] Fig. 22 is rear plan view of the cable clamp of Fig. 19;

[0030] Fig. 23 is a front side perspective view of an exemplary embodiment of a cable clamp

assembly according to the present disclosure;

[0031] Fig. 24 is a front side perspective view of the cable clamp assembly of Fig. 23 taken

from an opposite side of the cable clamp assembly of Fig. 23;
[0032] Fig. 25 is a rear side perspective view of the cable clamp assembly of Fig. 23;
[0033] Fig. 261s a rear plan view of the cable clamp assembly of Fig. 23;

[0034] Fig. 27 is a front plan view of the cable clamp assembly of Fig. 23;
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[0035] Fig. 28 is a cross-sectional view of the cable clamp assembly of Fig. 27 taken along line

28-28;

[0036] Fig. 29 is a cross-sectional view of the cable clamp assembly of Fig. 27 taken along line

29-29:;

[0037] Fig. 30 is a side elevation view of a single gang electrical switch box having pry-outs

for installing the cable clamp assembly of Fig. 23;

[0038] Fig. 31 is a bottom perspective view of the single gang electrical switch box of Fig. 30
with a cable clamp assembly installed in pry-outs of the electrical switch box to form an

electrical box assembly;

[0039] Fig. 32 is atop plan view of the electrical box assembly of Fig. 31, with two cable

clamps assemblies installed in pry-outs of the electrical box;

[0040] Fig. 33 is a cross-sectional view of the electrical box assembly of Fig. 32 taken along

line 33-33;
[0041] Fig. 34 is an enlarged portion of the electrical box assembly of Fig. 33;
[0042] Fig. 35 is an elevation view of one end of the electrical box assembly of Fig. 31;

[0043] Fig. 36 is a cross-sectional view of the electrical box assembly of Fig. 35 taken along

line 36-36;

[0044] Fig. 37 is a side elevation view of an electrical box having pry-outs for a cable clamp

assembly of Fig. 23;

[0045] Fig. 38 is a top plan view of the electrical box of Fig. 37 having cable clamp assemblies
of Fig. 23 installed in the pry-outs to form an electrical box assembly, and electrical cabling

installed in one cable clamp assembly;

[0046] Fig. 39 is a cross-sectional view of the electrical box assembly of Fig. 38 taken along

line 39-39;

[0047] Fig. 40 is a top perspective view of the electrical box assembly of Fig. 38;
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[0048] Fig. 41 is a front side perspective view of another exemplary embodiment of a cable

clamp assembly according to the present disclosure;

[0049] Fig. 42 is a rear perspective view of the cable clamp assembly of Fig. 41;
[0050] Fig. 43 is rear plan view of the cable clamp assembly of Fig. 41;

[0051] Fig. 44 is front plan view of the cable clamp assembly of Fig. 41;

[0052] Fig. 45 is a cross-sectional view of the cable clamp assembly of Fig. 44 taken along line

45-45;

[0053] Fig. 46 is a cross-sectional view of the cable clamp assembly of Fig. 44 taken along line

46-46;

[0054] Fig. 47 is a front side perspective view of another exemplary embodiment of a cable

clamp assembly according to the present disclosure;

[0055] Fig. 48 is a rear perspective view of the cable clamp assembly of Fig. 47,
[0056] Fig. 49 is rear plan view of the cable clamp assembly of Fig. 47,

[0057] Fig. 50 is front plan view of the cable clamp assembly of Fig. 47,

[0058] Fig. 51 is a cross-sectional view of the cable clamp assembly of Fig. 50 taken along line

51-51;

[0059] Fig. 52 is a cross-sectional view of the cable clamp assembly of Fig. 50 taken along line

52-52;

[0060] Fig. 53 is a front side perspective view of another exemplary embodiment of a cable

clamp assembly according to the present disclosure;
[0061] Fig. 54 is a rear perspective view of the cable clamp assembly of Fig. 53;
[0062] Fig. 55 is rear plan view of the cable clamp assembly of Fig. 53;

[0063] Fig. 56is front plan view of the cable clamp assembly of Fig. 53;



WO 2017/100342 PCT/US2016/065419

[0064] Fig. 57 is a cross-sectional view of the cable clamp assembly of Fig. 56 taken along line

57-57;

[0065] Fig. 58 is a cross-sectional view of the cable clamp assembly of Fig. 56 taken along line

58-58

[0066] Fig. 59 is a front side perspective view of another exemplary embodiment of a cable

clamp assembly according to the present disclosure;

[0067] Fig. 60 is a rear perspective view of the cable clamp assembly of Fig. 59;
[0068] Fig. 61 is front plan view of the cable clamp assembly of Fig. 59;

[0069] Fig. 62 is rear plan view of the cable clamp assembly of Fig. 59;

[0070] Fig. 63 is a cross-sectional view of the cable clamp assembly of Fig. 62 taken along line

63-63;

[0071] Fig. 64 is a cross-sectional view of the cable clamp assembly of Fig. 62 taken along line

64-64

[0072] Fig. 65 is a top plan view of an electrical box with the cable clamp assembly of Fig. 59

positioned for installation into the electrical box;

[0073] Fig. 66 is a top plan view of an electrical box with the cable clamp assembly of Fig. 65

installed into the electrical box;

[0074] Fig. 67 is a side elevation view of the electrical box of Fig. 66 with a portion of the box

cut away to reveal a portion of the cable clamp assembly;

[0075] Fig. 68 is a top plan view of the electrical box of Fig. 66 with an electrical cable

installed into the cable clamp assembly;

[0076] Fig. 69 is a side elevation view of the electrical box of Fig. 68 with a portion of the box
cut away to reveal a portion of the cable clamp assembly and a portion of the electrical cable

installed into the cable clamp assembly;
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[0077] Fig. 70 is a front side perspective view of another exemplary embodiment of a cable

clamp assembly according to the present disclosure;

[0078] Fig. 71 is a rear perspective view of the cable clamp assembly of Fig. 70;
[0079] Fig. 72 is front plan view of the cable clamp assembly of Fig. 70;

[0080] Fig. 73 is rear plan view of the cable clamp assembly of Fig. 70;

[0081] Fig. 74 is a cross-sectional view of the cable clamp assembly of Fig. 73 taken along line

74-74;

[0082] Fig. 75 is a cross-sectional view of the cable clamp assembly of Fig. 73 taken along line

75-75;

[0083] Fig. 76 s a top plan view of an electrical box with the cable clamp assembly of Fig. 70

positioned for installation into the electrical box;

[0084] Fig. 77 is a top plan view of an electrical box with the cable clamp assembly of Fig. 70

installed into the electrical box;

[0085] Fig. 78 1is a top plan view of the electrical box of Fig. 77 with electrical cables installed

into the cable clamp assembly;

[0086] Fig. 79 is a side elevation view of the electrical box of Fig. 78 with a portion of the box
cut away to reveal a portion of the cable clamp assembly and a portion of an electrical cable

installed into the cable clamp assembly;

[0087] Fig. 80 is a rear side perspective view of another exemplary embodiment of a cable

clamp assembly according to the present disclosure;
[0088] Fig. 81 is a front side perspective view of the cable clamp assembly of Fig. 80;
[0089] Fig. 82 is side elevation view of the cable clamp assembly of Fig. 80;

[0090] Fig. 83 is a rear side perspective view of the cable clamp assembly of Fig. 80 with

covers in an open position;
[0091] Fig. 84 isrear plan view of the cable clamp assembly of Fig. 83;

9



WO 2017/100342 PCT/US2016/065419

[0092] Fig. 85 is a side elevation view of the cable clamp assembly of Fig. 83;

[0093] Fig. 86 is a front perspective view of an electrical box with the cable clamp assembly of

Fig. 80 installed in the electrical box;

[0094] Fig. 87 is a front perspective view of an electrical box with the cable clamp assembly of

Fig. 86 with the rear cover in the open position; and

[0095] Fig. 88 is an enlarged view of a portion of the electrical box assembly of Fig. 87.

DETAILED DESCRIPTION

[0096] The present disclosure provides descriptions of embodiments for cable clamps (also
called clamps) and cable clamp assemblies used in electrical boxes to secure non-metallic sheath
cabling within such electrical boxes. The present disclosure also provides descriptions of
embodiments of electrical box assemblies that include electrical boxes with such cable clamps
and/or cable clamp assemblies installed. The specification and drawings are to be regarded in an
illustrative sense rather than a restrictive sense. Various modifications may be made thereto

without departing from the spirit and scope of the present disclosure.

[0097] Referring to Figs. 1-6, an exemplary embodiment of a cable clamp according to the
present disclosure is shown. In this exemplary embodiment, the cable clamp 10 includes a base
12, a pair of cable guide members (also called “guides™) 14, and a pair of cable clamp members
(also called “fingers™) 16 that are secured to the base and are capable of flexing relative to the
base. The cable clamp 10 has a gripping area 13 where an electrical cable is gripped by the cable
clamp 10 in such a way as to impart little resistance to the forward advancement of an electrical
cable within the cable clamp 10, and to engage the electrical cable imparting sufficient resistance

to rearward movement of the cable to prevent withdrawal of the cable from the cable clamp 10.

[0098] In this exemplary embodiment, the base 12 is circular in shape, and is configured to fit
within a knock-out of an electrical box. The base 12 has a hollow center opening 12a sufficient
to allow an electrical cable to pass through the cable clamp 10, as will be described in more

detail below. The base 12 also includes one or more outside snap-in tabs 18 used to releasably

10



WO 2017/100342 PCT/US2016/065419

secure the cable clamp 10 to an electrical box. In this exemplary embodiment, the one or more
outside snap-in tabs 18 comprises two outside snap-in tabs that are positioned on the base 12,
one adjacent to each guide 14. The outside snap-in tabs have a first end 18a secured to or
integrally formed into the base 12, and a free end 18b that can extend away from the base. The
outer edge of the outside snap-in tabs 18 between the first end 18a and the free end 18b is
preferably tapered, and includes a camming surface 18c that facilitates flexion of the tab 18
during installation of the cable clamp 10 into an electrical box. It should be noted that one
skilled in the art would readily appreciate that the outside snap-in tabs 18 can be located
anywhere on the cable clamp. Further, the outside snap-in tab 18 can be a single member that

extends around the perimeter of the base 12.

[0099] The guides 14 have a first end 14a secured to or integrally formed into the base 12, and
a second end 14b as a free end. At least the free end 14b of each guide 14 includes a pressure tab
14c¢ positioned in the gripping area 13 so as to help guide an electrical cable passing through the
hollow center opening 12a of the base 12. One skilled in the art would readily appreciate that the
pressure tabs 14¢ can extend along the length of the guide 14.

[00100] The fingers 16 have a first end 16a secured to or integrally formed into the base 12, and
a second end 16b as a free end. The free end 16b of each finger 16 is positioned to extend into
the gripping area 13. The area in the hollow center opening 12a of the base 12 where the free
ends 14b of the guides 14 and the free ends 16b of the fingers 16 converge forms the gripping
area 13 where the free ends 16b of fingers 16 are capable of gripping an electrical cable that is
passed through the hollow center opening 12a of the base 12 and between the free ends 16b of
the fingers 16. The free ends 16b of the fingers are positioned and shaped, e.g., tapered, so as to
be able to flex imparting little resistance to the forward advancement of an electrical cable within
the cable clamp 10, and to engage the electrical cable imparting sufficient resistance to rearward
movement of the electrical cable to prevent easy withdrawal of the electrical cable from the cable
clamp 10. In this exemplary embodiment, the first end 16a of each finger includes one or more
inside snap-in tabs 20 used to releasable secure the cable clamp 10 to an electrical box. The
inside snap-in tabs 20 have a camming surface (e.g., a rounded surface) 20a to facilitate the
flexing of the fingers 16 and inside snap-in tabs 20 toward the hollow center opening 12a when

inserting the cable clamp 10 into an electrical box, as will be described in more detail below.

11
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[00101] In one embodiment, the base 12, guides 14 and fingers 16 can be formed as a single
structure made of a polymeric or plastic material, such as injection molded thermoplastic. In
another embodiment, the base 12, guides 14 and fingers 16 can be formed as separate structures
made of a polymeric or plastic material, such as injection molded thermoplastic, and the guide
and fingers are secured to the base by welding, e.g., sonic welding. Further, one skilled in the art
would readily recognize that the guides 14 can be replaced with fingers 16 such that an electrical

cable within the cable clamp 10 is engaged by each finger.

[00102] Referring to Fig. 7, an exemplary embodiment of an electrical box assembly according
to the present disclosure is shown. In this exemplary embodiment, the electrical box assembly
100 includes an electrical box 110 and one or more cable clamps 10. The electrical box 110 has
four sides 110a-110d and a bottom 110e. The electrical box 110 can be fabricated from metal,
e.g., steel or galvanized steel, or from non-metallic materials, such as plastic. An example of a
suitable plastic material is injection molded thermoplastic. In the embodiment shown, the
electrical box 110 is a conventional 4x4 square box (or what is also known in the industry as a 4”
square box or a 1900 box), however any suitable sized electrical box may be used for the present
disclosure. For example, single gang and additional multi-gang boxes, such as a 3 gang box or
raceways, may be used for the electrical box of the present disclosure. Further, the depth of the
electrical box 110 may vary. For example, the electrical box may be 14 inches, 1V inches, 2%
inches, or 3%z inches in depth. The electrical box 110 may also include one or more mounting
tabs 120 with threaded or tapped mounting holes, where threaded screws 122 (e.g., 8/32 machine
screws) can be inserted to secure a cover, e.g., a blank cover, a switch cover or a receptacle
cover, or to secure an extension ring or plaster ring to the electrical box 110. The electrical box
110 may also include one or more knock-outs 126 that when removed create an opening in the
electrical box 110 used to secure one or more cable clamps 10 to the electrical box. The knock-
outs 126 can come in many sizes. For example, the knock-outs can be Y2 inch, %4 inch, 1 inch or
greater in diameter. The electrical box 110 may also include one or more cable entrance pry-outs
that when removed create an opening in the electrical box 110 to permit electrical cables to be
inserted into the electrical box 110. To connect the electrical box 110 to electrical ground, a
ground screw aperture may be included in the electrical box 110. In conventional 4x4 electrical

boxes, the ground screw aperture is typically on a raised surface 110f of the bottom 110e of the

12
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electrical box 110, as seen in Fig. 7. The ground screw aperture is typically a threaded or tapped
hole for insertion of a ground screw, e.g., an 8/32 machine screw, that is typically color coded as

green.

[00103] Referring to Figs. 7-12, installing a cable clamp 10 of the present disclosure into the
electrical box 110 from outside the electrical box will be described. To mount the cable clamp
10 to the electrical box 110, a knockout 126 is removed from the electrical box 110 to provide an
opening 128 (seen in Fig. 11) in side 110b. The guides 14 and fingers 16 of the cable clamp 10
are then inserted into the opening 128 (Fig. 12). As the camming surface 20a of the inside snap-
in tabs 20 engage the side wall 110b, the fingers 16 and inside snap-in tabs 20 flex inwardly
toward the hollow center opening 12a of the base 12 until the inside snap-in tabs 20 pass through
the opening 128. When the inside snap-in tabs 20 pass through the opening 128, force is
removed from the fingers 16 and inside snap-in tabs 20 so that the inside tabs return to their
normal, unflexed position. At this point, the inside snap-in tabs 20 are on the inside of the
electrical box 110 with an outside facing wall 20b (seen in Fig. 8) resting against an inside
surface of side 110b. In addition, an inside facing wall 18d (seen in Fig. 10) of the outside snap-
in tabs 18 engage an outside surface of the side 110b to prevent the entire cable clamp 10 from
passing through the opening 128 and into the electrical box 110. With this snap-in fit, the inside
snap-in tabs and the outside snap-in tabs movably secure the cable clamp 10 to the electrical box
110 such that the cable clamp 10 can be rotated within the opening 128 while maintaining the
cable clamp 10 within the opening 128.

[00104] As shown in Figs. 12-14, an electrical cable 500 can then be inserted into the cable
clamp 10. More specifically, the electrical cable 500 is inserted into the hollow center opening
12a of the cable clamp toward the gripping area 13. When the electrical cable 500 engages the
free end 16b of the fingers 16 additional force can be applied to the electrical cable to cause the
fingers 16 to flex so that the free ends 16b separate sufficiently to allow the electrical cable to
pass through the cable clamp 10 and into the electrical box 110. As noted, the free ends 16b are
shaped to flex imparting little resistance to the forward advancement of the cable within the
cable clamp 10, while imparting sufficient resistance to rearward movement of the cable to

prevent withdrawal of the cable from the cable clamp 10. The pressure tabs 14c of the cable

13
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guides 14 apply pressure to the sides of the electrical cable 500 to ensure the electrical cable

stays within the gripping area 13 of the cable clamp 10, as seen in Fig. 14.

[00105] Referring to Figs. 7-10 and 15-18, installing a cable clamp 10 of the present disclosure
into the electrical box 110 from inside the electrical box will be described. To mount the cable
clamp 10 to the electrical box 110, a knockout 126 is removed from the electrical box 110 to
provide an opening 128 in side 110b, as seen in Fig. 15. An electrical cable 500 is then passed
through the opening 128, and into the hollow center opening 12a of the cable clamp 10. When
the electrical cable 500 reaches the gripping area 13 and engages the free ends 16b of the fingers
16 additional force can be applied to the electrical cable to cause the fingers 16 to flex so that the
free ends 16b separate sufficiently to allow the electrical cable to pass through the cable clamp
10, as seen in Fig. 16. As noted, the free ends 16b of the fingers 16 are configured or shaped to
flex imparting little resistance to the forward advancement of the cable within the cable clamp
10, while imparting sufficient resistance to rearward movement of the cable to prevent easy
withdrawal of the cable from the cable clamp 10. The pressure tabs 14c of the guides 14 apply
pressure to the sides of the electrical cable 500 to ensure the electrical cable stays within the
gripping area 13 of the cable clamp 10, as seen in Figs. 16 and 17. The outside snap-in tabs 18
of the cable clamp 10 are then inserted into the opening 128 (seen in Fig. 17). As the camming
surface 18c of the outside snap-in tabs 18 engage the side wall 110b, the outside snap-in tabs 18
flex inwardly toward the hollow center 12a of the cable clamp 10 so that the outside snap-tabs 18
pass through the opening 128. As the first end 18a of the outside snap-in tab passes through
opening 128, the force applied by the side 110b on the snap-in tabs 18 is removed from the
outside snap-in tabs such that the outside snap-in tabs snap back to their normal, unflexed
position. At this point, the outside snap-in tabs 18 are on the outside of the electrical box 110
with the inside facing wall 18d of the outside snap-in tabs 18 engaging an outside surface of the
side 110b, and the outside facing wall 20b (seen in Fig. 8) of the inside snap-in tabs 20 is resting
against the inside surface of side 110b. With this snap-in fit, the inside snap-in tabs and the
outside snap-in tabs movably secure the cable clamp 10 to the electrical box 110 such that the
cable clamp 10 can be rotated within the opening 128 while maintaining the cable clamp 10

within the opening 128.
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[00106] Referring now to Figs. 19-22, another exemplary embodiment of the cable clamp
according to the present disclosure is shown. In this exemplary embodiment, the cable clamp 10
includes a base 12, a pair of guides 14, a pair of fingers 16 that are secured to the base and
flexible relative to the base, and a pair of clamp holding members 30. The base 12, guides 14
and fingers 16 are similar to and operate the same as the guides and fingers described above, and
a description of each is not repeated. In this exemplary embodiment, the clamp holding
members 30 are secured to or integrally formed into the base 12 adjacent the outside snap-in tabs
18. The clamp holding members 30 can be formed of a polymeric or plastic material, such as
injection molded thermoplastic. The clamp holding members 30 provide additional surface area
to engage the outside surface of the electrical box 110 when the cable clamp 10 is installed into
the electrical box. This additional surface area can compensate for variations in the diameter of
the knock-outs during fabrication of the electrical boxes. Further, the additional surface area
permits the use of one size cable clamp 10 in different size knock-outs. For example, the
diameter of the base may be configured for a %2 inch knock-out, but with the clamp holding
members 30, the cable clamp 10 can fit into % inch or 1 inch size knock-outs. In this exemplary
embodiment, the cable clamp is inserted into the electrical box 110 from the outside as described

above.

[00107] Referring to Figs. 23-29, an exemplary embodiment of a cable clamp assembly
according to the present disclosure is shown. In this exemplary embodiment, the cable clamp
assembly 50 has two cable clamps 52 that can either share a common frame 54 so that the cable
clamps 52 are positioned side-by-side, or can be separate components that are secured together
so that the cable clamps 52 are positioned side-by-side. The cable clamp assembly 50 is

configured to fit within pry-outs of an electrical box, as will be described in more detail below.

[00108] The cable clamp assembly 50 shown in the figures and described herein comprises two
cable clamps 52 that share a common frame 54 so that the cable clamps 52 are positioned side-
by-side (seen in Figs. 23 and 24). Each cable clamp 52 has a gripping area 53 (seen in Figs. 24
and 29) where an electrical cable can be gripped by the cable clamp 52 in such a way as to
impart little resistance to the forward advancement of an electrical cable within the cable clamp
52, and to engage the electrical cable imparting sufficient resistance to rearward movement of

the cable to prevent easy withdrawal of the cable from the cable clamp 52. Referring to Figs. 25
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and 26, in this exemplary embodiment, the frame 54 includes a pair of hollow openings 56 and
58, each sufficient to allow an electrical cable to pass through the cable clamp 52, as will be

described in more detail below.

[00109] Referring to Figs. 27-29, each cable clamp 52 includes a pair of cable guide members
(also called “guides™) 60, and a pair of clamp members (also called “fingers”) 62 that are secured
to the frame and are flexible relative to the frame. The guides 60 have a first end 60a (seen in
Fig. 28) secured to or integrally formed into the frame 54, and a second end 60b as a free end
(seen in Figs. 23 and 28). At least the free end 60b of each guide 60 includes a pressure tab 60c¢
positioned in the gripping area 53 so as to help guide an electrical cable passing through the
hollow center opening 56 or 58 of the frame 54 within the respective gripping area 53. One
skilled in the art would readily appreciate that the pressure tabs 60c can extend along the length
of the guide 60. The fingers 62 have a first end 62a secured to or integrally formed into the
frame 54, and a second end 62b as a free end. The free end 62b of each finger 62 is positioned to
extend into the gripping area 53 (seen in Fig. 29). The area in the hollow center opening of each
cable clamp 52 where the free ends 60b of the guides 60, and the free ends 62b of the fingers 62
converge forms the respective gripping area 53, where the free ends 62b of the fingers 62 are
capable of gripping an electrical cable that is passed through the hollow center opening 56 or 58
of the frame 54 and between the free ends 62b of the fingers 62. The free ends 62b of the fingers
62 are positioned and shaped, e.g., tapered, so as to flex imparting little resistance to the forward
advancement of the cable within the cable clamp 52, and to engage the electrical cable imparting
sufficient resistance to rearward movement of the cable to prevent easy withdrawal of the cable

from the cable clamp 52.

[00110] In one embodiment, the frame 54, guides 60, and fingers 62 can be formed as a single
structure made of a polymeric or plastic material, such as injection molded thermoplastic. In
another embodiment, the frame 54, guides 60 and fingers 62 can be formed as separate structures
made of a polymeric or plastic material, such as injection molded thermoplastic, and the guide
and fingers are secured to the frame by welding, e.g., sonic welding. Further, one skilled in the
art would readily recognize that the guides 60 can be replaced with fingers 62 such that an

electrical cable within the cable clamps 52 is engaged by each finger.
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[00111] As noted above, the cable clamp assembly 50 is configured and dimensioned to fit
within pry-outs of an electrical box, and to be releasably secured to the electrical box. In this
exemplary embodiment, to releasably secure the cable clamp assembly 50 to the electrical box,
the frame 54 has outside dimensions that enable at least a portion of the frame 54 to engage an
outer surface of an electrical box, and the fingers 62 have one or more snap-in tabs 64 (seen in
Fig. 29). In this exemplary embodiment, the one or more snap-in tabs 64 comprises two snap-in
tabs, one for each finger 62. The snap-in tabs 64 have a camming surface (e.g., a rounded
surface) 64a to facilitate the flexing of the fingers 62 and snap-in tabs 64 toward the hollow
center opening 56 or 58 when inserting the cable clamp assembly 50 into an electrical box, as
will be described in more detail below. It should be noted that one skilled in the art would
readily appreciate that the snap-in tabs 64 may be positioned on the frame 54 or the guides 60
instead of the fingers 62.

[00112] Turning to Figs. 30-36, an exemplary embodiment of a single gang electrical switch
box assembly according to the present disclosure is shown. In this exemplary embodiment, the
single gang box is a 2x4 electrical switch box 210, however any suitable size electrical box may
be used for the present disclosure. For example, multi-gang boxes, such as a 2 gang or 3 gang
switch boxes, may be used for the electrical box 210 of the present disclosure. The electrical box
210 has four sides 210a-210d and a bottom 210e, as shown in Figs. 30-32. Similar to the
electrical box 110, the electrical box 210 can be fabricated from metal, e.g., steel or galvanized
steel, or from non-metallic materials, such as plastic. An example of a suitable plastic material is
injection molded thermoplastic. Further, the depth of the electrical box 210 may vary. For
example, the electrical box may be 1% inches, 1'% inches, 2% inches, or 32 inches in depth. The
electrical box 210 may also include one or more mounting tabs 212 with threaded or tapped
mounting holes, where threaded screws (e.g., 6/32 machine screws) can be inserted to secure an
electrical device, such as a switch or receptacle, to the electrical box 210. The electrical box 210
may also include one or more cable entrance pry-outs 216 (seen in Fig. 30) that when removed
create an opening in the electrical box 210 to secure one or more cable clamp assemblies 50 to
the electrical box. The pry-outs 216 may be conventional size pry-outs commonly found in
metallic electrical boxes, or the pry-outs may be configured and dimensioned larger than

conventional pry-outs to accommodate a larger size cable clamp assembly 50. In the exemplary
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embodiment of Fig. 30, the pry-outs 216 are oversized to accommodate the cable clamp
assembly 50. Further, the pry-outs 216 may be in any shape, e.g., oval, elliptical, circular or in
the pseudo-square shape shown in Fig. 30 where the side walls are straight and the top and
bottom walls are arched. As noted above, the shape of the cable clamp assembly 50 should be
such that the cable clamps 52 fit into the pry-outs as shown in Fig. 31. The electrical box 210
may also include one or more knock-outs 218 that can be used to secure other cable clamps, e.g.,

cable clamps 10, to the electrical box.

[00113] Referring to Figs. 33-36, installing a cable clamp assembly 50 of the present disclosure
into the electrical box 210 from outside the electrical box will be described. To mount the cable
clamp assembly 50 to the electrical box, the two pry-outs 216 (seen in Fig. 30) are removed from
the electrical box 210 to provide two openings in side 210a. The guides 60 and fingers 62 of the
cable clamps 52 are then inserted into the openings. As the camming surfaces 64a of the snap-in
tabs 64 engage the side 210a, the fingers 62 and snap-in tabs 64 flex inwardly toward the
respective hollow center opening 56 or 58 of the frame 54 until the snap-in tabs 64 pass through
the openings in the side 210a. When the snap-in tabs 64 pass through the openings in the side
210a, the force applied by the side 210a against the tabs 64 is removed so that the tabs return (or
snap back) to their normal, unflexed position. At this point, the snap-in tabs 64 are on the inside
of the electrical box 210 with an outside facing wall 64b (seen in Figs. 33 and 34) resting against
an inside surface of side 210a. In addition, an inside facing wall 54a (seen in Figs. 23 and 36) of
the frame 54 engages an outside surface of the side 210a to prevent the cable clamp assembly 50
from passing through the openings in the side 210a and into the electrical box 210. With this
snap-in fit, the snap-in tabs and the frame releasably secure the cable clamp assembly 50 to the

electrical box 210.

[00114] Turning to Figs. 37-40, an exemplary embodiment of a multi-gang electrical box
assembly according to the present disclosure is shown. In this exemplary embodiment, the
multi-gang box is a 4x4 electrical square box 250, which is similar to the 4x4 square box
described above, except that pry-outs 216 are shown instead of knock-outs. The cable entrance
pry-outs 216 when removed create two openings in the electrical box 250 and are used to secure
one or more cable clamp assemblies 50 to the electrical box (seen in Figs. 37 and 40), and to

permit electrical cables to be inserted through the cable clamps 52 into the electrical box (seen in
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Figs. 38 and 39). The pry-outs 216 are similar to the pry-outs described above. Installation of
the cable clamp assembly 50 is similar to the process described above. Once the cable clamp
assemblies are installed in the electrical box 250, one or more electrical cables 500 can be
inserted through the cable clamps 52 into the electrical box such that the free ends 62b of the
fingers 62 flex imparting little resistance to the forward advancement of the cable 500 within the
cable clamp 52, and to engage the electrical cable imparting sufficient resistance to rearward

movement of the cable to prevent easy withdrawal of the cable from the cable clamp 52.

[00115] Referring to Figs. 41-46, another exemplary embodiment of a cable clamp assembly
140 according to the present disclosure is shown. In this exemplary embodiment, the cable
clamp assembly 140 includes two cable clamps 142, each having a base 144, a pair of guides
146, a pair of fingers 148 and one or more clamp holding members 150. The base 144, guides
146, and fingers 148 are similar to the base, guides and fingers described above, such that a
description of each is not repeated. In this exemplary embodiment, two clamp holding members
150 are secured to or integrally formed into the base 144 adjacent to each guide 146. To join the
two cable clamps 142, a clamp holding member 150 for each cable clamp 142 are secured to
each other or integrally formed a single component at, for example, bridge 152, seen in Figs. 43

and 44.

[00116] Referring to Figs. 47-58, additional exemplary embodiments of a cable clamp assembly
140 according to the present disclosure are shown. In these exemplary embodiments, the cable
clamp assembly 140 includes two cable clamps 142, each having a base 144, a pair of guides
146, a pair of fingers 148 and a clamp holding member 150. The base 144, guides 146, and
fingers 148 are similar to the base, guides and fingers described above and a description of each
is not repeated. In each of these exemplary embodiments, the clamp holding member 150
extends around the entire perimeter of the base 144. To join the two cable clamps 142, the clamp
holding member 150 for each cable clamp 142 are secured to each other or integrally formed or

molded as a single component at bridge 152.

[00117] In one embodiment, the base 144, guides 146, fingers 148 and clamp holding member
150 can be formed as a single structure made of a polymeric or plastic material, such as injection

molded thermoplastic. In another embodiment, the base 144, guides 146, fingers 148 and clamp
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holding member or members 150 can be formed as separate structures made of a polymeric or
plastic material, such as injection molded thermoplastic, and the guide, fingers and clamp

holding member or members are secured to the frame by welding, e.g., sonic welding.

[00118] Referring to Figs. 59-64, another exemplary embodiment of a cable clamp assembly
according to the present disclosure is shown. The cable clamp assembly 300 is configured to fit
within an electrical box adjacent to pry-outs in a side wall of the electrical box, as will be
described in more detail below. In this exemplary embodiment, the cable clamp assembly 300
has two cable clamps 302 that share a common frame 304 so that the cable clamps are positioned
side-by-side, as shown in Figs. 59-61. The frame 304 includes mounting apertures 306 used for
securing the cable clamp assembly 300 to an electrical box. Referring to Fig. 60, the frame 304
also includes a pair of hollow openings 308 and 310, each sufficient to allow an electrical cable
to pass through the cable clamp 302, as will be described in more detail below. Each cable
clamp 302 has a gripping area 312 (seen in Figs. 60 and 61) where an electrical cable can be
gripped by the cable clamp 302 in such a way as to impart little resistance to the forward
advancement of an electrical cable within the cable clamp 302, and to engage the electrical cable
imparting sufficient resistance to rearward movement of the cable to prevent easy withdrawal of

the cable from the cable clamp 302.

[00119] Referring to Figs. 62-64, each cable clamp 302 includes a pair of cable guide members
(also called “guides”) 314, and a pair of clamp members (also called “fingers”) 316 that are
secured to the frame and are flexible relative to the frame. The guides 314 have a first end 314a
(seen in Fig. 64) secured to or integrally formed into the frame 304, and a second end 314b as a
free end (seen in Figs. 59 and 64). At least the free end 314b of each guide 314 includes a
pressure tab 314c positioned in the gripping area 312 so as to help guide an electrical cable
passing through the hollow center opening 308 or 310 of the frame 304 within the respective
gripping area 312. One skilled in the art would readily appreciate that the pressure tabs 314c¢ can
extend along the length of the guide 314. The fingers 316 have a first end 316a secured to or
integrally formed into the frame 304, and a second end 316b as a free end. The free end 316b of
each finger 316 is positioned to extend into the gripping area 312 (seen in Fig. 63). The area in
the hollow center opening of each cable clamp 302 where the free ends 314b of the guides 314

and the free ends 316b of the fingers 316 converge forms the respective gripping area 312, where
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the free ends 316b of the fingers 316 are capable of gripping an electrical cable that is passed
through the hollow center opening 308 or 310 of the frame 304 and between the free ends 316b
of the fingers 316. The free ends 316b of the fingers 316 are positioned and shaped, e.g.,
tapered, so as to flex imparting little resistance to the forward advancement of the cable within
the cable clamp 302, and to engage the electrical cable imparting sufficient resistance to

rearward movement of the cable to prevent easy withdrawal of the cable from the cable clamp.

[00120] In one embodiment, the frame 304, guides 314, and fingers 316 can be formed as a
single structure made of a polymeric or plastic material, such as injection molded thermoplastic.
In another embodiment, the frame 304, guides 314 and fingers 316 can be formed as separate
structures made of a polymeric or plastic material, such as injection molded thermoplastic, and
the guide and fingers are secured to the frame by welding, e.g., sonic welding. Further, one
skilled in the art would readily recognize that the guides 314 can be replaced with fingers 316

such that an electrical cable within the cable clamps 302 is engaged by each finger.

[00121] Turning to Figs. 65-67, an exemplary embodiment of a single gang electrical switch
box assembly according to the present disclosure is shown. In this exemplary embodiment, the
single gang box is a 2x4 electrical switch box 320, however any suitable size electrical box may
be used for the present disclosure. For example, multi-gang boxes, such as a 2 gang or 3 gang
switch boxes, may be used for the electrical box 320 of the present disclosure. The electrical box
320 has four sides 320a-320d and a bottom 310e, as shown in Figs. 65-67. Similar to the
electrical box 210, the electrical box 320 can be fabricated from metal, e.g., steel or galvanized
steel, or from non-metallic materials, such as plastic. An example of a suitable plastic material is
injection molded thermoplastic. Further, the depth of the electrical box 320 may vary. For
example, the electrical box may be 1% inches, 1'% inches, 2% inches, or 32 inches in depth. The
electrical box 320 may also include one or more mounting tabs 322 with threaded or tapped
mounting holes, where threaded screws (e.g., 6/32 machine screws) can be inserted to secure an
electrical device, such as a switch or receptacle, to the electrical box 320. The electrical box 320
may also include one or more cable entrance pry-outs, similar to pry-outs 216 seen in Fig. 30,
that when removed create an opening in the electrical box 320 to secure one or more cable clamp
assemblies 300 to the electrical box. The pry-outs may be conventional size pry-outs commonly

found in metallic electrical boxes, or the pry-outs may be configured and dimensioned smaller or

21



WO 2017/100342 PCT/US2016/065419

larger than conventional pry-outs to permit one or more cables to pass through a side of the
electrical box 320 and into the cable clamp assembly 300. In the exemplary embodiment of Figs.
65-67, the pry-outs are conventional sized. Further, the pry-outs may be in any shape, e.g., oval,
elliptical, circular or in the pseudo-square shape where the side walls are straight and the top and
bottom walls are arched. The electrical box 320 may also include one or more knock-outs that

can be used to secure other cable clamps, e.g., cable clamps 10, to the electrical box.

[00122] Referring to Figs. 65-69, installing a cable clamp assembly 300 of the present
disclosure into the electrical box 320 will be described. To mount the cable clamp assembly 300
to the electrical box, at least one of the two pry-outs on a side, e.g., side 320a, of the electrical
box 320 are removed to provide at least one opening in the side. The cable clamp assembly 300
is positioned within the electrical box 320 so that the frame 304 is positioned to rest against the
side 320a. A fastener 318, e.g., a set screw, is then passed through an aperture in the side 320a
and inserted into one of the apertures 306 (seen in Fig. 61) in the frame 304 and tightened to
releasably secure the cable clamp assembly 300 within the box, as shown in Figs. 66 and 67.
With the cable clamp assembly 300 installed within the electrical box 320, a cable 500 can be
passed through a pry-out opening aligned with a cable clamp 302 of the cable clamp assembly
and through the gripping area 312 (seen in Figs. 60 and 61) where the electrical cable can be
gripped by the fingers 316 in the cable clamp such that the free ends 316b of the fingers 316 flex
imparting little resistance to the forward advancement of the cable 500 within the cable clamp
302, and to engage the electrical cable imparting sufficient resistance to rearward movement of

the cable to prevent easy withdrawal of the cable from the cable clamp.

[00123] Referring now to Figs. 70-75, another exemplary embodiment of a cable clamp
assembly according to the present disclosure is shown. The cable clamp assembly 350 is
configured to fit within an electrical box adjacent to pry-outs on a side wall of the electrical box,
as will be described in more detail below. In this exemplary embodiment, the cable clamp
assembly 350 has two cable clamp assemblies 300 joined by a bridge support member 352. The
cable clamp assemblies 300 are described above and for ease of description are not repeated.
The bridge support member 352 may be integrally formed into each cable clamp assembly 300
such that the cable clamp assembly 350 is formed as a single assembly, or the bridge support
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member 352 can be secured to each cable clamp assembly 300 by welds, e.g., sonic welds, or

adhesives or other suitable fasteners.

[00124] Turning to Figs. 76 and 77, an exemplary embodiment of an electrical box assembly
according to the present disclosure is shown. In this exemplary embodiment, the electrical box
assembly 360 includes an electrical box 370 and the cable clamp assembly 350. The electrical
box 370 has four sides 370a-370d and a bottom 370e. The electrical box 370 can be fabricated
from metal, e.g., steel or galvanized steel, or from non-metallic materials, such as plastic. An
example of a suitable plastic material is injection molded thermoplastic. In the embodiment
shown, the electrical box 370 is a conventional 4x4 square box (or what is also known in the
industry as a 4” square box or a 1900 box), however any suitable sized electrical box may be
used for the present disclosure. For example, single gang and additional multi-gang boxes, such
as a 3-gang box or raceways, may be used for the electrical box of the present disclosure.
Further, the depth of the electrical box 370 may vary. For example, the electrical box may be 1%
inches, 12 inches, 2% inches, or 32 inches in depth. The electrical box 370 may also include
one or more mounting tabs 372 with threaded or tapped mounting holes, where threaded screws
374 (e.g., 8/32 machine screws) can be inserted to secure a cover, e.g., a blank cover, a switch
cover or a receptacle cover, or to secure an extension ring or plaster ring to the electrical box
370. The electrical box 370 also includes one or more cable entrance pry-outs that when
removed create an opening in the electrical box 370 to permit electrical cables to be inserted into
the electrical box 370. The pry-outs may be conventional size pry-outs commonly found in
metallic electrical boxes, or the pry-outs may be configured and dimensioned smaller or larger
than conventional pry-outs to permit one or more cables to pass through a side of the electrical
box 370 and into the cable clamp assembly 350. In the exemplary embodiment of Figs. 76-79,
the pry-outs are conventional sized. The electrical box 370 may also include one or more knock-
outs 376 that when removed create an opening in the electrical box. To connect the electrical
box 370 to electrical ground, a ground screw aperture may be included in the electrical box. In
conventional 4x4 electrical boxes, the ground screw aperture is typically on a raised surface 370f
of the bottom 370e of the electrical box 370, as seen in Fig. 76. The ground screw aperture is
typically a threaded or tapped hole for insertion of a ground screw, e.g., an 8/32 machine screw,

that is typically color coded as green.
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[00125] Referring to Figs. 76-79, installing the cable clamp assembly 350 into the electrical box
370 and one or more cables into the cable clamp assembly will be described. To mount the cable
clamp assembly 350 to the electrical box, one or more of four pry-outs on a side, e.g., side 370a,
of the electrical box 370 are removed to provide one or more openings in the side. The cable
clamp assembly 350 is positioned within the electrical box 370 so that the frame 304 of each
cable clamp assembly 300 is positioned to rest against the side 370a. Fastener 378, e.g., set
screws, are then passed through apertures in the side 370a and inserted into one of the apertures
306 (seen in Fig. 73) in the frame 304 in each cable clamp assembly 300 and tightened to
releasably secure the cable clamp assembly 350 within the box, as shown in Figs. 76 and 77.
With the cable clamp assembly 350 installed within the electrical box 370, one or more cables
500 can be passed through one or more pry-out opening aligned with a cable clamps 302 of the
cable clamp assembly and through the gripping area 312 (seen in Figs. 78 and 79) where the
electrical cable can be gripped by the fingers 316 in the cable clamp such that the free ends 316b
of the fingers 316 flex imparting little resistance to the forward advancement of the cable 500
within the cable clamp 302, and to engage the electrical cable imparting sufficient resistance to

rearward movement of the cable to prevent easy withdrawal of the cable from the cable clamp.

[00126] Referring now to Figs. 80-85, another exemplary embodiment of a cable clamp
assembly according to the present disclosure is shown. The cable clamp assembly 400 is
configured to fit within pry-outs on a side wall of the electrical box, as will be described in more
detail below. In this exemplary embodiment, the cable clamp assembly 400 has four cable
clamps 410 joined together by bridge support members 402 (seen in Fig. 84). The bridge support
member 402 may be integrally formed into each cable clamp assembly such that the cable clamp
410 is formed as a single assembly, or the bridge support member 402 can be secured to each

cable clamp 410 by welds, e.g., sonic welds, or adhesives or other suitable fasteners.

[00127] The cable clamps 410 according to this exemplary embodiment includes a base 412, a
pair of cable guide members (also called “guides”) 414, and a pair of cable clamp members (also
called “fingers”) 416 that are secured to the base and are capable of flexing relative to the base.
The guides and fingers are substantially similar to the guides and fingers described above. Each
cable clamp 410 has a gripping area 413 where an electrical cable is gripped by the cable clamp

410 in such a way as to impart little resistance to the forward advancement of an electrical cable
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within the cable clamp 410, and to engage the electrical cable imparting sufficient resistance to

rearward movement of the cable to prevent withdrawal of the cable from the cable clamp 410.

[00128] In this exemplary embodiment, the base 412 for each cable clamp 410 is substantially
square or rectangular in shape, and is configured to fit within a pry-out of an electrical box. The
base 412 has a hollow center opening 418 (seen in Fig. 83) sufficient to allow an electrical cable
to pass through the cable clamp 410, as will be described in more detail below. In addition, an
inside facing wall 412a (seen in Fig. 81) of the frame 412 is provided to engage an outside
surface of a side wall of an electrical box to prevent the cable clamp 410 from passing through
the pry-out openings in the side wall of the electrical box. A cover 430 is movably secured to the
base 412 via one or more hinges 432. One side of each hinge 432 may be integrally molded into
the cover 430 or secured to the cover using adhesives or welds such as sonic welds. The other
end of each hinge 432 may be integrally molded into the base 412 or secured to the base using
adhesives or welds such as sonic welds. The cover 430 is movable between a closed position
(seen in Figs. 80 and 82) where access to the hollow center opening 418 of the base 412 is
prevented, and an open position (seen in Figs. 83-85) where access to the hollow center opening
418 of the base 412 is permitted. To maintain the cover 430 in the closed position, an inner
surface 434 (seen in Fig. 83) of the cover may include one or more latching members 436. In the
exemplary embodiment of Figs. 80-85, the latching members 436 engage an interior wall 412b
(seen in Fig. 83) of the base 412 and secure the cover in the closed position by friction fit. The

cover 430 also include a tab 438 that facilitates opening of the cover.

[00129] As seen in Figs. 82 and 85, the guides 414 have a first end 414a secured to or integrally
formed into the base 412 and a second end 414b as a free end. At least the free end 414b of each
guide 14 includes a pressure tab 414c positioned in the gripping area 413 so as to help guide an
electrical cable passing through the hollow center opening 418 of the base 412. One skilled in
the art would readily appreciate that the pressure tabs 414c can extend along the length of the
guide 414. The fingers 416 have a first end 416a secured to or integrally formed into the base
412, and a second end 416D as a free end. The free end 416b of each finger 416 is positioned to
extend into the gripping area 413. The area in the hollow center opening 418 of the base 412
where the free ends 414b of the guides 414 and the free ends 416b of the fingers 416 converge
forms the gripping area 413 where the free ends 416b of fingers 416 are capable of gripping an
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electrical cable that is passed through the hollow center opening 418 of the base 412 and between
the free ends 416b of the fingers 416. The free ends 416b of the fingers are positioned and
shaped, e.g., tapered, so as to be able to flex imparting little resistance to the forward
advancement of an electrical cable within the cable clamp 410, and to engage the electrical cable
imparting sufficient resistance to rearward movement of the electrical cable to prevent easy
withdrawal of the electrical cable from the cable clamp 410. In this exemplary embodiment, the
first end 416a of each finger includes one or more snap-in tabs 420 used to releasable secure the
cable clamp 410 to an electrical box. The snap-in tabs 420 have a camming surface (e.g., a
rounded surface) 420a to facilitate the flexing of the fingers 416 and snap-in tabs 420 toward the
hollow center opening 418 when inserting the cable clamp 410 into an electrical box, as will be

described in more detail below.

[00130] In one embodiment, the base 412, guides 414 and fingers 416 can be formed as a single
structure made of a polymeric or plastic material, such as injection molded thermoplastic. In
another embodiment, the base 412, guides 414 and fingers 416 can be formed as separate
structures made of a polymeric or plastic material, such as injection molded thermoplastic, and
the guide and fingers are secured to the base by welding, e.g., sonic welding. Further, one
skilled in the art would readily recognize that the guides 414 can be replaced with fingers 416

such that an electrical cable within the cable clamp 410 is engaged by each finger.

[00131] Turning to Figs. 86-88, an exemplary embodiment of an electrical box assembly
according to the present disclosure is shown. In this exemplary embodiment, the electrical box
assembly 450 includes an electrical box 460 and the cable clamp assembly 400. The electrical
box 460 has four sides 460a-460d and a bottom 460e. The electrical box 460 can be fabricated
from metal, e.g., steel or galvanized steel, or from non-metallic materials, such as plastic. An
example of a suitable plastic material is injection molded thermoplastic. In the embodiment
shown, the electrical box 460 is a conventional 4x4 square box (or what is also known in the
industry as a 4” square box or a 1900 box), however any suitable sized electrical box may be
used for the present disclosure. For example, single gang and additional multi-gang boxes, such
as a 3 gang box or raceways, may be used for the electrical box of the present disclosure.
Further, the depth of the electrical box 460 may vary. For example, the electrical box may be 1%

inches, 12 inches, 2% inches, or 32 inches in depth. The electrical box 460 may also include

26



WO 2017/100342 PCT/US2016/065419

one or more mounting tabs 462 with threaded or tapped mounting holes, where threaded screws
464 (e.g., 8/32 machine screws) can be inserted to secure a cover, e.g., a blank cover, a switch
cover or a receptacle cover, or to secure an extension ring or plaster ring to the electrical box
460. The electrical box 460 also includes one or more cable entrance pry-outs that when
removed create an opening in the electrical box 460 to permit electrical cables to be inserted into
the electrical box. The pry-outs may be conventional size pry-outs commonly found in metallic
electrical boxes, or the pry-outs may be configured and dimensioned smaller or larger than
conventional pry-outs to permit one or more cables to pass through a side of the electrical box
460 and into the cable clamp assembly 450. In the exemplary embodiment of Figs. 86-88, the
pry-outs are larger than conventional sized pry-outs. The electrical box 460 may also include
one or more knock-outs 466 that when removed create an opening in the electrical box. To
connect the electrical box 460 to electrical ground, a ground screw aperture may be included in
the electrical box. In conventional 4x4 electrical boxes, the ground screw aperture is typically on
a raised surface 460f of the bottom 460e of the electrical box 460, as seen in Figs. 86 and 87.
The ground screw aperture is typically a threaded or tapped hole for insertion of a ground screw,

e.g., an 8/32 machine screw, that is typically color coded as green.

[00132] Continuing to refer to Figs. 86-88, installing the cable clamp assembly 450 into the
electrical box 460 will be described. To mount the cable clamp assembly 400 to the electrical
box, four pry-outs on a side, e.g., side 460b, of the electrical box 460 are removed to provide
four openings in the side. The cable clamp assembly 400 is positioned so that the guides 414 and
fingers 416 of each cable clamp 410 are inserted into a corresponding pry-out opening from an
exterior of the electrical box. As the camming surfaces 420a of the snap-in tabs 420 engage the
side 460D, the fingers 416 and snap-in tabs 420 flex inwardly toward the hollow center opening
418 of the base 412 until the snap-in tabs 420 pass through the openings in the side 460b. When
the snap-in tabs 420 pass through the openings in the side 460b, the force applied by the side
460b against the tabs 420 is removed so that the tabs return (or snap back) to their normal,
unflexed position. At this point, the snap-in tabs 420 are on the inside of the electrical box 460
with the outside facing wall 420b (seen in Fig. 82) of the tabs 420 resting against an inside
surface of side 460b. In addition, an inside facing wall 412a (seen in Fig. 81) of the base 412

engages an outside surface of the side 460b to prevent the cable clamp 410 from passing through
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the pry-out openings in the side 460b and into the electrical box 460. With this snap-in fit, the
snap-in tabs and the base releasably secure the cable clamp assembly 450 to the electrical box
460. One or more cables can then be inserted into each cable clamp 410 in a similar manner as
described above with fingers 416 imparting little resistance to the forward advancement of an
electrical cable within the cable clamp 410, and to engage the electrical cable imparting
sufficient resistance to rearward movement of the electrical cable to prevent easy withdrawal of

the electrical cable from the cable clamp 410.

[00133] While illustrative embodiments of the present disclosure have been described and
illustrated above, it should be understood that these are exemplary of the disclosure and are not
to be considered as limiting. Additions, deletions, substitutions, and other modifications can be
made without departing from the spirit or scope of the present disclosure. Accordingly, the

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

What is claimed is:

1. An electrical cable clamp comprising:

a base having a hollow center opening;

at least one cable guide member having a first end secured to the base and a second free
end that extends at least partially into the hollow center opening; and

at least two clamp members, each having a first end secured to the base and a second free
end that extends at least partially into the hollow center opening;

wherein an area of the hollow center opening where the at least one cable guide member
and at least two clamp members converge being a cable gripping area where the free ends of the
at least two clamp members are shaped to flex imparting little resistance to the forward
advancement of a cable within the gripping area, while imparting sufficient resistance to

rearward movement of the cable to prevent easy withdrawal of the cable from the gripping area.

2. The electrical cable clamp according to claim 1, further comprising an inside snap-in tab
and an outside snap-in tab that can releasably secure the electrical cable clamp to an electrical

box.

3. The electrical cable clamp according to claim 1, wherein the base is configured and

dimensioned to fit within a knock-out of an electrical box.

4. An electrical box assembly comprising:
an electrical box having four sides and a bottom;
at least one electrical cable clamp releasably secured within the electrical box, wherein
the at least one electrical cable clamp comprises:
a base having a hollow center opening;
at least one cable guide member having a first end secured to the base and a
second free end that extends at least partially into the hollow center opening; and
at least two clamp members, each having a first end secured to the base and a

second free end that extends at least partially into the hollow center opening;
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wherein an area of the hollow center where the at least one cable guide member
and at least two clamp members converge being a cable gripping area where the free ends
of the at least two clamp members are shaped to flex imparting little resistance to the
forward advancement of a cable within the gripping area, while imparting sufficient
resistance to rearward movement of the cable to prevent easy withdrawal of the cable

from the gripping area.

5. The electrical box assembly according to claim 4, wherein the at least one electrical cable
clamp further comprises an inside snap-in tab and an outside snap-in tab that releasably secure

the electrical cable clamp to the electrical box.

6. An electrical cable clamp assembly comprising:

a first cable clamp; and
a second cable clamp coupled to the first cable clamp;
wherein the first cable clamp comprises:

a first base having a hollow center opening;

at least one first cable guide having a first end secured to the first base and a
second free end that extends at least partially into the hollow center opening; and

at least two first clamp members, each having a first end secured to the first base
and a second free end that extends at least partially into the hollow center opening;

wherein an area of the hollow center opening where the at least one first cable
guide and at least two first clamp members converge being a cable gripping area where
the free ends of the at least two first clamp members are shaped to flex imparting little
resistance to the forward advancement of a cable within the gripping area, while
imparting sufficient resistance to rearward movement of the cable to prevent withdrawal
of the cable from the gripping area; and
wherein the second cable clamp comprises:

a second base having a hollow center opening;

at least one second cable guide having a first end secured to the second base and a
second free end that extends at least partially into the hollow center opening; and

at least two second clamp members, each having a first end secured to the second
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base and a second free end that extends at least partially into the hollow center opening;

wherein an area of the hollow center opening where the at least one second cable
guide and at least two second clamp members converge being a cable gripping area
where the free ends of the at least two second clamp members are shaped to flex
imparting little resistance to the forward advancement of a cable within the gripping area,
while imparting sufficient resistance to rearward movement of the cable to prevent

withdrawal of the cable from the gripping area.

7. The electrical cable clamp assembly according to claim 6, wherein the first cable clamp
further comprises an inside snap-in tab and an outside snap-in tab that can releasably secure the

electrical cable clamp to an electrical box.

8. The electrical cable clamp assembly according to claim 6, wherein the second cable
clamp further comprises an inside snap-in tab and an outside snap-in tab that can releasably

secure the electrical cable clamp to an electrical box.

9. The electrical cable clamp assembly according to claim 6, wherein the first and second

clamps are coupled so that the first and second clamps fit within pry-outs of an electrical box.

10. The electrical cable clamp assembly according to claim 6, wherein the first base is

coupled to the second base.

11. The electrical cable clamp assembly according to claim 10, wherein the first base is

coupled to the second base by a bridge member.

12. The electrical cable clamp assembly according to claim 10, wherein the first base is

coupled to the second base by integrally joining the first base to the second base.

13. The electrical cable clamp assembly according to claim 12, wherein the integrally joined
first and second bases have at least one mounting aperture for receiving a fastener and used to

releasably secure the first and second cable clamps to an electrical box.
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14. An electrical cable clamp assembly comprising:
a plurality of cable clamp assemblies coupled together by a bridge member, each cable
clamp assembly comprising:

a first cable clamp; and

a second cable clamp coupled to the first cable clamp;

wherein the first cable clamp comprises:

a first base having a hollow center opening;

at least one first cable guide having a first end secured to the first base and a
second free end that extends at least partially into the hollow center
opening; and

at least two first clamp members, each having a first end secured to the first base
and a second free end that extends at least partially into the hollow center
opening;

wherein an area of the hollow center opening where the at least one first cable
guide and at least two first clamp members converge being a cable
gripping area where the free ends of the at least two first clamp members
are shaped to flex imparting little resistance to the forward advancement
of a cable within the gripping area, while imparting sufficient resistance to
rearward movement of the cable to prevent withdrawal of the cable from
the gripping area; and

wherein the second cable clamp comprises:

a second base having a hollow center opening;

at least one second cable guide having a first end secured to the second base and a
second free end that extends at least partially into the hollow center
opening; and

at least two second clamp members, each having a first end secured to the second
base and a second free end that extends at least partially into the hollow
center opening;

wherein an area of the hollow center opening where the at least one second cable
guide and at least two second clamp members converge being a cable

gripping area where the free ends of the at least two second clamp
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members are shaped to flex imparting little resistance to the forward
advancement of a cable within the gripping area, while imparting
sufficient resistance to rearward movement of the cable to prevent

withdrawal of the cable from the gripping area.

15. The electrical cable clamp assembly according to claim 14, wherein the first base is

coupled to the second base.

16. The electrical cable clamp assembly according to claim 15, wherein the first base is

coupled to the second base by integrally joining the first base to the second base.

17. The electrical cable clamp assembly according to claim 16, wherein the integrally joined
first and second bases have at least one mounting aperture for receiving a fastener and used to

releasably secure the first and second cable clamps to an electrical box.

18. An electrical cable clamp assembly comprising:
a first cable clamp assembly comprising;

a first cable clamp; and

a second cable clamp coupled to the first cable clamp;

wherein the first cable clamp comprises:

a first base having a hollow center opening;

at least one first cable guide having a first end secured to the first base and a
second free end that extends at least partially into the hollow center
opening; and

at least two first clamp members, each having a first end secured to the first base
and a second free end that extends at least partially into the hollow center
opening;

wherein an area of the hollow center opening where the at least one first cable
guide and at least two first clamp members converge being a cable
gripping area where the free ends of the at least two first clamp members

are shaped to flex imparting little resistance to the forward advancement
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of a cable within the gripping area, while imparting sufficient resistance to
rearward movement of the cable to prevent withdrawal of the cable from
the gripping area; and

wherein the second cable clamp comprises:

a second base having a hollow center opening;

at least one second cable guide having a first end secured to the second base and a
second free end that extends at least partially into the hollow center
opening; and

at least two second clamp members, each having a first end secured to the second
base and a second free end that extends at least partially into the hollow
center opening;

wherein an area of the hollow center opening where the at least one second cable
guide and at least two second clamp members converge being a cable
gripping area where the free ends of the at least two second clamp
members are shaped to flex imparting little resistance to the forward
advancement of a cable within the gripping area, while imparting
sufficient resistance to rearward movement of the cable to prevent
withdrawal of the cable from the gripping area; and

a second cable clamp assembly coupled to the first cable clamp assembly, the second
cable clamp assembly comprising:

a first cable clamp; and

a second cable clamp coupled to the first cable clamp;

wherein the first cable clamp comprises:

a first base having a hollow center opening;

at least one first cable guide having a first end secured to the first base and a
second free end that extends at least partially into the hollow center
opening; and

at least two first clamp members, each having a first end secured to the first base
and a second free end that extends at least partially into the hollow center
opening;

wherein an area of the hollow center opening where the at least one first cable
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guide and at least two first clamp members converge being a cable
gripping area where the free ends of the at least two first clamp members
are shaped to flex imparting little resistance to the forward advancement
of a cable within the gripping area, while imparting sufficient resistance to
rearward movement of the cable to prevent withdrawal of the cable from
the gripping area; and

wherein the second cable clamp comprises:

a second base having a hollow center opening;

at least one second cable guide having a first end secured to the second base and a
second free end that extends at least partially into the hollow center
opening; and

at least two second clamp members, each having a first end secured to the second
base and a second free end that extends at least partially into the hollow
center opening;

wherein an area of the hollow center opening where the at least one second cable
guide and at least two second clamp members converge being a cable
gripping area where the free ends of the at least two second clamp
members are shaped to flex imparting little resistance to the forward
advancement of a cable within the gripping area, while imparting
sufficient resistance to rearward movement of the cable to prevent

withdrawal of the cable from the gripping area.

19. An electrical cable clamp assembly comprising:
a plurality of cable clamps coupled together by at least one bridge member, each cable
clamp comprising:

a base having a hollow center opening;

a cover movably coupled to the base such that the cover is movable between an
open position permitting access to the hollow center opening and a closed position
preventing access to the hollow center opening;

at least one cable guide member having a first end secured to the base and a

second free end that extends at least partially into the hollow center opening; and
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at least two clamp members, each having a first end secured to the base and a
second free end that extends at least partially into the hollow center opening;

wherein an area of the hollow center opening where the at least one cable guide
member and at least two clamp members converge being a cable gripping area where the
free ends of the at least two clamp members are shaped to flex imparting little resistance
to the forward advancement of a cable within the gripping area, while imparting
sufficient resistance to rearward movement of the cable to prevent easy withdrawal of the

cable from the gripping area.

20. The electrical cable clamp assembly according to claim 19, wherein the cover is movable

coupled to the base by a hinge.
21. The electrical cable clamp assembly according to claim 19, wherein the cable clamp

further comprises a snap-in tab such that the snap-in tab and base can releasably secure at least a

portion of the electrical cable clamp assembly to an electrical box.
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