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WEATHERPROOF ELECTRICAL
ENCLOSURE WITH REINFORCEMENT

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present disclosure is based on and claims benefit from co-pending U.S. Provisional
Application Serial No. 62/528,659 filed July 5, 2017 entitled “Weatherproof Electrical Enclosure
with Reinforcement” and from co-pending U.S. Provisional Application Serial No. 62/646,089
filed March 21, 2018 entitled “Weatherproof Electrical Enclosure with Reinforcement” the

contents of both applications are incorporated herein in their entirety by reference.

BACKGROUND
Field

[0002] The present disclosure relates generally to electrical boxes. More particularly the
present disclosure relates to electrical boxes made of non-conductive materials and a

reinforcement member to support ceiling fans and other heavy fixtures.

Description of the Related Art

[0003] Connection of ceiling-mounted electrical fixtures, such as ceiling fans, chandeliers and
the like, is typically accomplished by installing an electrical box to a structural member within
the ceiling, connecting electrical conduits to the box, mechanically attaching the fixture to the
electrical box, and electrically connecting the fixture to wires running through the conduit. The
box provides a means for connection with the conduit, the ceiling and the fixture, and supports
the weight of the fixture and securely holds the fixture in place during use. In the case of ceiling

fans, the electrical box may need to support the fan against torque generated as the fan is rotated.

[0004] Electrical fixtures may be designed to be mounted in outdoor and/or indoor

environments. In outdoor environments, such fixtures may include a weatherproof housing that
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limits moisture, dust, pests, and other outdoor hazards from the mechanism and circuitry of the
device. To reliably provide connection to such devices, the electrical box itself may need to be

weatherproof.

[0005] Ceiling fans are relatively heavy, compared with other electrical fixtures, such as
lighting fixtures. In addition, ceiling fans generate torque. To support the additional weight of
the ceiling fan and to securely support the ceiling fan, the electrical box needs to have sufficient
mechanical strength. Plastic electrical boxes constructed from molded polymers may lack
sufficient strength to support heavy electrical fixtures. Strength may be provided by constructing
the electrical box from metal, such as steel or heavy gauge aluminum. To create a weatherproof
metal electrical box, joints between metal panels, for example, joints between edges of folded
sections of the box, must be sealed. Likewise, connections to conduits may need to include
sealing structures, such as O-rings, to make them weatherproof. Forming an electrical box from

metal and sealing it may be complex and more expensive than using plastic electrical boxes.

SUMMARY

[0006] The present disclosure provides descriptions of embodiments for ceiling mounted
electrical box assemblies used to support relatively heavy electrical fixtures, such as ceiling fans.
The present disclosure provides descriptions of ceiling fan kits that incorporate an electrical box
assembly of the present disclosure and a ceiling fan. The electrical box assemblies of the present
disclosure are made of a non-conductive electrical box and a reinforcement member that
provides mechanical strength to support the weight of the electrical fixture and to resist torque or

other forces generated when the electrical fixture is operated.

[0007] In one embodiment, the electrical box assembly includes an electrical box and a
reinforcement member. The electrical box has a bottom wall with a mounting zone and an open
front face. The reinforcement member has a panel and one or more standoffs extending from the
panel. The panel is shaped to conform to at least a portion of the bottom wall of the box so that
the panel can be positioned within the electrical box adjacent the bottom wall. The one or more

standoffs extend toward the front face of the box and include at least one connecting hole
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configured to receive a fastener of the fixture.

[0008] In another embodiment, the electrical box assembly includes an electrical box, a
reinforcement member and a shroud. The electrical box has a bottom wall with a mounting zone
and an open front face. The reinforcement member has a panel and one or more standoffs
extending from the panel. The panel is shaped to conform to at least a portion of the bottom wall
of the box so that the panel can be positioned within the electrical box adjacent the bottom wall.
The one or more standoffs extend toward the front face of the box and include at least one
connecting hole configured to receive a fastener of the fixture. The shroud is configured to be
connected with the front face of the box. More specifically, the electrical box may include a first
mating surface on the open front face and the shroud may include a corresponding second mating
surface such that when joined the first and second mating surfaces create a weatherproof

engagement.

[0009] In one embodiment, a ceiling fan kit includes an electrical box assembly and a ceiling
fan assembly. The electrical box assembly includes an electrical box and a reinforcement
member. The electrical box has a bottom wall with a mounting zone and an open front face.

The reinforcement member has a panel and one or more standoffs extending from the panel. The
panel is shaped to conform to at least a portion of the bottom wall of the box so that the panel
can be positioned within the electrical box adjacent the bottom wall. The one or more standoffs
extend toward the front face of the box and include at least one connecting hole configured to
receive a fastener of the fixture. The ceiling fan assembly includes a ceiling fan and a ceiling fan

mounting bracket.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] 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:
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[0011] Fig. 1is an exploded perspective view of a ceiling fan engaged with an electrical box

assembly according to an exemplary embodiment of the disclosure;

[0012] Fig. 2ais an upper perspective view with parts separated of the electrical box assembly

of Fig. 1, illustrating an electrical box, a reinforcement member and an optional shroud;

[0013] Figs. 2b is a lower perspective view of the electrical box assembly of Fig. 1, illustrating

the electrical box, reinforcement member and optional shroud;

[0014] Fig. 2c is a detailed perspective view of another exemplary embodiment of a portion of

the electrical box of Figs. 2a and 2b;
[0015] Fig. 3ais detailed perspective view of a portion of the electrical box of Figs. 2a and 2b;
[0016] Fig. 3b is a detailed perspective view of a portion of the shroud of Figs. 2a and 2b;

[0017] Fig. 4 is a partial cross-sectional view of an engagement between the electrical box and

shroud of Figs. 2a and 2b;

[0018] Fig. Sais a lower perspective view of another exemplary embodiment of an electrical

box assembly according to the present disclosure;

[0019] Fig. 5b is a detailed perspective view of a portion of the electrical box assembly of Fig.
Sa;
[0020] Fig. Scis a detailed perspective view of another exemplary embodiment of the portion

of the electrical box assembly of Fig. 5b;

[0021] Fig. 6 is another exemplary embodiment of an electrical box assembly according to the

present disclosure;

[0022] Fig. 7 is a perspective view of the electrical box and reinforcement member of the

electrical box assembly of Fig. 1 secured to a ceiling joist;

[0023] Fig. 8 is a perspective view with parts separated of another exemplary embodiment of

electrical box assembly according to the present disclosure, illustrating the electrical box
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assembly attached to a ceiling joist, an electrical conduit attached to the electrical box assembly

and a ceiling fan positioned to be attached to the electrical box assembly;

[0024] Fig. 9 is a perspective view of the electrical box assembly of Fig. 8, illustrating an
interior of another exemplary embodiment of an electrical box having a reinforcement member

positioned within the electrical box;

[0025] Fig. 10 is a lower perspective view with parts separated of the electrical box assembly
of Fig. 9, illustrating the reinforcement member that fits within the electrical box and an optional

shroud;
[0026] Fig. 11 is a perspective view of the electrical box of Fig. 10;

[0027] Fig. 12 is a perspective view of another exemplary embodiment of an electrical box

according to the present disclosure;
[0028] Fig. 13 is a perspective view of the reinforcement member of Fig. 10;

[0029] Fig. 14 is an upper perspective view of the electrical box assembly of Fig. 9, illustrating

the optional shroud attached to the electrical box;

[0030] Fig. 15 is a top plan view of the electrical box assembly of Fig. 8 connected to a
building structure and illustrating a mounting zone of the electrical box and lag screws in the

mounting zone securing the electrical box assembly to the building structure; and

[0031] Fig. 16 is a top plan view of the electrical box assembly connected to a building
structure similar to Fig. 15 and illustrating the mounting zone rotated about forty-five degrees
and lag screws in the mounting zone securing the electrical box assembly to the building

structure.

DETAILED DESCRIPTION

[0032] The present disclosure provides descriptions of embodiments for a weatherproof

electrical box assembly having an electrical box and a reinforcement member for supporting and
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facilitating electrical connections to ceiling mounted electrical fixtures. The electrical box
assemblies according to the present disclosure may be referred to herein as the “box assembly”
in the singular and the “box assemblies” in the plural. The electrical box may be referred to as
the “box” in the singular and the “boxes” in the plural. The electrical fixtures contemplated by
the present disclosure include ceiling fans, chandeliers and other electrical fixtures that are heavy
and/or require additional structural strength to support the electrical fixture when installed. The
electrical fixtures may be referred to herein as the “fixture” in the singular and as the “fixtures”
in the plural. This specification and the accompanying 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.

[0033] Referring to Figs. 1, 2a and 2b, a fixture 102 is connected by a bracket 104 with an
electrical box assembly 100 according to an embodiment of the present disclosure. The box
assembly 100 includes an electrical box 110, e.g., a molded polymer box, a reinforcement
member 112, and an optional shroud 114. Lag screws 116 are used to connect the box assembly
100 with a building structure, as will be described below. Screws 118 connect the shroud 114
with the electrical box 110. The box assembly 100 is secured to a building structure, e.g., a
ceiling joist 10 seen in Figs. 7 and 8, to fix the box 110 in position relative to the building

structure, to support the fixture 102 and to facilitate electrical connections to the fixture.

[0034] The box 110 includes conduit openings 120 used to create a weatherproof connection
between the box 110 and an electrical conduit 12, seen in Fig. 8. The conduit openings 120 may
be provided at various locations on the box 110 to facilitate convenient connection with conduits
in a number of directions including through the upper surface of the box 110. As shown in Fig.
2b, the face 121 of the box 110 is open, allowing an installer access to the inside of the box 110

during installation.

[0035] Conduit openings 120 may be provided with removable plugs 119 that form
weatherproof closures for the openings. An installer selects which conduit openings 120 are
most conveniently located with regard to the conduits being connected with the box and removes
the plugs only from those openings. The remaining plugs 119 maintain a weatherproof

connection with the box 110. According to the embodiment shown in Figs. 2a and 2b, openings
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120 are provided with threads along their inner circumference. The threads connect either plugs
119 or conduits with the box 110. A screwdriver slot 117 is provided on the surface of the plug
119 so that the installer can unscrew the plug from the box 110. According to another
embodiment, openings 120 have a smooth inner circumference and plugs 119 form a
weatherproof frictional engagement with the openings 120. According to this exemplary
embodiment, conduits may likewise form a frictional engagement with openings 120 and/or

conduits may be bonded with openings 120 with an adhesive.

[0036] According to another exemplary embodiment shown in Fig. 2c, instead of plugs 119,
the openings 120 are each provided with a knock-out panel 115. The person installing the box
110 can remove the knock-out panels 115 at locations convenient to connect the box 110 with a

conduit. Other knock-out panels are left intact to provide a weatherproof enclosure.

[0037] According to one embodiment, the box 110 is formed from a moldable non-conductive
or electrically insulating material. A non-limiting example of a moldable non-conductive or
electrically insulating material is plastic. Non-limiting examples of suitable plastic materials
include moldable polymer resin, such as polyvinyl chloride (PVC), nylon, polyethylene
terephthalate (PET), polybutylene terephthalate (PBT), and the like.

[0038] As shown in Figs. 2a and 2b, an exemplary embodiment of a reinforcement member
according to the present disclosure is shown. The reinforcement member 112 includes a panel
122 and standoffs 124 extending from the panel. The panel 122 may be made of a metal or metal
alloy, such as steel, aluminum, copper, brass, bronze, and the like. According to one
embodiment, the panel 122 is formed from 0.045” cold-rolled steel. The panel 122 may include
ribs 126 to provide stiffness to the panel 122, and mounting holes used when mounting the box
110 to a building structure. The mounting holes 128 are provided at the ends of the panel 122.
According to one embodiment, panel 122 is stamped from a sheet of material and the ribs 126

and mounting holes 128 are formed as part of the stamping process.

[0039] Continuing to refer to Figs. 2a and 2b, the standoffs 124 may be made of a metal or
metal alloy, such as steel, aluminum, copper, brass, bronze, and the like and may be made from

the same material as the panel 122 or from a different material. According to one embodiment,
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the standoffs 124 are connected with the panel 122 by welding, riveting, or press fitting. The
standoffs 124 are hollow and are threaded along their inner surface. The standoffs 124 are
provided to facilitate the transfer of the load of a fixture mounted to the box 110 to the
reinforcement member 112. The standoffs 124 also provide rigidity to the standoff holes through
which the standoffs are inserted. More specifically, the box 110 includes standoff holes 130
extending from the upper surface of the box 110, seen in Fig. 2a, through bosses 131 to the face
121 of the box, seen in Fig. 2b. The standoff holes 130 are positioned on the box 110 to align
with standoffs 124 extending from the panel 122. In an exemplary embodiment, the diameter of
the standoff holes 130 forms an interference fit with the outer surface of the standoffs 124 so that
when the standoffs 124 are inserted into the standoff holes 130, the reinforcement member 112 is
removably fixed to the box 110. With this interference fit, the standoffs 124 also provide the
additional structural rigidity to the bosses 131 as noted above. The box 110 also includes
mounting holes 132 that align with mounting holes 128 of the reinforcement member 112 when

the standoffs 124 are inserted into the standoff holes 130.

[0040] Continuing to refer to Fig. 2a, the box 110 includes a debossed area 134 on its upper
surface that is shaped to conform with the panel 122 of the reinforcement member 112. When
the reinforcement member 112 is connected with the box 110, the panel 122 fits within the
debossed area 134 so that the upper surface of the panel 122 is flush with the upper surface of the
box 110. The debossed area 134 may include grooves 136 shaped to accommodate ribs 126
formed in the panel 122. This configuration allows the box assembly 100 to be mounted with its
upper surface flush to a building structure, such as the underside of a ceiling joist. When the
reinforcement member 112 is fitted onto the box 110, the mounting holes 128 on the panel 122
and the mounting holes 132 on the box 110 are aligned. Lag screws 116 can then pass though
the aligned mounting holes and engage with the building structure that will support the fixture,

such as fan 102, seen in Fig. 1.

[0041] As shown in Fig. 2b, the box 110 may also include shroud mounting holes 140 formed
in bosses 141. According to one embodiment, the ends of the bosses 141 are flush with the face
121 of the box 110. In the exemplary embodiment shown, the shroud 114 forms an annular ring

with an opening 142. The opening is shaped to correspond with the open face 121 of the box
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110. Arranged around the opening 142 are bracket mount holes 144 and shroud mount holes
146. As shown in Fig. 2a, a plurality of ridges 148 extend partially around opening 142. The
ridges 148 are separated by gaps 150 and 152 corresponding to holes 144 and 146, respectively.
According to one embodiment, the gaps 150 and 152 are of different lengths along the
circumference of opening 142. The present disclosure also contemplates that the gaps may have

the same length.

[0042] Referring to Fig. 4, a cross-section showing the joint between the shroud 114 and the
box 110 when the shroud and box are mounted together is shown. The ridge 148 of the shroud
114 engages with a shoulder 160 along the inner circumference of the face 121 of the box 110.
Engagement of the rib 148 and shoulder 160 provides a weatherproof interlocking engagement
between the shroud 114 and box 110. As shown in Figs. 2a and 2b, the gaps 152 are positioned
adjacent bosses 141 when the shroud 114 is joined with the box 110. As shown in Figs. 3a and
3b, each gap 152 is sized to correspond to the width of a boss 141 in the circumferential direction
around the face 121 of the box 110. Likewise, the gaps 150 are positioned adjacent bosses 131.
Each gap 150 may be sized to correspond with the bosses 131. According to one embodiment,
the gaps 150 are narrower than the widths in the circumferential direction of the bosses 131.
Thus, in order to engage the shroud 114 with the box 110, the gaps 150 should be aligned with
bosses 131 and the gaps 152 should be aligned with bosses 141. This arrangement creates a
clocking engagement, wherein the shroud 114 can be attached to the box 110 when the angular
arrangement between them is such that shroud mounting holes 146 align with shroud mounting
holes 140 and standoff holes 144 align with the standoff holes 130. Referring to Fig. 3a, a
detailed view of a portion of the box 110 is shown. More specifically, a boss 131 with standoff
hole 130, and a boss 141 with a shroud mounting hole 140 are shown. Referring to Fig. 3b, a
detailed view of a portion of the shroud 114 is shown. More specifically, a shroud mounting
hole 146 with ridges 148 separated by a gap 152 are shown. As shown in Figs 2a and 2b, screws
118 can fit through the shroud mounting holes 146 of the shroud 114 and engage with shroud
mounting holes 140 of the box 110. The screws 118 may be self-threading screws that cut into
the surface of shroud mounting holes 140. According to one embodiment, the screws 118 are
#6-32 or #8-32 self-tapping screws. Alternatively, a threaded surface is provided on the inside of
shroud mounting holes 140 and threaded screws 118 engage with that threaded surface. When
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installed on the box 110, the shroud 114 forms a flat surface extending outward from the box
110. Engagement of fan housing 103, seen in Fig. 1, with the surface of shroud 114 forms a
decorative cover around the box 110 and a weatherproof connection between the fixture, here fan

102, and the box assembly 100.

[0043] As shown in Fig. 1, bracket 104 can be used to connect a fixture, here a ceiling fan, to
the box assembly 100. The bracket 104, which is typically provided with the ceiling fan,
includes mounting holes 170. The mounting holes 170 are separated by the same distance as the
standoff holes 130 of the box 110. Screws 172, used to secure the bracket 104 to the standoffs
124, fit through the mounting holes 170 and engage with the standoffs 124 that are disposed
within the standoff holes 130. Threading on the inner surface of the standoffs 124 corresponds
to the threading of the screws 172. According to one embodiment, the screws 172 are #10-24

machine screws.

[0044] Installation of a fan 102 using the electrical box assembly 100 according to one
embodiment of the disclosure is as follows. An installer inserts the standoffs 124 of the
reinforcement member 112 into the standoff holes 130, as shown in Figs. 2a and 2b. The
installer selects which openings 120, seen in Fig. 2c, of the box 110 are suitably positioned in
relation to electrical conduits to which the box assembly 100 will be connected. The installer
removes the appropriate plugs 119, if installed, or knockouts 115 to allow connection of the
conduits to the box 110. The installer positions the box 110 with the reinforcement member 112
against the structure to which the fixture, here the ceiling fan 102, will be mechanically
connected. As noted above, the structure the box 110 may be mounted to any suitable building
structure, such as for example, the underside of a ceiling joist as seen in Fig. 7. The installer
inserts the lag screws 116 through mounting holes 132 of box 110 and the mounting holes 128 of
the reinforcement member 112 and drives the lag screws into the building structure securing the
box 110 and the reinforcement member 112 to the building structure. The installer connects one
or more conduits to the selected openings 120 in the box 110. Connection may be by way of
threaded engagement of the conduit connectors with threaded surfaces of the openings 120, by
friction fitting conduits into the openings 120, and/or by application of an adhesive to bond ends

of conduits within the openings 120. The installer positions shroud 114 against the face 121 of

10
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box 110 and rotationally aligns the shroud 114 so that gaps 152 are aligned with bosses 141 and
holes 146 of the shroud align with holes 140 of box 110. The installer affixes shroud 114 to box
110 using screws 118. The installer then connects the ceiling fan bracket 104 to the box
assembly 100 by inserting screws 172 through mounting holes 170 in the bracket 104 and
threading the screws into the standoffs 124 positioned within the standoff holes 130 of the box
110. The fixture, here the fan 102, can then be mounted to the bracket 104 according to methods

known in the art.

[0045] According to another exemplary embodiment of the present disclosure, the shroud 114
may be omitted. Such a configuration may be used where the box assembly 100 is positioned so
that the face 121 of the box 110 is flush with or recessed within a ceiling of a building. In this
configuration, the bracket 104 is mounted to the standoffs 124 within standoff holes 130 by the
screws 172 with the bracket 104 in direct contact with the face 121 of the box 110. A

weatherproof connection is made between the fan housing 103 and the ceiling of the building.

[0046] Referring to Figs. 5a and 5b, another exemplary embodiment of the box assembly 200
according to the present disclosure is shown. In this exemplary embodiment, the box 210 is
provided with standoff holes 230 extending through bosses 231. According to this exemplary
embodiment, to create a weatherproof connection with an installed fixture, a housing of the
fixture would engage with the ceiling or other surface of the building. However, the shroud
described above may be used with this box assembly. According to one embodiment, an insert,
such as a metal insert, may be molded into the bosses 231 of the box 210 to form the standoff
holes 230 to provide additional mechanical strength to the bosses. Lag screws 218 can then be
passed through the standoff holes 230 so that the lag screws extend from the front of the box 210
through the back surface of box 210, as shown in Fig. 5a. When the box assembly is secured to a
building structure, the lag screws 218 engage with the building structure, for example, a ceiling
joist, to secure the box assembly to the building. In this embodiment, the lag screws 218 may
also pass through and engage with the mounting holes 170 on the fan bracket 104 or other
connecting feature on the fixture to be installed, to connect the fixture to the building structure.

Fig. 5S¢ shows another exemplary embodiment of the box assembly 200 according to the present

11
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disclosure, where metal inserts 220 are provided within the standoff holes 230. The inserts 220

provide additional rigidity to the bosses 231 so that the lag screws 218 can support the fixture.

[0047] Fig. 6 shows another exemplary embodiment of the box assembly according to the
present disclosure. In this embodiment, the box assembly 300, which is similar to the box
assembly of Figs. 5a-c, with lag screws 318 extending through box 310 and out the upper surface
of the box to engage with a building structure. In this embodiment, a shroud 314 is fitted to the

face of box 310 to provide a weatherproof engagement with the housing of a fan.

[0048] Referring to Figs. 8-15, another exemplary embodiment of a box assembly according to
the present disclosure is shown. Similar to the above described embodiments, a fixture 102 is
connected by a bracket 104 with the electrical box assembly 400 according to this exemplary
embodiment. The box assembly 400 includes a box 410, e.g., a molded polymer box, a
reinforcement member 430 configured to be positioned within the box 410, and an optional
shroud 460, as seen in Fig. 10. Lag screws 116, seen in Fig. 10, can pass through holes in the
box 410 and reinforcement member 430 and are provided to connect the box assembly 400 to a
building structure 10, as will be described below. Screws 118, seen in Fig. 10, connect the
shroud 460 to the electrical box 410. Generally, the box assembly 400 is secured to a building
structure 10, e.g., a ceiling joist seen in Fig. 8, to fix the position of the electrical box 410
relative to the building structure, to support the fixture 102 and to facilitate electrical connections

to the fixture.

[0049] Asshown in Figs. 9 and 11, the box 410 includes a bottom wall 412 and a face 414 that
is open allowing an installer access to the inside of the box 410 during installation. The box 410
also includes one or more conduit openings 416 used to create a weatherproof connection
between the box 110 and an electrical conduit 12, seen in Fig. 8. The conduit openings 416 may
be provided at various locations on the box 410 to facilitate convenient connection with conduits
in a number of directions. The conduit openings 416 are similar to the embodiments of conduit
openings 120 described above and for ease of description are not repeated. The bottom wall 412
of the box 410 includes mounting holes 418 used when securing the box assembly 400 to a
building structure. The mounting holes 418 are preferably positioned on opposite sides of a

conduit opening 416 in the bottom wall of the box 410 within a box mounting zone, which is

12
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generally referenced in Figs. 15 and 16. Generally, the box mounting zone is for reference and
has a width that at least covers the width of a typical building structure joist, such as a ceiling
joist. For general reference, the width of a typical 2” x 10” ceiling joist is from about 1¥2”” and
about 2”. The length of the box mounting zone can extend from one side of the box an opposite
side of the box 410, or any length that is less than extending from one side of the box an opposite
side of the box. By positioning the mounting holes 418 in the box mounting zone, the box 410
can be rotated a predetermined number of degrees while still being positioned so that the lag
screws 116 can grip the building structure 10. The predetermined number of degrees depends
upon the width of the building structure 10 the box 410 will be secured to. As a non-limiting
example, if the building structure 10 is a 2” x 10” ceiling joist, the predetermined number of
degrees would be about 45 degrees. More specifically, if the box were set in a first position, as
shown in Fig. 15, the lag screws 116 would be in a position to grip the 2” x 10” ceiling joist, and
if the box 410 were rotated 45 degrees to a second position, as shown in Fig. 16, the lag screws

116 would still be in a position to grip the 2” x 10” ceiling joist.

[0050] Continuing to refer to Figs. 9 and 11, the conduit opening 416 in the bottom wall 411
has a raised wall 416a extending into the interior of the box 410 and a pair of ribs 420 are
positioned around the perimeter of the raised wall 416a of the conduit opening 416 as shown.
The ribs 420 are used to provide a key for mounting the reinforcement member 430 as described
below. In another exemplary embodiment, shown in Fig. 12, the bottom wall 412 of the box 410
may have a boss 417 instead of the conduit opening 416. The boss 417 has a raised wall 417a
extending into the interior of the box 410 and a pair of ribs 420 are positioned around the
perimeter of the raised wall 417a of the boss 417 as shown. As noted above, the ribs 420 are
used to provide a key for mounting the reinforcement member 430 as described below. The box
410 may also include shroud mounting holes 422 formed in bosses 424. According to one

embodiment, the ends of the bosses 424 are flush with the face 414 of the box 110.

[0051] According to an exemplary embodiment, the box 410 is formed from a moldable non-
conductive or electrically insulating material. A non-limiting example of a moldable non-

conductive or electrically insulating material is plastic. Non-limiting examples of suitable plastic
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materials include moldable polymer resin, such as polyvinyl chloride (PVC), nylon, polyethylene

terephthalate (PET), polybutylene terephthalate (PBT), and the like.

[0052] Referring now to Figs. 10 and 13, another exemplary embodiment of a reinforcement
member according to the present disclosure is shown. The reinforcement member 430 includes
panel 432 and one or more standoffs 434 extending from the panel. In the exemplary
embodiment shown, the panel 432 is circular in shape to conform to the circular shape of the box
410. However, the present disclosure contemplates panels 432 having different shapes including
square and rectangular shapes to conform to square and rectangular boxes, respectively. The
panel 432 may be made of a metal or metal alloy, such as steel, aluminum, copper, brass, bronze,
and the like. According to one embodiment, the panel 432 is formed from 0.045” cold-rolled
steel. The panel 432 includes an opening 436 having a diameter sufficient to receive the conduit
opening 416 in the bottom wall 412 of the box 410. Around the perimeter of the opening 436 are
one or more projections 438 that are preferably spaced apart as shown in Fig. 13. The
projections 438 are provided to engage the raised wall 416a of the conduit opening 416 to
temporarily hold the reinforcement member 430 in position when mounting the box assembly
400 to a building structure. Around the perimeter of the opening 436 are one or more key slots
440 that are configured to receive the ribs 420 on the raised wall 416a of the conduit opening 416
in the bottom wall 412 of the box 410. By aligning the ribs 420 with the slots 440 the
reinforcement member 430 can be properly aligned within the box 410 as described below. It is
noted that the boss 417, seen in Fig. 12, in the bottom wall 412 of the box 410 may be substituted

for the conduit opening 416 in the bottom wall of the box with similar results as described above.

[0053] The panel 432 may include a raised surface or rib 442 surrounding the opening 436 and
extending along the standoffs 434, as shown in Fig. 13. The raised surface or rib 442 provides
stiffness to the reinforcement member 430. The raised surface or rib 442 may include a flat top
surface 442a that includes mounting holes 444 that are used when mounting the box 410 to a
building structure. The mounting holes 444 are positioned on the rib 442 so that they align with
the mounting holes 418 in the bottom wall 412 of the box 410 when the reinforcement member
430 is positioned within the box 410 and the slots 440 of the panel 432 are aligned with the ribs
420 on the conduit opening 416. Around the mounting holes 444 in the rib 442, the rib expands
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to form a gasket cradle 445. The gasket cradles 445 are configured to receive a sealing gasket or
washer as described below. The rib 442 may include a grounding hole 446 with a grounding

screw 448, seen in Fig. 10, used to ground the reinforcement member 430. The grounding screw
448 may be self-threading screw that cuts into the surface of the grounding hole 448. According

to one embodiment, the grounding screw 448 is a #8-32 self-tapping screw color coded green.

[0054] According to one embodiment, the panel 432 may be stamped from a sheet of material
and the mounting holes 444 can be formed as part of the stamping process. The rib 442 can also

be formed as part of the stamping process.

[0055] Continuing to refer to Figs. 10 and 13, the standoffs 434 may be made of a metal or
metal alloy, such as steel, aluminum, copper, brass, bronze, and the like and may be made from
the same material as the panel 432 or from a different material. In one exemplary embodiment,
the standoffs 434 are integrally formed with the panel 432 to form a monolithic structure. In
another exemplary embodiment the standoffs 434 can be connected to the panel 432 by
mechanical fasteners, such as welding, riveting, or screwing the standoffs 434 to the panel 432,
or using adhesive fasteners. The standoffs 434 include an arm 434a extending from the panel
432 and a connecting leg 434b extending substantially perpendicular to the arm 434a. The
standoffs 434 are provided to facilitate the transfer of the load of a fixture to be mounted to the
box 410 through the reinforcement member 430 and ultimately to the building structure the box
assembly 400 is secured to. The connecting legs 434b of the standoffs 434 include connecting
holes 450 and 452 that are used to mount the fixture to the reinforcement member 430 and thus
to the box 410. The connecting holes 450 are threaded and configured to receive one size screw
used to mount the fixture to the reinforcement member 430, such as a #8-32 machine screw, and
connecting holes 452 are configured to receive another size screw used to mount the fixture to
the reinforcement member 430, such as a #10-24 machine screw. It is noted that the connecting

holes can be configured to receive any type of screws.

[0056] Referring again to Fig. 10, the shroud 460 forms an annular ring with an opening 462.
The opening 462 is shaped to correspond with the open face 414 of the box 410. Arranged

around the opening 462 are shroud mount holes 464 that are positioned and configured to align
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with the shroud mounting holes 422 formed in bosses 424 in box 410. As noted above, the

screws 118 are used to connect the shroud 460 to the shroud mounting holes 422.

[0057] As shown in Fig. 8, bracket 104 can be used to connect a fixture 102, here a ceiling fan,
to the box assembly 400. The bracket 104, which is typically provided with the ceiling fan,
includes mounting holes 170. The mounting holes 170 are separated by the same distance as the
connecting holes 450 or 452 of the reinforcement member 430 of the box assembly 400. Screws
172, used to secure the bracket 104 to the connecting holes 450 or 452, fit through the mounting
holes 170 and engage with the connecting holes 450 or 452 that are disposed in the connecting
leg 434b of the reinforcement member 434. The connector hole 450 or 452 threading
corresponds to the threading of the screws 172. According to one embodiment, the screws 172

can be, for example, #10-24 machine screws.

[0058] Referring to Figs. 8 and 10, an exemplary method for installing the electrical box
assembly 400 and a fixture 102, which in this example is a ceiling fan, according to the present
disclosure is as follows. An installer positions a gasket 470 into each gasket cradle 445 in the
reinforcement member 430 so that the gaskets 470 are aligned with the mounting holes 44 in the
reinforcement member. The installer inserts the reinforcement member 430 and gaskets 470 into
the box 410 so that the ribs 420 on the conduit opening 416 on the bottom wall 412 of the box
410 are received in slots 440 of the panel 432. At this point, the protrusions 438 of the opening
436 in the panel 432 engage the raised wall 416a of the conduit opening 416 to temporarily hold
the reinforcement member 430 in position relative to the box 410 allowing the installer time to
secure the box assembly 400 to the building structure 10. The installer selects which conduit
openings 416 of the box 410 are suitably positioned in relation to electrical conduits to which the
box assembly 400 will be connected. The installer removes the appropriate plugs or knockouts
to allow connection of the conduit or conduits 12 to the box 410, as seen in Fig. 8. The installer
positions the box 410 with the reinforcement member 430 against the building structure 10 to
which the fixture 102 will be mechanically connected. As noted above, the building structure to
which the box 410 may be mounted to may be any suitable building structure 10, such as for
example, a ceiling joist. The installer inserts the lag screws 116 through mounting holes 444 of

the reinforcement member 430 and the mounting holes 418 of the box 410, seen in Figs. 9, 11
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and 14, and drives the lag screws into the building structure 10 securing the box 410 and the
reinforcement member 430 to the building structure. At this point, the gaskets 470, which are
used in weatherproof applications, seal the mounting hole 418 in the box 410 and the lag screw

116.

[0059] The installer then connects one or more conduits to the selected conduit openings 416
in the box 410. Connection of the conduit 12 to the conduit openings 416 may be by way of
threaded engagement of conventional conduit connectors (not shown) with threaded surfaces of
the conduit openings 416, by friction fitting conduits into the conduit openings 416, and/or by
application of an adhesive to bond ends of conduits within the conduit openings 416. If the
optional shroud is to be used, the installer positions the shroud 460 against the face 414 of the
box 410 and aligns the shroud mounting holes 464 of the shroud 460 with the shroud mounting
holes 422 in bosses 424 in the box 410. The installer affixes the shroud 460 to box 410 using
screws 118. The installer then connects the ceiling fan bracket 104 to the reinforcement member
430 by inserting screws 172 through connecting holes 450 or 452 in connecting leg 434b of the
reinforcement member 430. The fixture 102, here the ceiling fan, can then be mounted to the
bracket 104 and the electrical connections made to the ceiling fan according to methods known

in the art.

[0060] While illustrative embodiments of the present disclosure have been described and
illustrated above, it should be understood that these embodiments are exemplary 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 box assembly for supporting an electrical fixture and facilitating electrical
connections to the electrical fixture, the electrical box assembly comprising:

an electrical box having a bottom wall and an open front face; and

a reinforcement member having a panel and one or more standoffs extending from the
panel, the panel being shaped to conform to at least a portion of the bottom wall of the box so
that the panel can be positioned within the electrical box adjacent the bottom wall, and the one or
more standoffs extend toward the front face of the box and include at least one connecting hole

configured to receive a fastener of the fixture.

2. The electrical box assembly according to claim 1, wherein the bottom wall of the

electrical box includes a mounting zone having a plurality of box mounting holes.

3. The electrical box assembly according to claim 2, wherein the panel has a plurality of
panel mounting holes that are positioned to align with the box mounting holes such that one box
mounting hole aligns with one panel mounting hole when the panel is positioned within the

electrical box adjacent the bottom wall.

4. The electrical box assembly according to claim 1, wherein the box is formed from a

moldable non-conductive material.

5. The electrical box assembly according to claim 4, wherein the moldable non-conductive

material comprises a plastic material.

6. The electrical box assembly according to claim 5, wherein the plastic material comprises

a moldable polymer resin.
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7. The electrical box assembly according to claim 1, wherein the reinforcement member is

formed from a metal or metal alloy.

8. The electrical box assembly according to claim 1, further comprising a shroud, the shroud

being configured to be connected with the front face of the box.

9. The electrical box assembly according to claim 8, wherein the electrical box comprises a
first mating surface on the open front face and the shroud comprises a corresponding second
mating surface, and wherein when joined the first and second mating surfaces create a

weatherproof engagement.

10. The electrical box assembly according to claim 1, wherein the one or more standoffs
comprise an arm extending from the panel and a connecting leg substantially perpendicular to the

arm and having the at least one connecting hole.

11. The electrical box assembly according to claim 1, wherein the box comprises one or more

conduit openings.

12. An electrical box assembly comprising:

an electrical box having a bottom wall and an open front face;

a reinforcement member having a panel and one or more standoffs extending from the
panel, the panel being shaped to conform to at least a portion of the bottom wall of the box so
that the panel can be positioned within the electrical box adjacent the bottom wall, and the one or
more standoffs extend toward the front face of the box and include at least one connecting hole
configured to receive a fastener of the fixture; and

a shroud configured to be connected with the front face of the box.

13. The electrical box assembly according to claim 12, wherein the bottom wall of the

electrical box includes a mounting zone having a plurality of box mounting holes.
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14. The electrical box assembly according to claim 13, wherein the panel has a plurality of
panel mounting holes that are positioned to align with the box mounting holes such that one box
mounting hole aligns with one panel mounting hole when the panel is positioned within the

electrical box adjacent the bottom wall.

15. The electrical box assembly according to claim 12, wherein the box is formed from a

moldable non-conductive material.

16. The electrical box assembly according to claim 15, wherein the moldable non-conductive

material comprises a plastic material.

17. The electrical box assembly according to claim 16, wherein the plastic material

comprises a moldable polymer resin.

18. The electrical box assembly according to claim 12, wherein the reinforcement member is

formed from a metal or metal alloy.

19. The electrical box assembly according to claim 12, wherein the electrical box comprises a
first mating surface on the open front face and the shroud comprises a corresponding second
mating surface, and wherein when joined the first and second mating surfaces create a

weatherproof engagement.

20. The electrical box assembly according to claim 12, wherein the one or more standoffs
comprise an arm extending from the panel and a connecting leg substantially perpendicular to the
arm and having the at least one connecting hole.

21. The electrical box assembly according to claim 12, wherein the box comprises one or

more conduit openings.

22. A ceiling fan kit comprising:

an electrical box assembly comprising:
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an electrical box having a bottom wall and an open front face;

a reinforcement member having a panel and one or more standoffs extending from
the panel, the panel being shaped to conform to at least a portion of the
bottom wall of the box so that the panel can be positioned within the
electrical box adjacent the bottom wall, and the one or more standoffs
extend toward the front face of the box and include at least one connecting
hole configured to receive a fastener of the fixture; and

a ceiling fan assembly having a ceiling fan and a ceiling fan mounting bracket.

23. The ceiling fan kit according to claim 22, further comprising a shroud configured to be

connected with the front face of the box.

24. An electrical box assembly comprising:

an electrical box, the box having a substantially closed rear surface and an open front
face, wherein the box includes one or more through holes extending from the rear surface to the
front face; and

a reinforcement member having a panel shaped to conform to the rear surface of the box
and one or more standoffs, wherein each of the one or more standoffs is adapted to extend

through one of the one or more through holes.

25. The electrical box assembly according to claim 24, wherein the box is formed from a

moldable resin.

26. The electrical box assembly according to claim 24, wherein the reinforcement member is

formed from a metal or metal alloy.
27. The electrical box assembly according to claim 24, further comprising a shroud

connectable to the front face of the box and including one or more holes aligned with the one or

more through holes.
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28. The electrical box assembly according to claim 24, wherein the box comprises a first
mating surface on the open front face and the shroud comprises a corresponding second mating
surface, and wherein when joined the first and second mating surfaces create a weatherproof

engagement.

29. The electrical box assembly according to claim 28, wherein the first mating surface
comprises an extension, wherein the second mating surface comprises a gap, and wherein the gap

engages with the extension to align the shroud with the box.

30. The electrical box assembly according to claim 24, wherein each of the one or more

standoffs comprise a hollow member having a threaded inner surface.

31. The electrical box assembly according to claim 24, wherein the box includes one or more

conduit access portions, each having a removable cover.

32. The electrical box assembly according to claim 31, wherein the cover comprises a plug.

33. The electrical box assembly according to claim 31, wherein the cover comprises a

knockout panel.

34. An electrical box assembly comprising:

an electrical box, the box having a substantially closed rear surface and an open front
face, wherein the box includes one or more through holes extending from the rear surface to the
front face, and wherein the box includes one or more box mounting holes adjacent the rear
surface;

a reinforcement member, wherein the reinforcement member includes a panel shaped to
conform to a rear surface of the box and one or more standoffs, wherein each of the one or more
standoffs i1s adapted to extend through one of the one or more through holes, and wherein the
panel includes one or more panel mounting holes adapted to align with the box mounting holes

when the one or more standoffs extend through the through holes; and
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a shroud adapted to engage with the front face of the box, the shroud comprising one or
more shroud mounting holes that align with the through holes when the shroud and the box are

engaged.

35. An electrical box assembly comprising:

an electrical box, the box having a substantially closed rear surface and an open front
face, wherein the box comprises one or more through holes extending from the rear surface to
the front face; and

one or more inserts, wherein each of the one or more inserts extending through one of the

one or more through holes.

36. A ceiling fan kit comprising:
an electrical box assembly comprising:

an electrical box, the box having a substantially closed rear surface and an open
front face, wherein the box includes one or more through holes extending
from the rear surface to the front face; and

a reinforcement member, wherein the reinforcement member includes a panel
shaped to conform to the rear surface of the box and one or more standoffs,
and wherein each of the one or more standoffs is adapted to extend through
one of the one or more through holes; and

a ceiling fan assembly having a ceiling fan and a ceiling fan mounting bracket.
37. The ceiling fan kit according to claim 36, further comprising a shroud adapted to engage

with the front face of the box, the shroud including one or more shroud mounting holes that align

with the one or more through holes when the shroud and the box are engaged.
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