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FOLDED ELECTRICAL JUNCTION BOXES AND ASSOCIATED METHODS OF USE
AND MANUFACTURE

ABSTRACT

[00140] Folded electrical junction boxes and associated methods of use and
manufacture. In one embodiment, a method for manufacturing an electrical junction box can
be provided. The method can include receiving a single sheet or roll of metal. The method
can further include initiating a plurality of operations to form at least two electrical junction
boxes from the single sheet or roll of metal. The operations can include forming at least one
extruded threaded hole in a wall of one of the boxes; cutting the sheet or roll of metal to form
a plurality of walls for the boxes; scoring a centerline in at least one surface of one of the
boxes; and cutting at least one knockout in at least one wall of one of the boxes. Further, the
method can include folding the plurality of walls to form at least one folded electrical

junction box.
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FOLDED ELECTRICAL JUNCTION BOXES AND ASSOCIATED METHODS OF USE
AND MANUFACTURE

TECHNICAL FIELD

[0001] Thas invention generally relates to electrical accessories, and more particularly, to

folded electrical junction boxes and associated methods of use and manufacture.

BACKGROUND

(0002} Electrical junction boxes, also known as outlet boxes, are utilized to provide
termination and connection points for electrical wiring as well as data, communication, and
control wiring. Generally, electrical wiring in residential and commercial construction will
be installed in the walls or ceilings of the construction, and one or more electrical junction
boxes can be provided at various points along the wiring to permit the installation of
associated electrical switches, electrical outlets, and other devices such as lights, fans, etc. In
some instances, such as for wall mounted switches or electrical outlets, an installer may need
a certain length of exposed electrical wiring to connect a switch or outlet to the electrical
wiring. In such instances, the exposed electrical wiring should be contained within the

junction box to protect residents and/or commercial workers from electrical hazards

associated with exposed electrical wiring.

{0003] Conventional metal electrical junction boxes can be made using welded
construction techniques. In these instances, multiple pieces of steel can be welded together
into a box shape. The shape of the welded metal electrical junction box offers superior
structural strength and integrity over other metal electrical junction box designs. However,
metal electrical junction boxes made from welded construction techniques can have relatively

sharp corners and edges, which may pose a safety concern if not suitably handled.

[0004] Conventional metal electrical junction boxes can be made by drawing and/or die
stamping techniques. In these instances, a single piece of cold steel can be heated and drawn

or otherwise die stamped into a box shape. Metal electrical junction boxes made from
drawing and/or die stamping techniques can have relatively rounded corners and edges, and

thus can offer a safety advantage over welded metal electrical junction boxes. However,

drawing and die stamping techniques may have increased time and costs compared to other

conventional manufacturing processes used for making metal electrical junction boxes.
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SUMMARY OF THE INVENTION

[0005]  Certain embodiments of the invention may include folded electrical junction

boxes and associated methods of use and manufacture,

[0006] In one embodiment, a method for manufacturing an electrical junction box or
accessory can be provided. The method can include receiving a single sheet or roll of metal.
The method can further include initiating a plurality of operations to form at least two
electrical junction boxes or accessories from the single sheet or roll of metal. The operations
can include forming at least one extruded threaded hole in a wall of one of the boxes or
accessories; cutting the sheet or roll of metal to form a plurality of walls for the boxes or
accessories; scoring a centerline in at least one surface of one of the boxes or accessories; and

cutting at least one knockout in at least one wall of one of the boxes or accessories. Further,

the method can include folding the plurality of walls to form at least one folded electrical

junction box or accessory.

[0007) In one aspect of an embodiment, the extruded threaded hole can include an
extruded threaded ground bump or device mounting hole.

[0008]} In one aspect of an embodiment, cutting at least one knockout can include cutting

two or three concentrically or eccentrically aligned knockouts in a single wall.

[0009] In one aspect of an embodiment, the operations can further include forming at
least one protrusion in one wall of at least one box or accessory and a corresponding
indentation in an adjacent wall of the at least one box or accessory, wherein the at least one
protrusion and corresponding indentation can be aligned in substantial contact with each

other when the one wall overlaps the adjacent wall.

[0010] In another embodiment, an electrical junction box can be formed from the method

descnbed in the above embodiment.

[0011]} In another embodiment, a method for manufacturing an electrical junction box can
be provided. The method can include receiving a single sheet or roll of metal. The method
can also include initiating a plurality of operations to form at least two electrical junction
boxes or accessories from the single sheet or roll of metal. The operations can include
forming at least one extruded threaded hole in a wall of one of the boxes or accessories,

wherein the extruded threaded hole comprises an extruded threaded ground bump or device
| 2
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mounting hole; cutting the sheet metal to form a plurality of walls for the boxes or
accessories; scoring a centerline in at least one surface of one of the boxes or accessones; and
cutting at least one knockout in at least one wall of one of the boxes or accessories, wherein
the at least one knockout comprises two or three concentrically or eccentrically aligned
knockouts 1n a single wall; and forming at least one protrusion in one wall of at least one box
or accessory and a corresponding indentation in an adjacent wall of the at least one box or
accessory, wherein the at least one protrusion and corresponding indentation can be aligned
in substantial contact with each other when the one wall overlaps the adjacent wall. The
method can further include folding the plurality of walls to form at least one folded electrical

junction box or accessory.

[0012] In yet another embodiment, a system for manufacturing an electrical junction box
or accessory can be provided. The system can include a station operable to receive a single
sheet or roil of metal. The system can also include a plurality of stations operable to initiate a
plurality of operations to form at least two electrical junction boxes or accessories from the
single sheet or roll of metal. The operations can include forming at least one extruded
threaded hole 1n a wall of one of the boxes or accessories; cutting the sheet or roll of metal to
form a plurality of walls for the boxes or accessories; scoring a centerline in at least one
surface of one of the boxes or accessories; and cutting at least one knockout in at least one
wall of one of the boxes or accessories. The system can further include a station operable to

fold the plurality of walls to form at least one folded electrical junction box or accessory.

[0013] In one aspect of an embodiment, the extruded threaded hole can include an
extruded threaded ground bump or device mounting hole.

[0014]  In one aspect of an embodiment, cutting at least one knockout can include cutting

two or three concentrically or eccentrically aligned knockouts in a single wall.

{00135] In one aspect of an embodiment, the operations can further include forming at
least one protrusion in one wall of at least one box or accessory and a corresponding
indentation in an adjacent wall of the at least one box or accessory, wherein the at least one

protrusion and corresponding indentation can be aligned in substantial contact with each

other when the one wall overlaps the adjacent wall.
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[0016] Additional electrical junction boxes, electrical accessories, knockouts, apparatus,
systems, methods, and features can be realized through various embodiments of the
invention. Other embodiments, features, and aspects of the invention are described in detail
herein and are considered a part of the claimed invention. Other embodiments and aspects

can be understood with reference to the description and to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

{0017] The foregoing, and other embodiments and aspects will be better understood from

the following detailed description of the certain embodiments of the invention with reference

to the drawings, in which:

[0018] FIGs. 1-7 are views of an example folded electrical junction box in accordance

with an embodiment of the invention.

[0019]  FIG. 8 is a flowchart of an example method for manufacturing a folded electrical

junction box in accordance with an embodiment of the invention.

(0020]  FIG. 9 is a flowchart of an example method for using a folded electrical junction

box in accordance with an embodiment of the invention.

{0021] F1Gs. 10-13 illustrate views of another example folded electrical junction box in

accordance with an embodiment of the invention.

[0022] F1Gs. 14-17 illustrate views of another example folded electrical junction box in

accordance with an embodiment of the invention.

[0023]  FIGs. 18-34 are views of example folded electrical junction boxes in accordance

with various embodiments of the invention.

[0024] FIGs. 35-50 and 54-71 are views of example folded electrical junction boxes 1n

accordance with various embodiments of the invention.

[0025] FI1Gs. 51-53 are views of example folded electrical accessories in accordance with

various embodiments of the invention.

[0026] FIGs. 72A-72B are views of an example process in accordance with an

embodiment of the invention.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0027] Example embodiments of the invention now will be described more fully
hereinafter with reference to the accompanying drawings, in which embodiments of the
invention are shown. This invention may, however, be embodied in many different forms
and should not be construed as limited to the embodiments set forth herein; rather, these
embodiments are prbvided so that this disclosure will be thorough and complete, and will
fully convey the scope of the invention to those skilled in the art. Like numbers refer to like
elements throughout. ‘

[0028]  The terms “electrical box,” “electrical accessory,” “electrical junction box,”
“junction box,” and their pluralized forms are used interchangeably throughout this
specification, and are intended to refer to a receptacle or device enclosure used for mounting
or affixing electrical wires to or within a recepfacle or device enclosure, which can in turn be

mounted to a wall, wall stud, ceiling, or ceiling stud.

[0029] In accordance with example embodiments of the invention, folded electrical
junction boxes and associated methods of use and manufacture are provided. Folded
electrical junction boxes can be made in a variety of shapes and sizes. For example, a folded
electrical junction box can be shaped as a single gang, rectangular-shaped electrical junction
box. In other examples, a folded electrical junction box can be shaped as square, round,
hexagonal, or octagonal-shaped boxes. The teﬁn “folded” used in this specification generally
refers to the construction of the electrical junction box during manufacture. For example, the
initial, unfolded shape of the box can be formed from a relatively flat sheet or roll of metal,
wherein the unfolded shape of the box can be cut, stamped, or otherwise extracted from the

flat sheet or roll of metal. The unfolded shape of the box includes the side walls and end
walls as a single contiguous shape. The unfolded shape of the box can then be mampulated

to fold the side walls and end walls towards each other into a finished folded shape of the
box. In one embodiment, some or all of the adjacent side walls and end walls can be locked
or otherwise secured to each other. As the unfolded shape of the box is folded, each of the
edges or corners of the folded box can result in a relatively rounded shape or folded edge. In
some embodiments, the process of forming the initial, unfolded shape of the box through to
the manipulation of the unfolded shape into a finished folded shape and the locking or
securing of adjacent side walls and end walls to each other can often be performed as a single
S
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manufacturing process with multiple operations, or as a single operation in a process, which

can reduce manufacturing time and costs.

[0030] Folded electrical junction boxes and associated methods of use and manufacture
provided by certain embodiments of the invention can provide various technical effects
and/or solutions. In one instance, a folded electrical junction box can provide a relatively
strong and durable electrical jmction box for containing electrical wiring and/or a switch or
outlet, or for mounting a fan, light, or other device. In another instance, a folded electrical
junction box can provide a relatively safe to handie elécnical junction box without relatively
sharp edges where, for example, the side walls and end walls meet. In yet another instance, a
folded electrical junction box can be manufactured in a single manufacturing operation and/or

process.

[0031] FIGs. 1-7 illustrate various views of an example folded electrical junction box in
accordance with an embodiment of the invention. FIG. 1 illustrates an example single gang,
rectangular-shaped folded electrical junction box 100 in a folded orientation, ready for
installation or use by a user or consumer. The view shown in FIG. 2 is the box 100 of FIG. 1
in an unfolded orientation. FIGs. 3-7 each illustrate the box 100 of FIGs. 1 and 2 in an upper
unfolded view, an upper folded view, a side folded view, an end folded view, and a side edge
unfolded view, respectively. In other embodiments, a folded electrical junction box can have
other shapes or sizes, such as a square, round, hexagonal, or octagonal shape; a relatively
larger or smaller rectangular-shaped single gang size; or a rectangular-shaped double or triple

gang size.

[0032] As seen in FIG. 2, the box 100 can include a pair of side walls 102, 104, an upper
wall 106, a lower wall 108, and a bottom or rear wall 110. The side walls 102, 104 include a
pair of foldable tabs 112, 114, wherein each tab 112, 114 is positioned adjacent to the
extended corners of the side walls 102, 104, Corresponding tab recesses 116 can be formed
in the extended corners of the upper wall 106 and lower wall 108, wherein the tab recesses
116 are shaped to receive the corresponding tabs 112, 114 when the side walls 102, 104 are
folded adjacent to the folded upper wall 106 and lower wall 108, and the tabs 112, 114 are

folded into the recesses 116.

{0033] In the embodiment shown in FIG. 2, the foldable tabs 112, 114 on each side wall

102, 104 can be relatively narrow along the lateral sides of the side walls 102, 104, and can
6
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widen to collectively form a dovetail-like shape at the extended edge of each side wall 102,
104. Likewise, the tab recesses 116 can be relatively narrow along the lateral sides of the
upper wall 106 and lower wall 108, and can widen to incorporate a substantial portion of the
extended comers of the upper wall 106 and lower wall 108. In this manner, the foldable tabs
112, 114 can be received within the tab recesses 116 when the side walls 102, 104, upper wall
106, and lower wall 108 are folded towards each other, and the foldable tabs 112, 114 are
folded into the tab recesses 116. In other embodiments, the orientations of foldable tabs and

tab recesses can be reversed from that shown in FIGs. 1-7.

[0034] In one embodiment, the relative positions overlapping foldable tabs 112, 114 and
tab recesses 116 can be secured or otherwise maintained using at least one locking device
and/or locking means. Example locking devices and/or locking means can include, but are
not limited to, a weld, a toggle lock, a combination indentation and protrusion, an adhesive,

or a mechanical-type connection such as a fold-over tab.

[0035] Returning to the box 100, a mounting hole tab 118 extending from a central
portion of the extended edges 120, 122 of the upper wall 106 and lower wall 108 can include
a respective mounting hole 124 for receiving a switch, outlet mounting screw, or device such
as a fan, light, etc. One or more punch outs or knockouts 118 for directing electrical cables
into or from the box 100 can be formed in one or more of the side walls 102, 104 and/or the
upper wall 106, lower wall 108, and bottom or rear wall 110. In other embodiments, one or
more bracket holes, cable openings, clamps, mounting holes, nail guides, and mounting

bfackets can be formed any of the walls of the folded electrical junction box.

[0036] As seen 1n FIG. 1, an opening 126 in the front portion of the folded electrical

junction box 100 is sized to receive an electrical component, such as a switch or outlet, or
accessory, such as a cover plate or mud ring, which can be mounted within or adjacent the
folded electrical junction box 100 via one or more screws secured within the mounting holes

124 formed in the folded mounting hole tabs of the upper wall 106 and lower wall 108.

[0037] In the embodiment shown in FIGs. 1-7, some or all of the folded electrical

junction box 100 can be formed from a relatively durable material such as stainless or
galvanized steel or another metal. In one example, the material can be about 0.6250 inch
thick or 16 gauge stainless or galvanized steel. Other dimensions and/or types of materials

can be used in accordance with other embodiments of the invention depending on the
7 .



CA 02752301 2011-09-14

suitability of the dimensions and/or materials for manufacturing a folded electrical junction
box in a single operation and/or using a folded electrical junction box in a commercial or

residential building construction environment.

[0038] One embodiment of the invention can be an electrical junction box comprising: a
metal frame comprising: a plurality of walls comprising at least a first wall and a second
wall; wherein a portion of the first wall overlaps a portion of the second wall to form a folded

edge or corner.

[0039] One aspect of the embodiment can further comprise a locking device to maintain

the respective positions of the overlapping portions of the first wall and the second wall.

[0040] One aspect of the embodiment can further comprise one or more locking devices
to maintain the respective positions of the overlapping portions of the first wall and the
second wall, the one or more locking devices comprising at least one of the following: a
weld, a toggle lock, a combination indentation and protrusion, an adhesive, a screw

connection, or a mechanical-type connection such as a fold-over tab.

[0041] One aspect of the embodiment can further comprise locking means to maintain the

respective positions of the overlapping portion of the ﬁl;st wall and the second wall.

[0042] In one aspect of the embodiment, an electrical junction box can be constructed

from a single contiguous sheet or roll of material rather than separate material pieces joined

together.

[0043] In one aspect of the embodiment, the folded edge or corner is rounded.

[0044] In one aspect of the embodiment, some or all of the edges or corners are either

folded and rounded, or folded, rounded, and overlapped.

[0045] In one aspect of the embodiment, the plurality of walls further comprise a third
wall and a fourth wall; wherein a portion of the second wall overlaps the third wall to form a
second tolded edge or corner; wherein a portion of the third wall overlaps the fourth wall to
form a third folded edge or corner; and wherein a portion of the fourth wall overlaps the first

wall to form a fourth folded edge or corner.

[0046] In one aspect of the embodiment, the plurality of walls further comprises a third
wall, a fourth wall, a fifth wall, a sixth wall, a seventh wall, and an eighth wall; wherein a

8
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portion of the second wall overlaps the third wall to form a second folded edge or comer;
wherein a portion of the third wall overlaps the fourth wall to form a third folded edge or
corner; wherein a portion of the fourth wall overlaps the fifth wall to form a fourth folded

edge or comer; wherein a portion of the fifth wall overlaps the sixth wall to form a fifth

folded edge or comer; wherein a portion of the sixth wall overlaps the seventh wall to form a
sixth folded edge or comer; wherein a portion of the seventh wall overlaps the eighth wall to
form a seventh folded edge or corner; and wherein a portion of the eighth wall overlaps the

first wall to form an eighth folded edge or comer.

[0047] In one aspect of the embodiment, one or more of the walls, such as a bottom or
rear wall, can include one or more ground screw holes, which can include one or more
extruded threads operable to receive a ground screw or device mounting screw. In one

embodiment, extruded threads and corresponding extruded threaded holes can accommodate
the ground screw or device mounting screw. In this manner, additional junction box material
or metal can engage the ground screw threads, thus making the ground screw and/or threads

less likely to be stripped.

(0048] The foldable electrical junction box shown as 100 in FIGs. 1-7 is shown by way of
example only, and other configurations, shapes, and designs can exist in accordance with

other embodiments of the invention.

[0049] FIGs. 8, 9, and 72A-72B illustrate various example methods of manufacturing

and/or using the folded electrical junction boxes and/or accessories, such as 100 illustrated
above. Each of the flowcharts 200 and 300 shown in FIGs. 8 and 9, respectively, are shown

by way of example only, and can have fewer or greater numbers of elements than shown.
FIGs. 72A-72B are described further below.

[0050] In FIG. 8, a example method for manufacturing a folded electrical junction box 1s
shown. The method 200 begins at block 202. In block 202, a flat, unfolded metal shape
comprising a plurality of walls comprising at least a first wall, a second wall, and a bottom or

rear wall 1s provided.

[0051] Block 202 is followed by block 204, in which the first wall and the second wall
are folded into positions substantially perpendicular to the rear wall.
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[0052] Block 204 is followed by block 206, in which a portion of the first wall is folded

to overlap a portion of the second wall, wherein a folded edge or corner is formed.

[0053] The method 200 ends after block 206.

[0054] An example folded electrical junction box created by an embodiment of the
method 200 shown in FIG. 6 is illustrated in FIGs. 1-7.

[0055] In one aspect of an embodiment, the method can include providing at least one
locking device to maintain the respective positions of the overlapping portions of the first
wall and the second wall.

[0056]  In one aspect of an embodiment, the folded edge is maintained by at least one of
the following: a weld, a toggle lock, a combination indentation and protrusion, an adhesive, a

sCrew connection, or a mechanical-type connection.

[0057] In one aspect of an embodiment, the method can include applying locking means
to maintain the respective positions of the overlapping portions of the first wall and the

second wall.

[0058] In one aspect of the embodiment, an electrical junction box can be constructed

from a single contiguous sheet or roll of material rather than separate material pieces joined

together.

[0059] In one aspect of an embodiment, the folded edge or corner is rounded.

[0060] In one aspect of the embodiment, some or all of the edges or corners are either

folded and rounded, or folded, rounded, and overlapped.

[0061] In one aspect of an embodiment, the above elements are performed in a single

manufacturing operation.

[0062] In one aspect of an embodiment, the plurality of walls further comprises a third
wall and a fourth wall, and method can further include folding a portion of the second wall to
overlap a portion of the third wall to form a second folded edge or corner; folding a portion of
the third wall to overlap a portion of the fourth wall to form a third folded edge or comer; and

folding a portion of the fourth wall to overlap a portion of the first wall to form a fourth

folded edge or corner.

10
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[0063] In one aspect of an embodiment, the plurality of walls further comprises a third
wall, a fourth wall, a fifth wall, a sixth wall, a seventh wall, and an eighth wall, the method
can further include folding a portion of the second wall to overlap a portion of the third wall
to form a second folded edge or corner; folding a portion of the third wall to overlap a portion
of the fourth wall to form a third folded edge or corner; folding a portion of the fourth wall to
overlap a portion of the fifth wall to form a fourth folded edge or comer; folding a portion of

the fifth wall to overlap a portion of the sixth wall to form a fifth folded edge or corner;
folding a portion of the sixth wall to overlap a portion of the seventh wall to form a sixth
folded edge or come'r; folding a portion of the seventh wall to overlap a portion of the eighth
wall to form a seventh folded edge or comer; and folding a portion of the eighth wall to
overlap a portion of the first wall to form an eighth folded edge or corner.

[0064] In one aspect of the embodiment, one or more extruded ground screw holes can
include one or more extruded threads operable to receive a ground screw or device mounting
screw. In this manner, additional junction box material or metal can engage the ground screw

threads, thus making the ground screw and/or threads less likely to be stripped.

{0065] In FIG. 9, an example method for using a folded electrical junction box is shown.
T'he method 300 begins at block 302. In block 302, a metal frame comprising a plurality of

walls comprising at least a first wall and a second wall is provided, wherein a portion of the

first wall overlaps a portion of the second wall to form a folded edge or corner.

[0066] Block 302 is followed by block 304, in which the frame is mounted to cither a
wall or ceiling stud.

[0067] The method 300 ends after block 304.

[0068) An example folded electrical junction box for use with the method 300 shown in
FIG. 9 15 illustrated in FIGs. 1-7.

[0069] In one aspect of an embodiment, the frame can further include a locking device to

maintain the respective positions of the overlapping portions of the first wall and the second
wall.

[0070]  In one aspect of an embodiment, the folded edge is maintained by at least one of
the following: a weld, a toggle lock, a combination indentation and protrusion, an adhesive, a

sCrew connection, or a mechanical-type connection such as a fold-over tab.
11
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(0071] In one aspect of an embodiment, the frame can further include locking means to
maintain the respective positions of the overlapping portion of the first wall and the second

wall.

[0072] In one aspect of an embodiment, the folded edge or comer is rounded.

[0073] In one aspect of the embodiment, one or more of the walls, such as a bottom or
rear wall, can include one or more ground screw holes, which can include one or more
extruded threads operable to receive a ground screw or device mounting screw. In one
embodiment, extruded threads and corresponding extruded threaded holes can accommodate

the ground screw or device mounting screw. In this manner, additional junction box material
or metal can engage the ground screw threads, thus making the ground screw and/or threads

less likely to be stripped.

[0074] FI1Gs. 10-13 illustrate various views of an example folded electrical junction box
In accordance with another embodiment of the invention. FIG. 10 illustrates an example
single gang, rectangular-shaped folded electrical junction box 400 in a folded orientation,
ready for installation or use by a user or consumer. In this embodiment, the depth of the box
1s slightly less than the box 100 shown in FIGs. 1-7, and the orientation of the tabs and
recesses 1s also different. FIGs. 11, 12, and 13 each illustrate the box 400 of FIG. 10 in a side
folded view, an upper folded view, and an end folded view, respectively. In this
embodiment, a series of mounting bracket holes 402 can be formed adjacent to the upper
edges of the side walls and end walls of the box 400. The mounting bracket holes 402 are
generally sized and spaced apart to receive a suitable mounting bracket or other mounting
device for mounting the box 400 to a wall or ceiling stud. In other embodiments, other sizes,

shapes, quantities, and positions of mounting bracket holes can be formed in the box.

[0075] FIGs. 14-17 illustrate various views of an example folded electrical junction box

in accordance with another embodiment of the invention. FIG. 14 illustrates an example

square-shaped folded electrical junction box 500 in a folded orientation, ready for installation
Or use by a user or consumer. In this embodiment, the depth of the box is greater than the

box 400 shown in FIGs. 10-13, and the orientation of the tabs and recesses is similar to the
box 100 shown in FIGs. 1-7. FIGs. 15, 16, and 17 each illustrate the box 500 of FIG. 14 in a

side folded view, an upper folded view, and an end folded view, respectively.

12
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[0076] In the embodiment shown in FIGs. 14-17, an example locking device or locking
means, such as a combination indentation and protrusion 502, 504, is shown. In this
example, a circular-shaped indentation 502 is formed in each tab recess 506, and a
corresponding circular-shaped protrusion 504 is formed in each tab 508. When the tabs 508
are aligned with and folded over the corresponding tab recesses 506, the protrusions 504 are
aligned with the respective indentations 502, wherein substantial contact between the surfaces
of the protrusions 504 and indentations 502 can facilitate maintaining the relative positions of

the tabs 508 and tab recesses 506, and the respective side walls and end walls.

[0077] Using the aligned protrusions 504 and indentations 502 in a folded electrical
junction box, such as 500, can facilitate increased wall strength between the adjacent side
walls and end walls of the box. Since the protrusions 504 and indentations 502 are m

substantial contact with each other, this contact facilitates the increased wall strength and
enhances the integrity of the box and overall shape during storage, transport, and use.

[0078] Furthermore, in this embodiment, a series of square-shaped mounting bracket
holes 510 can be formed adjacent to the upper edges of the side walls and end walls of the -
box 500. The mounting bracket holes 510 are generally sized and spaced apart to receive a
suitable mounting bracket or other mounting device for mounting the box 500 to a wall or
ceiling stud. In other embodiments, other sizes, shapes, quantities, and positions of mounting

bracket holes can be formed in the box.

[0079] FIGs. 18-34 illustrate views of other example folded electrical junction boxes in
accordance with various embodiments of the invention. The example boxes shown are

similar to the box shown in FIG. 1, but may include different configurations, shapes,

mounting holes, devices, knockouts, and other features or aspects.

(0080] FIG. 18 illustrates various views of an example rectangular-shaped single gang
electrical junction box 1800 in accordance with an embodiment of the invention. The
electrical junction box can include one or more mounting holes and/or devices and
knockouts. In this embodiment, the mounting holes are pairs of key-shaped holes 1802
generally spaced apart at approximately the same or similar distance, such as a predefined
universal distance, to facilitate using the common modular bracket with cormresponding
mounting holes in an electrical junction box. In one example, mounting devices of a

mounting bracket can be inserted into corresponding mounting holes, such as those provided
13
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in an end wall or side wall of the electrical junction box 1800. In this manner, when the
mounting devices are correspondingly mounted to the mounting holes in the junction box
1800, the mating of the mounting devices in the holes can maintain the relative positions of

the junction box 1800 and the mounting bracket in substantial contact with each other.

[0081] Also shown in FIG. 18 are a series of knockouts 1804, 1806 in the side walls and

end walls of the electrical junction box. These knockouts are similar to those described in

more detail with respect to FIGs. 24-26 below.

[0082]  FIG. 19 illustrates various views of another example rectangular-shaped single
gang electrical junction box in accordance with an embodiment of the invention. The

electrical junction box 1900 can include one or more mounting holes 1902 and/or devices and
knockouts 1904, 1906. The mounting holes 1902 and knockouts 1904, 1906 are similar to

those described above with respect to FIG. 18.

[0083] FIG. 20 illustrates various views of another example rectangular-shaped single
gang electrical junction box in accordance with an embodiment of the invention. The
electrical junction box 2000 can include one or more mounting holes 2002 and/or devices and
knockouts 2004, 2006. The mounting holes 2002 and knockouts 2004, 2006 are similar to
those described above with respect to FIG. 18, except the mounting holes 2002 in this

embodiment can be square or rectangular-shaped..

[0084] FIG. 21 illustrates vanous views of another example rectangular-shaped single
gang electrical junction box in accordance with an embodiment of the invention. The

electrical junction box 2100 can include one or more mounting holes 2102 and/or devices and
knockouts 2104, 2106. The mounting holes 2102 and knockouts 2104, 2106 are similar to
those described above with respect to FIG. 18, except the mounting holes 2102 in this

embodiment can be square or rectangular-shaped.

[0085]  FIG. 22 illustrates various views of another example rectangular-shaped single

gang electrical junction box in accordance with an embodiment of the invention. The

electrical junction box 2200 can include one or more mounting holes 2202 and/or devices and
knockouts 2204, 2206. The mounting holes 2202 and knockouts 2204, 2206 are similar to

those described above with respect to FIG. 18, except the mounting holes 2202 in this

embodiment can be square or rectangular-shaped. Furthermore, one or more extruded thread
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mountings or holes 2208 can be formed or otherwise made in extended tabs 2210 from the

end walls to accommodate cover plate, mud ring, or device mounting fasteners or bolts.

[0086] FIG. 23 1llustrates various views of an example square-shaped double gang
electrical junction box in accordance with an embodiment of the invention. The electrical
junction box 2300 can include one or more mounting holes 2302 and/or devices and
knockouts 2304, 2306. The mounting holes 2302 and knockouts 2304, 2306 are similar to
those described above with respect to FIG. 18, except the mounting holes 2302 in this
embodiment can be square or rectangular-shaped. Furthermore, one or more extruded thread
mountings or holes 2308 can be formed or otherwise made in corner tabs 2310 to

accommodate cover plate, mud ring, or device mounting fasteners or bolts.

[0087] FIG. 24 illustrates various views of another example square-shaped double gang

electrical junction box in accordance with an embodiment of the invention. The electrical
junction box 2400 can include one or more mounting- holes 2402 and/or devices and
knockouts 2404, 2406. The mounting holes 2402 and knockouts 2404, 2406 are similar to
those described above with respect to FIG. 18, except the mounting holes 2302 in this

embodiment can be square or rectangular-shaped.

[0088]  FIG. 25 illustrates various views of another example square-shaped double gang
electrical junction box in accordance with an embodiment of the invention. The electrical
junction box 2500 can include one or more mouhting holes 2502 and/or devices and
knockouts 2504, 2506. The mounting holes 2502 and knockouts 2504, 2506 are similar to
those described above with respect to FIG. 18, except the mounting holes 2502 in this

embodiment can be square or rectangular-shaped.

[0089] FIG. 26 illustrates various views of another example square-shaped double gang
electrical junction box in accordance with an embodiment of the invention. The electrical
junction box 2600 can include one or more mounting holes 2602 and/or devices and
knockouts 2604, 2606. The mounting holes 2602 and knockouts 2604, 2606 are similar to
those described above with respect to FIG. 18.

[0090] FIG. 27 illustrates various views of another example square-shaped double gang
electrical junction box in accordance with an embodiment of the invention. The electrical

junction box 2700 can include one or more mounting holes 2702 and/or devices and
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knockouts 2704, 2706. The mounting holes 2702 and knockouts 2704, 2706 are similar to
those described above with respect to FIG. 18.

[0091] FIG. 28 illustrates various views of another example square-shaped double gang

electrical junction box in accordance with an embodiment of the invention. The electrical
junction box 2800 can include one or more mounting holes 2802 and/or devices and
knockouts 2804, 2806. The mounting holes 2802 and knockouts 2804, 2806 are similar to

those described above with respect to FIG. 18.

[0092] FIG. 29 illustrates various views of another example square-shaped double gang

clectrical junction box 1n accordance with an embodiment of the invention. The electrical

junction box 2900 can include one or more mounting holes 2902 and/or devices and
knockouts 2904, 2906. The mounting holes 2902 and knockouts 2904, 2906 are similar to
those described above with respect to FIG. 18, except the mounting holes 2902 in this

embodiment can be square or rectangular-shaped.

[0093] FIG. 30 illustrates various views of another example square-shaped double gang
electrical junction box in accordance with an embodiment of the invention. The electrical
junction box 3000 can include one or more mounting holes 3002 and/or devices and
knockouts 3004, 3006. The mounting holes 3002 and knockouts 3004, 3006 are similar to
those described above with respect to FIG. 18.

[0094] FIG. 31 illustrates various views of another example square-shaped double gang
electrical junction box in accordance with an embodiment of the invention. The eclectrical

junction box 3100 can include one or more mounting holes 3102 and/or devices and

knockouts 3104, 3106. The mounting holes 3102 and knockouts 3104, 3106 are similar to
those described above with respect to FIG. 18.

[0095] FIG. 32 1illustrates various views of an example octagonally-shaped electrical
junction box in accordance with an embodiment of the invention. The electrical junction box
3200 can include one or more devices and knockouts. The devices and knockouts can be

similar to those described above with respect to FIG. 18.

[0096] F1G. 33 1]lustrates various views of another example octagonally-shaped electrical
junction box in accordance with an embodiment of the invention. The electrical junction box

3300 can include one or more mounting holes 3302 and/or devices and knockouts 3304,
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3306. The mounting holes 3302 and knockouts 3304, 3306 are similar to those described
above with respect to FIG. 18, except the mounting holes 3302 in this embodiment can be

square or rectangular-shaped.

[0097] FIG. 34 illustrates various views of another example octagonally-shaped electrical

junction box in accordance with an embodiment of the invention. The electrical junction box
3400 can include one or more mounting holes 3402 and/or devices and knockouts 3404,
3406. The mountiﬂg holes 3402 and knockouts 3404, 3406 are similar to those described
above with respect to FIG. 18, except the mounting holes 3402 in this embodiment can be

square or rectangular-shaped.

[0098] The electrical junction boxes, mounting holes, devices, and knockouts shown in
FiGs. 18-34 are shown by way of example only, and other configurations, shapes, and

designs can exist in accordance with other embodiments of the invention.

[C099] FIG. 35 illustrates an example double gang, square-shaped folded electrical
junction box in a folded orientation, ready for installation or use by a user or consumer. The
view shown in FIG. 36 is the box of FIG. 35 in an unfolded orientation. In other
embodiments, a folded electrical junction box can have other shapes or sizes, such as a

rectangle, round, hexagonal, or octagonal shape; a relatively larger or smaller square-shaped

double gang size; or a rectangular-shaped single or triple gang size.

[00100] As seen in FIGs. 35 and 36, the box 3500 can include a pair of side walls 3502,
3504, an upper wall 3506, a lower wall 3508, and a bottom or rear wall. The side walls 3502,
3504 can include a pair of foldable tabs 3510, wherein each tab is positioned adjacent to the
extended comers of the side walls. Corresponding tab recesses 3512 can be formed in the
extended corners of the upper wall 3506 and lower wall 3508, wherein the tab recesses 3512
are shaped to receive the corresponding tabs 3510 when the side walls 3502, 3504 are folded
adjacent to the folded upper wall 3506 and lower wall 3508, and the tabs 3510 are folded into
the recesses 3512. In the embodiment shown in FIG. 35, the foldable tabs 3510 can be folded

over the adjacent upper wall 3506 and lower wall 3508.

[00101] In the embodiment shown in FIG. 36, the foldable tabs 3510 on each side walil
3502, 3504 can be relatively narrow extensions of the side walls, and in the example shown,

can widen to form a square shape at the extended edge of each side wall. Likewise, the tab
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recesses 3512 can be relatively narrow recesses along the lateral sides of the upper wall 3506
and lower wall 3508, and configured to receive a foldable tab 3510. In this manner, the
foldable tabs 3510 can be received within the tab recesses 3512 when the side walls 3502,
3504, upper wall 3506, and lower wall 3508 are folded towards each other, and the foldable
tabs 3510 are folded over the adjacent upper wall 3506 and lower wall 3508. In other

embodiments, the orientations of foldable tabs and tab recesses can be reversed from that
shown in FIGs. 35 and 36.

[00102] In one embodiment, the relative positions overlapping foldable tabs and tab
recesses can be secured or otherwise maintained using at least one locking device and/or

locking means. As shown in FIGs. 35 and 36, the square shape at the extended edge of each

side wall 3502, 3504 can be a locking device. A corresponding notch or cutout in the
extended edge of the upper wall 3506 and lower wall 3508 can be configured to receive a
portion of the locking device. After the foldable tabs 3510 are folded over the adjacent upper
wall and lower wall, the locking tabs can be folded over the corresponding notch or cutout
and extended edge of the adjacent upper wall and lower wall. Other suitable example locking
devices and/or locking means can include, but are not limited to, a weld, a toggle lock, a

combination indentation and protrusion, an adhesive, or a mechanical-type connection.

[00103] Returning to the box 3500, a mounting hole tab 3514 extending from a portion of
the extended edges of the walls 3506, 3508 can include a respective fastener mounting hole
for receiving a switch or outlet mounting screw. One or more punch outs or knockouts 3516
for directing electrical cables into or from the box can be formed in one or more of the side
walls and/or the upper wall, lower wall, and bottom or rear wall. A raised mounting for a

ground screw can also be positioned in, for example, the bottom or rear wall of the box. In

other embodiments, one or more bracket holes, cable openings, clamps, mounting holes,
raised mountings for a ground screw, nail guides, and mounting brackets can be formed any

of the walls of the folded electrical junction box.

[00104] As shown in FIGs. 35 and 36, additional mounting holes in the side walls, upper

wall, lower wall, and bottom or rear wall can be positioned adjacent to the extended edges of

the side walls, upper wall, and lower wall as well as the bottom or rear wall. In this

embodiment, the mounting holes 3518 oriented adjacent to the edges of the side walls 3502,

3504, upper wall 3506, and lower wall 3508 can be configured to accept one or more
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mounting brackets and associated mounting pins and/or mounting devices. For example, a
pair of mounting holes 3518 can be positioned, at a predefined spacing apart from each other,
on each of the side walls, upper wall, lower wall, and bottom or rear wall. Each of the
mounting holes 3518 can be sized to accept, for example, 2 mounting pin and/or mounting

device, which connects the box 3500 to a mounting bracket or other electrical accessory.

[00105] In one einbodiment, the mounting holes 3518 are generally spaced apart at
approximately the same or similar distance, such as a predefined universal distance, to
facilitate using a common mounting bracket with mounting devices, such as mounting pins.
In one embodiment, providing consistently sized and spaced apart mounting holes in one or
more of the side walls, upper wall, lower wall, and bottom or rear wall can be part of a
technique to provide a universal set of mounting brackets and mounting devices for a family
of electrical accessories. Electrical junction boxes with similar shaped spaced apart holes for
use with a common mounting bracket can be known collectively as a “family of electrical

junction boxes.”

[00106] The spaced apart mounting holes 3518 in the box 3500 shown in this embodiment
can be round-shaped holes. The spacing between the respective centerlines of the holes can
be, for example, between approximately 0.25 and 3.5 inches, and the holes can be spaced, for
example, relatively close to the upper edge of the electrical junction box. In other
embodiments, other shapes, dimensions, and spacing for the holes in an electrical junction

box can be used.

[00107] A predefined universal distance or spacing between holes for a family of electrical
junction boxes in accordance with an embodiment of the invention, such as spaced apart
holes 1n FIGs. 35 and 36, can be selected based at leést in part on the surface area of one or
more sidewalls for an electrical junction box, the sizing and spacing of knockouts, on any of
the walls of the electrical junction box, and the relative sizes of some or all electrical junction
boxes in the same family or group of electrical junction boxes. In any instance, the
predefined universal distance or spacing between holes in accordance with an embodiment of

the invention can be consistent or otherwise closely similar to the distance between holes in a

family or group of electrical junction boxes. In this manner, a common mounting bracket

and/or electrical accessory can be used with multiple electrical junction boxes of different
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sizes and/or shapes, thus reducing time and costs in storing, assembling together, and

mounting the mounting brackets, electrical accessories, and electrical junction boxes.

[00108]  As seen in FIG. 35, an opening in the front portion of the folded electrical junction
box 3500 is sized to receive an electrical component, such as a switch or outlet, or accessory,
such as a cover plate or mud ring, which can be mounted within the folded electrical junction

box via one or more screws secured within the mounting holes formed in the mounting hole

tabs of the side walls.

[00109]  In the embodiment shown in FIGs. 35 and 36, some or all of the folded electrical
junction box 3500 can be formed from a relatively durable material such as stainless or
galvanized steel or another metal. In one example, the material can be about 0.6250 inch
thick or 16 gauge stainless or galvanized steel. Other dimensions and/or types of materials
can be used in accordance with other embodiments of the invention depending on the
suitability of the dimensions and/or materials for manufacturing a folded electrical junction
box 1n a single operation and/or using a folded electrical junction box in a commercial or

residential building construction environment.

[00110] One embodiment of the invention can be an electrical junction box comprising: a
metal frame comprising: a plurality of walls comprising at least a first wall and a second

wall; wherein a portion of the first wall overlaps a portion of the second wall to form a

folded edge or comer.

[00111] One aspect of the embodiment can further comprise a locking device to maintain

the respective positions of the overlapping portions of the first wall and the second wall.

[00112] One aspect of the embodiment can further comprise one or more locking devices
to maintain the respective positions of the overlapping portions of the first wall and the
second wall, the one or more locking devices comprising at least one of the following: a

weld, a toggle lock, a combination indentation and protrusion, an adhesive, a screw

connection, or a mechanical-type connection.

[00113]  One aspect of the embodiment can further comprise locking means to maintain the

respective positions of the overlapping portion of the first wall and the second wall.
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[00114] In one aspect of the embodiment, an electrical junction box can be constructed

from a single contiguous sheet or roll of material rather than separate material pieces joined

together.

[00115] In one aspect of the embodiment, the folded edge or comer 1s rounded.

[00116] In one aspect of the embodiment, some or all of the edges or comers are either

folded and rounded, or folded, rounded, and overlapped.

[00117] In one aspect of the embodiment, the plurality of walls further comprise a third
wall and a fourth wall; wherein a portion of the second wall overlaps the third wall to form a
second folded edge or comer; wherein a portion of the third wall overlaps the fourth wall to
form a third folded edge or corner; and wherein a portion of the fourth wall overlaps the first
wall to form a fourth folded edge or corner.

[00118] In one aspect of the embodiment, the plurality of walls further comprises a third
wall, a fourth wall, a fifth wall, a sixth wall, a seventh wall, and an eighth wall; wherein a
portion of the second wall overlaps the third wall to form a second folded edge or comer;
wherein a portion of the third wall overlaps the fourth wall to form a third folded edge or
corner; wherein a portion of the fourth wall overlaps the fifth wall to form a fourth folded
edge or corner; wherein a portion of the fifth wall overlaps the sixth wall to form a fifth
folded edge or comer; wherein a portion of the sixth wall overlaps the seventh wall to form a
sixth folded edge or corner; wherein a portion of the seventh wall overlaps the eighth wall to
form a seventh foldéd edge or corner; and wherein a portion of the eighth wall overlaps the

first wall to form an eighth folded edge or corner.

[00119] In one aspect of the embodiment, one or more walls, such as a bottom or rear wall,

can include one or more ground screw holes, which can include one or more extruded threads
operable to receive a ground screw or device mounting screw. In one embodiment, extruded
threads and corresponding extruded threaded holes can accommodate the ground screw or
device mounting screw. In this manner, additional junction box material or metal can engage

the ground screw threads, thus making the ground screw and/or threads less likely to be
stripped.
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[00120] The foldable electrical junction box 3500 shown as in FIGs. 35 and 36 1s shown
by way of example only, and other configurations, shapes, and designs can exist in

accordance with other embodiments of the invention.

[00121] FIGs. 37-50 are views of other example folded electrical junction boxes in
accordance with various embodiments of the invention. Each of these electrical junction
boxes are similar to the folded electrical junction boxes shown in FIGs. 35 and 36, including
features such as mounting holes and knockouts, but without the locking device and

corresponding notch. The electrical junction boxes of FIGs. 37-50 are similar to each other

but with different depths, shapes, and configurations.

[00122] FIGs. 51-54 are views of example folded electrical accessories, such as extension
rings. These are similar to the folded electrical junction boxes shown in FIGs. 35 and 36,

including features such as mounting holes and knockouts, but without a bottom or rear wall,

locking device, and corresponding notch.

[00123] FIGs. 55-71 illustrate flattened stamps or dies for example folded electrical
junction boxes and electrical accessories. In accordance with an embodiment of the
invention, a manufacturing process can generate a flattened stamp or die for a folded
clectrical junction box or electrical accessory. The flattened stamp or die can include one or
more features of the folded electrical junction box or electrical accessory. For example,
suitable features can include, but are not limited to, side walls, upper and lower walls, bottom
or rear walls, knockouts, mounting holés, foldable tabs, recesses, notches, cutouts, ground

screw holes, and access holes. Some or all of the stamps or dies shown 1n FIGs. 55-71 can be

used to form the example folded electrical junction boxes shown in FIGs. 35-50.

[00124] FIGs. 55-65 each show an example centerline formed in the surfaces of the
respective electrical junction boxes. For instance, in FIG. 55, a centerline 5500 1s formed on

the interior surface of the box 5502 through the physical vertical and horizontal center of the

box 5502. In certain instances, a centerline can be formed on the exterior surface of the box
5502. The centerline 5500 can be formed from one or more manufacturing processes similar
to that shown in FIGs 72A-72B. In other embodiments, other lines designating certain
portions of the electrical junction box can be formed in the surface of the box. In any

instance, a centerline, such 5500, can assist a user during installation and positioning of the

electrical junction box with respect to a wall, a surface, or an object.
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[00125] FIG. 71 shows an example flattened stamp for at least one folded electrical

junction box 7100 in accordance with an embodiment of the invention. The box 7100 can be

formed from one or more manufacturing processes similar to that shown in FIGs 72A-72B.

[00126] FIGs. 72A and 72B illustrate an example manufacturing process in accordance
with an embodiment of the invention. In the example process 7200, at least one folded
electrical junction box, and typically, a plurality of folded electrical junction boxes can be
manufactured in the process 7200. The example process 7200 can be implemented by one or
more stations, such as stations 1-9, which can include various manufacturing machines,
techniques, and/or devices for cutting, scoring, and/or piercing. The example process 7200
shown in FIGs. 72A-72B begins at operation 7202, wherein at least two electrical junction

boxes can be formed from a single piece of sheet metal.

[00127] At operation 7202, a relatively new and flat sheet of material, such as sheet metal,
1S manipulated by station 1 associated with the process 7200. Station 1 can pilot pierce the
sheet metal 7203 in 2 places, wherein threaded ground bumps are formed in the sheet metal
7203. Further, station 1 pierces 8 other places, extrudes up/pierces 8 places. Station 1 further
embosses up 2 places in the sheet metal, wherein the shape of the threaded ground bumps are
further formed. In this manner, extruded threaded ground bumps 7201 can be formed in the
sheet metal 7203.

[00128] Operation 7202 is followed by operation 7204, in which the sheet metal 7203 is
manipulated by station 2. Station 2 can pilot and pierce the sheet metal 7203 in 18 places,
and trim certain junction box wall shapes in the sheet metal 7203, wherein in certain

Instances, mounting holes can be formed adjacent to the edges of the side walls and end
walls. Additionally, holes 7205 in the foldable tabs can be piloted, extruded, and threaded by
station 2 to form extruded threaded holes in the sheet metal 7203.

[00129]  Operation 7204 1s followed by operation 7206, in which the sheet metal 7203 is
manipulated by station 3. Station 3 can pilot and score centerlines 7207 on the surfaces, on
either or both sides, of the sheet metal 7203, and can form 34 screwdriver-tip shaped detents
in the sheet metal 7203. Further, station 3 can also trim additional junction box wall shapes
in the sheet metal 7203.
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[00130] In one embodiment, station 3 can be configured to form a series of protrusions and

indentations, similar to 502 and 504 in FIG. 5, in one or more tabs formed, similar to 508 1n

FIG. §, after trimming the additional junction box wall shapes in the sheet metal 7203.

[00131] Operation 7206 is followed by operation 7208, in which the sheet metal 7203 is
manipulated by station 4. Station 4 can pilot and cut 14 single knockout shapes in the sheet
metal 7203, and further trim certain junction box wall shapes in the sheet metal 7203.

[00132] Operation 7208 is followed by operation 7210, in which the sheet metal 7203 is
manipulated by station 5. Station 5 can pilot and cut 8 more single knockout shapes in the
sheet metal 7203, and pilot and cut 4 triple knockout shapes in the sheet metal 7203. The
station further trims certain junction box wall shapes in the sheet metal 7203. In this manner,
a triple knockout which can include three concentrically or eccentrically aligned knockouts

can be formed in a wall of the junction box.

[00133] Operation 7210 is followed by operation 7212, in which the sheet metal 7203 1s
manipulated by station 6. Station 6 can pilot and cut 10 double knockout shapes in the sheet
metal 7203, and further trim certain junction box wall shapes in the sheet metal 7203. In this

manner, a double knockout which can include two concentrically or eccentrically aligned

knockouts can be formed in a wall of the junction box.

[00134] Operati