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JUNCTION BOXES WITH WRAP-AROUND COMPARTMENTS
TECHNICAL FIELD

[0001] In general, the invention relates to junction boxes for making

connections to drivers.

BACKGROUND

[0002] Junction boxes are enclosures that protect electrical connections, for
example, from foreign matter and contaminants that could dislodge or jeopardize the
connection. In case of a fire, the junction box acts as a fire enclosure that serves to
contain the fire.

[0003] Junction boxes are required by building and electrical codes in many
jurisdictions and, in their basic form, are familiar and age-old electrical components.
Often viewed as a commodity component, most junction boxes are little more than
metal or plastic boxes with holes — or knock-outs for holes. While traditional junction
boxes work quite well for high-voltage connections, technology has changed, and many
construction projects now use low-voltage power in addition to high-voltage.

[0004] The definition of low voltage varies depending on the source one
consults, but for purposes of this description, voltages under about 50V may be
considered low voltage. Low voltage power may be used for solid-state lighting (i.e.,
lighting based on light-emitting diodes (LEDs)), it may be used for control and
automation, or it may be used for other kinds of household and commercial building
systems.

[0005] Most low-voltage components require a separate driver to be
installed. In broad terms, a driver is a transformer-rectifier that converts high-voltage
alternating current (AC) power to low-voltage direct current (DC) power. For example,
a driver may convert from 110 or 277 VAC to 12 V or 24 VDC. A typical driver has a
set of high-voltage inputs and a set of low-voltage outputs. The inputs and outputs are
usually in the form of wires, although terminal blocks and other structures may be used.

[0006] Regulations in at least some jurisdictions require that a driver be
enclosed, and that high-voltage connections be separated from low-voltage
connections. Thus, a number of manufacturers have created junction boxes that have
space and mounting structures for a driver, as well as compartments to separate high-

and low-voltage connections.
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[0007] U.S. Patent 9,951,934 is the work of the present assignee and
describes junction boxes that are suitable for use with a wide variety of different drivers.
These junction boxes feature an open central area and two identical compartments, one
on cach end of the central area. The central area provides ample space and mounting
structures for securing drivers, and the two compartments provide separate spaces for
making high- and low-voltage connections. The presence of two identical
compartments gives the junction box symmetry, so that either compartment can serve
as the high-voltage compartment and either can serve as the low-voltage compartment.
The junction boxes disclosed in U.S. Patent 9,951,934 have a number of advantages,
including case of access and ease of driver installation.

[0008] Over the last few years, drivers have gotten considerably smaller as
some manufacturers have perfected techniques for miniaturizing the necessary
components. Unfortunately, junction box technology has not advanced at the same
rate, and most available junction boxes are much larger than the smallest drivers. Yet
making a junction box smaller is not a trivial exercise — for example, regulatory
requirements may specify that the compartments for making electrical connections

must have at least a certain minimum volume.

SUMMARY OF THE INVENTION

[0009] One aspect of the invention pertains to a junction box. The junction
box has a base and a cover. The base has a sidewall and an internal partition or
partitions that divide it into a central area, suitable for housing an AC-to-DC converter
and driver, and at least one wrap-around compartment that provides a separate space
for making high- or low-voltage wire connections. For example, the internal partition
or partitions may divide the base of the junction box into a central area and two wrap-
around compartments. Those compartments may be, e.g., U-shaped or L-shaped, and
they may be mirror images of one another in some embodiments. The interior walls
may have U-shaped cut-outs that allow wires to pass from the central area into the
compartments, and the sidewall generally has at least one opening or knock-out per
compartment that allows wires to enter and leave the junction box.

[0010] Another aspect of the invention also relates to junction boxes.
Junction boxes according to this aspect of the invention have a base and a cover, but

unlike the junction boxes described above, has an undivided central space and carries
2
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no internal partitions of its own. Instead, a driver cap is provided that encloses a driver
on five sides. The driver cap carries partition portions that are designed to extend to
the sidewall or sidewalls of the base, thereby creating at least one wrap-around
compartment for making high- or low-voltage connections. A driver cap with the form
of a rectangular prism may, for example, have two partition portions attached along
opposite diagonal corners and arranged to extend outwardly from the driver cap.

[0011] Yet another aspect of the invention relates to partitions for junction
boxes. A driver cap, as described above, may be used in some cases as a retrofit
partition for a conventional junction box that was not originally designed to house an
AC-to-DC driver.

[0011a] In accordance with an aspect of an embodiment, there is provided a
junction box, comprising: a basc having a bottom and a sidewall arising from the
bottom; a driver cap, the driver cap having a top, sidewalls depending from the top, and
partition portions extending outwardly from the sidewalls, the partition portions being
arranged so as to extend to the sidewall of the base and thereby divide the base into at
Ieast two compartments that wrap around the driver cap; and a cover sized and adapted
to engage the base and to form a closed enclosure with the base.

[0011b] In accordance with another aspect of an embodiment, there is
provided a junction box, comprising: a base, the base including a bottom, a sidewall
connected to the bottom and extending upwardly therefrom, and one or more sets of
internal partitions arising from the bottom, the internal partitions dividing the base into
a central compartment for a driver and at least onec compartment that wraps around the
central compartment, at least one knock-out or opening in the sidewall that coincides
with the position of the at least one wrap-around compartment; and a cover adapted to
be secured to the base to cover and close the junction box.

[0011¢] In accordance with yet another aspect of an embodiment, there is
provided a partition for a junction box, comprising: a driver cap including a top;
sidewalls depending from the top; and partition portions extending outwardly from the
sidewalls.

[0012] Other aspects, features, and advantages of the invention will be set
forth in the description that follows.

Date Regue/Date Received 2020-08-11



BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0013] FIG. 1 is an exploded perspective view of a junction box according
to one embodiment of the present invention;

[0014] FIG. 2 is a top plan view of the junction box of FIG. 1 with the cover
removed;

[0015] FIG. 3 is an assembled perspective view of the junction box of FIG.

[0016] FIG. 4 is an exploded perspective view of a junction box according
to another embodiment of the invention;

[0017] FIG. 5 is an assembled perspective view of the junction box of FIG.

[0018] FIG. 6 is a top plan view of the junction box of FIG. 4 with the cover
removed;

[0019] FIG. 7 is a bottom plan view of the junction box of FIG. 4;

[0020] FIG. 8 is a top plan view of a junction box similar to the junction
box of FIG. 4 showing additional means of securing the driver;

[0021] FIG. 9 is an exploded perspective view of a junction box according

to yet another embodiment of the invention;

3a
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[0022] FIG. 10 is a top plan view of the junction box of FIG. 9 with the
cover removed;

[0023] FIG. 11 is an end elevational view of the junction box of FI1G. 9;

[0024] FIG. 12 is a side elevational view of the junction box of FIG. 9;

[0025] FIG. 13 is an exploded perspective view of a junction box according
to yet another embodiment of the invention;

[0026] FIG. 14 is a top plan view of the junction box of FIG. 13 with the
cover removed;

[0027] FIG. 15 15 a bottom plan view of the junction box of FIG. 13;

[0028] FIG. 16 is a long-side elevational view of the junction box of FIG.
13;

[0029] FIG. 17 is a short-side elevational view of the junction box of FIG.
13;

[0030] FIG. 18 is a top plan view of a junction box according to a further
embodiment of the invention; and

[0031] FIG. 19 is a top plan view of a junction box according to another

further embodiment of the invention.

DETAILED DESCRIPTION

[0032] FIG. 1 is an exploded perspective view of a junction box, generally
indicated at 10, according to one embodiment of the invention. The junction box 10 is
shown with a driver 12. As shown in FIG. 1, junction box 10 is a five-sided rectilinear
enclosure with two long walls 14, two short walls 16, and a flat bottom 18. A removable
cover 20 covers and closes the enclosure, giving junction box 10 the overall shape of a
rectangular prism. The cover 20 of the illustrated embodiment has a depending lip 22
that extends down over the tops of the walls 14, 16 to cover any gap between the cover
20 and the walls 14, 16.

[0033] FIG. 2 is a top plan view of junction box 10 with the cover 20
removed. As shown in FIGS. 1 and 2, junction box 10 has a central area 24 in which
the driver 12 is installed. The central area 24 is bordered by two mirror-image interior
walls 26 that, in the illustrated embodiment, are generally U-shaped, with transverse
portions 28 that connect with and terminate along the long sidewalls 14. The interior

walls 26 divide the central area 24 from two mirror-image compartments 30 that,



10

15

20

25

30

CA 03083580 2020-05-26

WO 2019/118044 PCT/US2018/052629

because of the shape of the interior walls 26, are themselves U-shaped. The
compartments 30 extend around three sides of the driver 12 when it is installed in the
central area 24. A transverse area 32 extends across junction box 10 between the
transverse portions 28 of the interior walls 26, to provide more access to the central
area 24 and more ability to manipulate the driver 12 within it.

[0034] While there are two mirror-image interior walls 26 in junction box
10 of FIG. 1, a junction box according to an embodiment of the invention may need
only one compartment 30, in order to separate high voltage from low voltage. If that
is the case, then only one interior wall 26 may be needed. Of course, any number of
shorter walls may be connected together to form the interior wall 26.

[0035] As shown in FIG. 1, each of the interior walls 26 has a U-shaped cut
out 34 along its short side nearest the short walls 16 of junction box 10. The cut-outs
34 allow an installer to pass wires from the driver 12 to the compartments 30 without
having to pull wires through an opening. The cut outs 34 need not be located in the
place shown in FIG. 1 in all embodiments; instead, they may be located anywhere along
the interior walls 26. Some embodiments of junction box 10 may include multiple cut-
outs 34 in the interior walls 26. Of course, while cut-outs 34 are advantageous in that
they prevent an installer from having to pull wires through openings, some
embodiments may use openings in place of cut-outs 34.

[0036] In the embodiment of FIG. 1, the locations of the interior wall cut-
outs 34 are coordinated with the locations of knock-outs or openings 36 in the exterior
walls 14, 16. Junction box 10 may have any number of openings or knock-outs 36 in
its exterior walls 14, 16, or in the bottom 18, to allow for incoming and outgoing
electrical connections, as will be described below in more detail. A knock-out 36, as
the term is used here, is a pre-defined frangible portion of an exterior wall 14, 16 that
can be removed, either manually or with a tool, to create an opening. Most knock-outs
36 are round and create round openings, although they may be of any shape. Some
knock-outs may have multiple, individually removable frangible pieces to make either
round openings of various sizes or openings of various shapes.

[0037] Junction box 10 of FIG. 1 has two knock-outs or openings 36, one
opening 36 centered along each short wall 16. The cut-outs 34 in each of the interior
walls 26 are directly in line with the openings 36 so that wires from the driver 12 can
extend relatively straight. As shown in FIG. 3, the openings 26 allow junction box 10
to connect with, for example, type NM in-wall wire, plenum-rated wire, or metal or

5
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plastic conduit. While not shown in the figures, and not critical to the invention itself,
connections between the driver 12 and the wire that exits the junction box 10 may be
by twist-on wire nuts, lever nuts, or any other conventional wire connecting
mechanism. In some embodiments, the driver 12 itself may include a terminal block
for making wire connections.

[0038] In addition to the knock-outs or openings 36, junction boxes
according to embodiments of the invention may be perforated so as to increase
ventilation and decrease internal temperatures. Junction box 10 has four groups of
pertoration holes 38 on its cover 20, and one group of perforation holes 38 in the center
of each long wall 14.

[0039] As for the driver 12 itself, any number of mechanisms may be used
to secure it within the central area 24, depending on the configuration of the driver 12
and a number of other factors. U.S. Patent No. 9,951,934 describes a number of ways
in which drivers may be secured to junction boxes, and any of those methods may be
implemented. In FIG. 2, the driver 12 has a flange 40, threaded rods are secured to the
bottom 18, and thumbscrews or coupling nuts are secured over the flange 40 to secure
the driver 12. The junction box 10 may also have mounting holes provided in the
bottom 18.

[0040] In some cases, the cover 20 may act to secure the driver 12. More
specifically, junction box 10 may be dimensioned such that there is only a small
clearance, or no clearance, between the cover 20 and the driver 12. In that case, the
cover 20 helps to hold the driver 12 in place. The cover 20 itself may be secured to the
junction box 10 in any number of ways, more of which will be shown and described
below. In the embodiment of FIGS. 1-3, the cover 20 is secured by a tight fit, but it
may be secured with screws or other fasteners.

[0041] Junction box 10 may be made of metal or plastic. If it is made of
metal, it may be, for example, cast, machined from a block of material, or made of sheet
metal. Sheet metal may be a particularly cost-effective material from which to make
junction box 10. If needed for ingress protection, adjacent panels of bent sheet metal
may be welded together to eliminate gaps. However, if completely seamless
construction or thicker walls are needed, it may be useful to cast or machine junction
box 10. Tt may also be useful, e.g., for corrosion protection, to protect at least the outer
surfaces of junction box 10 by anodizing, galvanizing, powder coating, or some similar
protection or passivation technique. In some embodiments, a material like stainless

6



10

15

20

25

30

CA 03083580 2020-05-26

WO 2019/118044 PCT/US2018/052629

steel that is naturally resistant to corrosion and other environmental effects may be
used.

[0042] Plastic versions of junction box 10 may be made, e.g., by injection
molding or resin casting, to name two possible techniques. The particular plastic and
the additives that are included may be chosen based on the environment in which the
junction box is to be used. Suitable plastics include, but are not limited to, poly(vinyl
chloride) (PVC), acrylonitrile-butadiene-styrene (ABS), and polycarbonate. The
plastics in question may have to meet certain regulatory standards, e.g., as to flame
rating, melting point, etc., and those standards may vary from jurisdiction to
jurisdiction. As those of skill in the art will understand, virtually any plastic that can
pass the necessary flame testing can be used.

[0043] Composite resin-impregnated materials may also be used. For
example, resin-impregnated glass-fiber composites, carbon-fiber composites, and resin
laminates may also be used. These materials are usually formed by using an oriented
or woven mat of material that is impregnated with resin. In many cases, multiple layers
may be used. For example, if laminated with resin and treated for flame resistance,
even paper may be a suitable material. Composite plastic resins may also be used. For
example, polymers filled with short or long glass fibers, short or long carbon fibers, or
similar may be used. Glass-filled nylon, for example, may be suitable in some
embodiments.

[0044] Thus, as is apparent from FIGS. 1-3 and the above description, in
junction box 10, the two mirror-image compartments 30 “wrap around” the driver 12.
The phrase “wrap around,” as used here, refers to compartments that extend around at
least portions of at least two sides of a driver, if the driver is rectilinear in shape. If the
driver in question has a curved outer sidewall, then “wrap around” refers to a
compartment with at least one wall that substantially matches the curvature of the driver
sidewall, or to a compartment that geometrically circumscribes the driver. Although
the compartments 30 of junction box 10 are equal in size and are mirror images of one
another, neither of those things need be true in all embodiments. For example, one
compartment could be substantially smaller than the other.

[0045] Although regulatory standards often require compartments of at
least a minimum volume in order to make electrical connections, those standards do

not usually dictate how that volume should be arranged. Wrapping compartments
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around the driver may prevent the junction box from getting too large in any one
dimension.

[0046] Junction box 10 also has certain other advantages. For example, its
symmetry may make installation easier and the junction box itself more versatile.

[0047] The U-shaped compartments of junction box 10 are only one
possible shape and configuration for a junction box with wrap-around compartments.
As might be appreciated from the description above, there are a number of ways that
compartments might wrap around a driver, and a number of ways of defining and
separating those compartments from the driver. Junction box 10 may carry partitions
of other shapes.

[0048] FIG. 4 is an exploded perspective view of a junction box 100
according to another embodiment of the invention. The junction box 100 has two L-
shaped compartments 102 that wrap around the perimeter of the driver 12 and meet at
opposite ends to form an enclosure that has a rectilinear shape overall. Whereas
junction box 10 is a unitary, single enclosure that is internally divided into a central
area 24 and two U-shaped compartments 30, the two L-shaped compartments 102 of
junction box 100 are essentially separate containers that are secured together around
the driver 12. (Although the driver 12 in junction box 100 is assumed to have the same
characteristics as the driver 12 installed in junction box 10, that need not be the case in
all embodiments.)

[0049] As shown in FIG. 4, a cover 104 extends over both compartments
102 to close junction box 100. The cover 104 is a flat, generally rectangular piece with
a number of outwardly protruding tabs 106, one on each short side and two on each
long side, that insert into corresponding horizontal slots 108 in the upper sidewalls of
the compartments 104 to secure the cover 104 to the junction box 100.

[0050] The cover 104 of the illustrated embodiment has a rectangular open
area 110 in its center, which exposes the majority of the top face of the driver 12 when
the cover 104 is installed. The cover 104 also has at least two screw holes, through
which screws 112 extend to secure the cover 104 to the compartments 102 of the
junction box 100. As shown in FIG. 4, each compartment 102 has a horizontally-
extending flange 114 with a threaded hole 116 that receives one of the screws 112.

[0051] FIG. 5 is a perspective view of the junction box 100. As shown in
FIG. 4, the short end wall of the long side of each compartment 102 has a knock-out
118 to allow wires to enter and leave the junction box 100. In FIG. 5, the knock-out

8
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118 has been removed, leaving an opening. A clamp 120 is secured within the opening
in FIG. 5. In the illustrated embodiment, the clamp 120 secures a type NM plenum-
rated cable. Of course, metal conduit may be used in some applications, and any
appropriate conduit or wire may be used in other applications.

[0052] FIG. 6 is a top plan view of junction box 100 without its cover 120.
At the respective ends of the driver 12, a single wall is missing from each compartment
102, which allows wires 122 to extend through respective openings 124 into the
separate compartments 102. Instead of a missing wall, a half-wall, or a wall with an
opening or cut-out may be used in other embodiments.

[0053] The two compartments 102 may be secured together in any number
of ways, including welding, brazing, riveting, bolting, and other forms of fastening. In
the illustration of FIG. 6, a single screw 126 is secured over the flange 40 on the driver
12, thus securing the driver, and transits the dividing wall between the two
compartments 102 to secure the two compartments 102 together. The two
compartments 102 may be secured by additional screws or other means over their
lengths. This differs somewhat from the arrangement in the junction box 10 described
above: the driver 12 is essentially mounted on its side in junction box 100.

[0054] FIG. 7 is a bottom plan view of the junction box 100. FIG. 7 best
illustrates one of the differences between junction box 10 and junction box 100: in
junction box 100, the driver 12 is not secured to the bottom. Rather, the bottom of
junction box 100 actually has a central opening 128, similar to the central opening 110
in the cover 104. This configuration, in addition to saving material and making junction
box 100 easy to assemble by securing two compartments 102 together end-to-end, may
increase airflow to the driver. It may also be helpful with drivers that already have a
high ingress protection rating, and thus, do not require much additional ingress
protection from the junction box. For fire protection purposes, however, it may be
helpful to see that the junction box 100 is dimensioned such that the driver 12 fits snugly
against both the cover 104 and the bottom, so that there are no gaps.

[0055] In some cases, additional structure may be needed to secure the
driver 12 within the junction box 100. As one example, of additional means that may
be taken to secure a driver 12 within a junction box, FIG. 8 is a top plan view of a
junction box 150 that is similar to the junction box 100 described above in many
respects. On one side, a screw 126 is inserted over the flange 40 of the driver 12 and
transits the dividing wall between the two compartments 102, just as in the junction

9
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box 100 described above. However, unlike in junction box 100, in junction box 150,
the other side of the driver 12 is also secured. Specifically, the driver 12 is secured by
a screw or bolt 152, but since the location of the nearest wall of junction box 152 is
opposite that of the other side, the bolt 152 is inserted from the other side, such that the
head of the screw or bolt 152 bears against the underside of the flange 40. The screw
or bolt 152 is considerably longer than its counterpart 126 on the other side, and it goes
through a stand-off or sleeve 154 that extends between the flange 40 of the driver 12
and the wall between the two compartments 102. The stand-off or sleeve 154 provides
a bearing surface tor the screw or bolt 152 and allows it to be secured.

[0056] Thus, junction boxes 10, 100, 150 with wrap-around compartments
of various shapes may be used in embodiments of the invention. However, it should
also be understood that the walls that divide a junction box into those wrap-around
compartments may be defined in various ways and may be carried by different
components of the junction box in different embodiments.

[0057] As an example of this, FIG. 9 is an exploded perspective view of a
junction box, generally indicated at 200, according to yet another embodiment of the
invention. Junction box 200 of FIG. 9 has wrap-around compartments, but those
compartments are defined in a completely different way than in the embodiments
described above.

[0058] Junction box 200 has a base 202, which is a five-sided rectilinear
enclosure with pairs of long and short sidewalls 204, 206 and a bottom 208 from which
the sidewalls 204, 206 arise. The configuration of the base 202 is such that it may be
molded, cast, or bent out of sheet metal, to give but a few examples. Notably, the base
202 itself has no internal partitions — it is simply a large area surrounded by sidewalls
204, 206. The base 202 does have a series of knock-outs 210, one in each long wall
204 and two in each short wall 206. The predefined positions of the knock-outs 210
anticipate the locations of the compartments. As will be explained below in more
detail, because the base 202 has no internal partitions of its own, the partitions that
create compartments are carried by other components of the junction box 200.

[0059] Junction box 200 also includes a driver cap 212. The driver cap 212
is another five-sided rectilinear enclosure in the illustrated embodiment that has a top
212 and long and short sidewalls 216, 218 that are connected to, and extend
downwardly from, the top 212. The driver cap 212 is intended to fit directly over the
driver 12 and is sized and otherwise adapted to do so. In the illustrated embodiment,
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the driver cap 212 is made from folded sheet metal, and the long and short sidewalls
216, 218 are folded-down flaps of metal that depend from the top 212. Of course, as
with the other components, the driver cap 212 may be made in any number of ways,
e.g., by casting, machining, injection molding, etc. Each of the short sidewalls 218 has
an opening 220 to permit the passage of wires from the driver 12.

[0060] Depending on the embodiment, the driver cap 212 may be
dimensioned to fit the driver 12 almost exactly, or there may be some extra space in at
least one dimension. For example, while it may be helpful for the driver cap 212 to
have a similar length and width as the driver 12 that it secures, the driver cap 212 may
have additional height relative to the driver 12.

[0061] Each long sidewall 216 carries a partition portion 222. FEach
partition portion 222 extends outwardly from the driver cap 212 in generally the same
direction as the long sidewall 216. In the embodiment of FIG. 9, there are two partition
portions 222, one associated with and extending in generally the same direction as each
long sidewall 216. The two partition portions 222 are essentially at opposite corners of
the driver cap 212 from one another, and extend in opposite directions from one
another. When the driver cap 212 is installed in the base 202, the sidewalls 216, 218
and the partition portions 222 define two L-shaped compartments in cooperation with
the sidewalls 206, 208 of the base 202. More specifically, the partition portions 222
are sized so that they extend the distance between the driver cap 212 and the short
sidewalls 206 of the base 202, so that the driver cap 212 with its partition portions 222
completely partitions two L-shaped wrap-around compartments 224. In the illustrated
embodiment, the partition portions 222 are straight extensions of their respective
sidewalls 216, 218, although they may be bent or curved in other embodiments.

[0062] The compartments 224 that are created by the driver cap 212 in
cooperation with the base 202 are best seen in FIG. 10, a top plan view of the junction
box 200 without the cover installed. As was described briefly above, the partition
portions 222 divide the base 202 into two L-shaped compartments 224 which, like the
L-shaped compartments of junction box 100, are arranged long end to short end. The
cap 212 rests on the flanges 40 of the driver 12 to secure the driver itself. Slots 226 in
the bottom of the base 202 receive depending tabs 228 that extend down from the
bottom edge of the driver cap 212, thereby securing the driver cap 212 in place. The
driver cap 212 is also secured in place by the cover 230 of the junction box 200, which
in the illustrated embodiment is itself secured in place by four screws or bolts 232 that
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pass through openings in the cover 230 and are received by threaded holes 234 in four
horizontal, inwardly-extending flanges 236 provided along the top of the long sidewalls
204 of the base 202.

[0063] For ease and convenience in manufacturing, the partition portions
222 may be formed or attached in a variety of ways. For example, in the illustrated
embodiment, although the partition portions 222 serve essentially as extensions of the
long sidewalls 216 of the driver cap 212, each partition portion 222 is actually a flap of
material that is contiguous with the adjacent short sidewall 218 of the driver cap 212
and 1is bent to extend in the same direction as the long sidewall 216. Thus, in the
illustrated embodiment, the partition portions 222 are contiguous with the respective
short sidewalls 218, rather than the long sidewalls 216. Regardless of the precise points
of attachment of the partition portions 222, in cooperation with the base 202, the driver
cap 212 as a whole provides a continuous barrier between compartments 224, of which
both the long sidewalls 216 and short sidewalls 218 form a part.

[0064] FIGS. 11 and 12 are end and side elevational views of the junction
box 200, illustrating the locations of the knock-outs 210 in the sidewalls 204, 206. In
FIG. 11, the position of a partition portion 222 is shown in phantom. As shown, the
knock-outs 210 are arranged such that each compartment has a knock-out 210 along
each short wall 206, and each compartment has a knock-out 210 along each long wall.
This gives installers choices as to where the wires are to enter and leave the junction
box 200.

[0065] FIG. 13 is an exploded perspective view of a junction box, generally
indicated at 300, according to yet another embodiment of the invention. Junction box
300 is similar in many respects to the junction box 200 described above; thus, elements
not described here may be assumed to be the same as, or similar to, the corresponding
components of junction box 200.

[0066] Junction box 300 has a base 302 that forms a five-sided enclosure
with long sidewalls 304 and short sidewalls 306. The base 302 is open and does not
have any internal partitions. As with junction box 200, a driver cap 308 has a top 309
and depending long and short sidewalls 310, 312 and covers the driver 12 along its top
and sides. The driver cap 308 carries partition portions 314 that are arranged much as
the partition portions 222 in junction box 200 are arranged. Along with the driver cap
308, the partition portions 314 divide the base 302 into two L-shaped compartments
303, 305.
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[0067] Junction box 300 differs in several respects from the junction box
200 described above. For example, the cover 316 attaches to the base 302 differently.
More specifically, one of the long sidewalls 304 of the base 302 and both short
sidewalls 306 have inwardly-extending horizontal lips 318, 320 that collectively form
a small channel along three sides of the junction box 300. (The lips 320 on the short
sidewalls 306 have breaks 321 that allow for the insertion of the driver cap 308.) The
cover 316 has a thickness that is dimensioned to fit within the channel, and slides into
it. Along its front edge, the cover 316 has a bent-down vertical flange 322. The flange
322 carries a single screw 324, which inserts into a corresponding threaded hole 326 in
the forward long sidewall 304 of the base 302. The screw 324 is captured by the flange
322; it can turn, but it cannot come free from the flange 322. Both the cover 316 and
the driver cap 308 have ventilation holes 328 to increase airflow to the driver 12.

[0068] FIG. 14 is a top plan view of junction box 300 with the cover 316
removed. Compared with junction box 200, the driver cap 308 of junction box 300 has
elongated horizontal flanges 330 contiguous with the bottoms of the short sidewalls
312 of the driver cap 308. These long horizontal flanges 330 extend over the flanges
40 on the driver 12 and are secured down by screws, bolts, coupling nuts, or other such
fasteners 332. In some cases, the fasteners 332 may serve as grounding terminals for
ground wires.

[0069] As with driver cap 212, driver cap 308 includes openings 334 in its
short sidewalls 312 to allow the wires 122 from the driver 40 to pass. In order to make
it easier to place the driver 12 within the driver cap 308, a slot 336 extends down from
each opening 334, so that the wires 122 from the driver 12 can be slid in instead of
being threaded through the opening 334. As shown in FIG. 14, the slots 336 may extend
down into the flanges 330.

[0070] High-voltage wiring entering the junction box 300 typically includes
a high-voltage wire, a neutral wire, and a ground wire. The driver 12 itself typically
includes at least a high-voltage wire and a neutral wire and may or may not include its
own separate ground wire. For various reasons, it may be necessary or desirable to
connect the junction box 300 itself to ground. Thus, junction box 300 includes a
grounding terminal 338 in the floor of one compartment 303. The grounding terminal
338 is a raised feature or mound that arises from the floor of the compartment 303. At
the center of the grounding terminal 338, a screw 340 is provided, under which a
grounding wire can be secured. The screw 340 may be captured in the grounding
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terminal 338 so that it can turn but cannot come free of the grounding terminal 338.
While there is a grounding terminal 338 in only one of the two compartments 303, 305,
a grounding terminal may be added to the other compartment 305, if desired, in order
to preserve symmetry.

[0071] In junction box 300, the placement of knock-outs 342 is slightly
different than in the junction boxes 10, 150, 200 described above. FIG. 15 is a bottom
plan view of the junction box 300. The knock-outs 342 and resulting openings are best
seen in FIGS. 13-15. Junction box 300 has two knock-outs 342 along each long
sidewall 304 and one knock-out 342 along each short sidewall 306. The knock-outs
342 are arranged such that on opposite corners, the knock-out 342 on the long sidewall
304 and the knock-out 342 on the short sidewall 306 are adjacent one another.
However, in addition to the knock-outs 342 on the sidewalls 304, 306, as shown in FIG.
15, the junction box 300 includes two knock-outs 342 along the bottom 344, arranged
one per compartment at opposite corners of the junction box 300. This allows a user to
make connections through the bottom 344 of the junction box 300 as well as through
the sides 304, 306. (FIG. 13 shows two rigid, 90° elbows 346 connected to the junction
box 300.) FIGS. 16 and 17 are long-side elevational and short-side elevational views
of the junction box 300, illustrating the placements of the knock-outs 342.

[0072] In addition to the knock-outs 342, junction boxes 10, 100, 150, 200,
300 according to embodiments of the invention may have mounting holes or,
alternatively, mounting structures in any desired locations to facilitate mounting. The
bottom 344 of the junction box 300 includes four keyhole-style mounting openings 346.
As is well-known in the art, keyhole-style mounting openings 346 have a round portion
that is large enough to pass a fastener head and a narrower slit portion that is not large
enough to pass a fastener head.

[0073] FIG. 15 also illustrates the position of the slots 348 in the bottom
344 of the base 302 that receive the depending projections 350 from the driver cap 308.
Because the driver cap 308 is secured with screws or other fasteners 332 that extend
through its flanges 330, the slots 348 and projections 350 primarily serve a locating
function in the junction box 300.

[0074] FIG. 18 is a top plan view of a junction box, generally indicated at
400, according to a further embodiment of the invention. All of the junction boxes 10,
100, 150, 200, 300 described above are rectilinear, but that need not be the case in all
embodiments. Junction box 400 is round, but could be oval, triangular, or essentially
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any other shape. The view of FIG. 18 shows the base 402 of junction box 400 only;
the cover is omitted, but may be assumed to be similar, except in shape, to the cover
316 of junction box 300.

[0075] Like the junction boxes 200, 300 described above, the base 402 of
junction box 400 alone is undivided; the base 402 has no internal partitions of its own.
Junction box 400 is divided by a driver cap 404 and its partition portions 406, 408 into
two wrap-around compartments 410, 412. The partition portions 406, 408 themselves
may be of different sizes and have different bends or contours, if necessary, in order to
meet the round sidewall 414 of the junction box 400. In the illustrated embodiment,
approximately half of the upper circumference of the sidewall 414 has a lip 416, which
forms a channel to secure a cover, much like in junction box 300. However, the cover
of junction box 400 may be secured in any number of ways. Like the others, junction
box 400 may have any number of knock-outs 418 along its sidewalls or bottom. In the
view of FIG. 18, two knock-outs 418 are provided in the bottom, one in each
compartment 410, 412; other knock-outs 418 may be provided in sections of the
sidewall 414 but are not shown in the view of FIG. 18. Junction box 400 also includes
keyhole-style mounting openings 420 arranged diagonally with respect to one another
on the bottom, one per compartment 410, 412.

[0076] One advantage of driver caps 212, 308, 404 that carry their own
partitions is that a driver cap 212, 308, 404 could potentially be retrofit to a standard
round or square general-purpose electrical junction box to define high- and low-voltage
compartments. This could potentially allow any standard electrical junction box to
carry an appropriately-sized driver, encased within a driver cap 212, 308, 404 that
creates the necessary compartments for high voltage and low voltage within the
junction box. That driver cap may be secured to the junction box by any suitable means,
including screws or bolts; if no suitable holes or openings are provided for securing the
driver cap 212, 308, 404, holes may simply be drilled in the junction box.

[0077] Thus, one embodiment of the invention relates to driver caps 212,
308, 404 with partition portions 222, 314, 406, 408 that are provided independently of
any particular junction box or junction box base. In some cases, these driver caps 212,
308, 404 may be sold or otherwise provided with a driver 12 already installed. If so,
all that an installer would need to do would be to place the driver-carrying driver cap

212, 308, 404 in a standard electrical junction box and secure it.
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[0078] In the embodiments described above, a driver cap 212, 308, 404 is
used to enclose the driver 12 and to create partitions. However, in many cases, fully
enclosing the driver 12 within an already fully-enclosed junction box is not necessary.
Rather, a five-sided driver cap 212, 308, 404 is used simply because it may be easier to
manufacture. In some cases, though, it may be desirable to omit the top of the driver
cap, so that the driver 12 is merely surrounded, and not covered.

[0079] FIG. 19 is a top plan view of a junction box, generally indicated at
500, that illustrates this principle. Junction box 500 has most of the features of junction
box 400 and differs only in how the driver 12 is surrounded and how partitions are
made. More specifically, the driver 12 is surrounded by a four-sided enclosure 502
with two long walls 504, two short walls 506, and no top. Thus, the driver 12 is exposed
along its top face. The long and short walls 504, 506 would generally be as tall, or
nearly as tall, as the sidewall 414 of junction box 500 in order to provide a complete
partition. Like the driver caps 212, 308, 404, the enclosure 502 has flanges 508 that
secure the driver 12, and includes partition portions 510 that extend outwardly from the
enclosure 502 to partition junction box 500 into two wrap-around compartments 512,
514. As with the other embodiments, while the partition portions 510 are straight and
in line with the long sidewalls 504 of the enclosure, they need not be in all
embodiments.

[0080] The enclosure 502 may be made in any number of ways, including
with sheet metal or by casting or molding, and it may be made of metal or plastic. If a
driver cap 404 or enclosure 502 is added to a junction box 400, 500 as a retrofit, the
driver cap 404 or enclosure 502 would typically be of at least the same type of material
as the junction box 400, 500. For example, if the junction box 400, 500 is made of
metal, the driver cap 404 or enclosure 502 would also be made of metal.

[0081] Thus, there are a number of ways in which junction boxes 10, 100,
150, 200, 300 may be made with wrap-around compartments of various shapes and
sizes to accommodate a driver 12 and, potentially, minimize the size of the junction
box 10, 100, 150, 200, 300 as compared with other ways of configuring the
compartment spaces. There are also a number of ways in which a driver cap 212, 308,
404 or enclosure 502 may be used to retrofit an existing junction box 400, 500 to
provide compartments when they are needed.

[0082] Although portions of this description focus on AC-to-DC drivers,
junction boxes according to embodiments of the invention may house a variety of
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electronic equipment and need not be limited to AC-to-DC drivers. For example, a
junction box may house an AC-to-AC transformer or converter. Junction boxes may
also house other types of components, such as color controllers and network interfaces.

[0083] While the invention has been described with respect to certain
embodiments, the description is intended to be exemplary, rather than limiting.

Modifications and changes may be made within the scope of the invention, which is

defined by the appended claims.
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WHAT IS CLAIMED IS:

1. A junction box, comprising:
a basc having a bottom and a sidewall arising from the bottom;
a driver cap, the driver cap having

a top,

sidewalls depending from the top, and

partition portions extending outwardly from the sidewalls, the partition
portions being arranged so as to extend to the sidewall of the base and thereby
divide the base into at lcast two compartments that wrap around the driver cap;
and
a cover sized and adapted to engage the base and to form a closed enclosure

with the base.

2. The junction box of claim 1, wherein the base is rectangular and the sidewall

comprises opposed pairs of opposed long and short sidewalls.

3. The junction box of claim 1 or claim 2, wherein the driver cap comprises

opposed pairs of long and short sidewalls.

4. The junction box of claim 3, wherein the partition portions extend from

diagonally opposed comers of the driver cap.

5. The junction box of claim 4, wherein the partition portions extend in line

with long axes of the long sidewalls of the driver cap.

6. The junction box of any one of claims 1 to 5, wherein the driver cap further
comprises at least one locating or engaging feature, and the base further comprises a

complementary locating or engaging feature.

7. The junction box of claim 6, wherein the locating or engaging feature
comprises sets of depending tabs and the complementary locating or engaging feature
of the base comprises complementary sets of slots adapted for the sets of depending

tabs.
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8. A junction box, comprising:
a base, the base including

a bottom,

a sidewall connected to the bottom and extending upwardly therefrom,
and

one or more scts of internal partitions arising from the bottom, the
internal partitions dividing the base into a central compartment for a driver and
at least one compartment that wraps around the central compartment,

at least one knock-out or opening in the sidewall that coincides with the
position of the at least one wrap-around compartment; and

a cover adapted to be secured to the base to cover and close the junction box.

9. The junction box of claim 8, wherein the base comprises two sets of internal
partitions that divide the base into the central compartment and two compartments that

wrap around the central compartment.

10. The junction box of claim 9, wherein the two compartments that wrap

around the central compartment are U-shaped.

11. The junction box of claim 9, wherein the two compartments that wrap

around the central compartment are L-shaped.

12. The junction box of any one of claims 9 to 11, wherein the base comprises
at least two knock-outs or openings that coincide with the position of cach of the two

compartments.

13. The junction box of any one of claims 9 to 12, wherein the base is
rectangular and the sidewall comprises two long sidewalls and two short sidewalls, the
long and short sidewalls extending perpendicular to onec another, respectively, such that

the perimeter of the sidewall is rectangular.
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14. The junction box of any one of claims 9 to 13, wherein each of the two sets
of internal partitions has a cut-out that extends from the top of the internal partition

downwardly.

15. The junction box of claim 14, wherein the cut-out is generally U-shaped.

16. A partition for a junction box, comprising:
a driver cap including
a top;
sidewalls depending from the top; and
partition portions extending outwardly from the sidewalls.

17. The partition of claim 16, wherein the sidewalls comprise two long and two

short sidewalls arranged such that the driver cap has a generally rectangular perimeter.
18. The partition of claim 17, wherein the partition portions are oriented
generally vertically and extend outwardly in generally the same direction as the

sidewalls.

19. The partition of claim 18, wherein the partition portions are attached to the

driver cap so as to extend from diagonally opposite corners thereof.

20. The partition of claim 19, further comprising at lecast one penetration

allowing wires from a driver to leave the driver cap.
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