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METHODS, SYSTEMS, AND APPARATUS
FOR JUNCTION BOX ASSEMBLY

TECHNICAL FIELD

[0001] The present disclosure relates generally to struc-
tures and devices. More specifically, the present disclosure
relates to a junction box assembly.

BACKGROUND

[0002] A junction box assembly (e.g., a gang box assem-
bly), which may also be referred to and/or characterized/
configured as any of an outlet junction box, a button junction
box, a switch junction box, a dimmer junction box, a
junction box, a gang box, a light switch, an electronic
switch, a switch/etc., may installed in, disposed in, attached
to, mounted to, built into, etc., an interior or exterior wall,
for example, to provide a user (e.g., a home owner, a security
guard, or any other type of person) access to buttons,
switches, user inputs, control elements, etc., for controlling
electrical devices that are connected to the junction box.
[0003] Conventional junction boxes are limited in many
factors and/or considerations related to device installation,
configuration, and use. That is, conventional junction boxes
are difficult to install, for example, because of complexity
in-wall components, such as the parts, pieces, elements, etc.,
that need to be installed in-wall for initial installation.
Further, conventional junction boxes may be limited with
respect to customization and replacement. For example, in a
case where a homeowner chooses to change the color of
outside-the-wall components so that they match a paint color
of'the wall on which the junction box is mounted, an entirety
of a conventional junction box is removed from the wall so
that another conventional junction box (e.g., having outside-
the-wall components of a different color) is installed. Such
replacement of conventional junction boxes is typically done
by a technical professional such as an electrician, handyman,
construction worker, smart-home integrator/technician, etc.,
for example, rather than, for example, outside-the-wall com-
ponents the homeowner. Further, conventional junction
boxes are limited, such as by drawbacks regarding any of
user operation, user functionality, user aesthetic preferences,
and durability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] A detailed understanding may be had from the
following description, presented by way of example in
conjunction with the accompanying drawings, wherein:
[0005] FIG. 1A is a diagram illustrating elements of a
1-gang junction box assembly, according to embodiments;
[0006] FIG. 1B and FIG. 1C are diagrams illustrating
assembly of elements of a 1-gang junction box assembly,
according to embodiments;

[0007] FIG. 2A is a diagram illustrating elements of a
4-gang junction box assembly, according to embodiments;
[0008] FIG. 2B is a diagram illustrating assembly of
elements of a 4-gang junction box assembly, according to
embodiments;

[0009] FIG. 3A is a diagram illustrating elements of a
complete 1-gang junction box assembly, according to
embodiments;

[0010] FIG. 3B is a diagram illustrating completed assem-
bly of a 1-gang junction box assembly, according to embodi-
ments;
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[0011] FIG. 4A is a diagram illustrating elements of a
complete 4-gang junction box assembly, according to
embodiments;

[0012] FIG. 4B is a diagram illustrating completed assem-
bly of a 4-gang junction box assembly, according to embodi-
ments;

[0013] FIG. 5A is a diagram illustrating a back box wire
terminal of a junction box assembly, according to embodi-
ments;

[0014] FIG. 5B is a diagram illustrating Section B-B of
FIG. 5A;

[0015] FIG. 5C is a diagram illustrating Detail C of FIG.
5B;

[0016] FIG. 6A is a diagram illustrating a view of a back

box wire terminal, according to embodiments;

[0017] FIG. 6B is a diagram illustrating another view of a
back box wire terminal, according to embodiments;

[0018] FIG. 6C is a diagram illustrating yet another view
of a back box wire terminal, according to embodiments;

[0019] FIG. 6D is a diagram illustrating Section D-D of
FIG. 6B;
[0020] FIG. 7A is a diagram illustrating a back lighting

diffusion element, according to embodiments;

[0021] FIG. 7B and FIG. 7C are diagrams respectively
illustrating a top view and a bottom view of a back lighting
diffusion element, according to embodiments;

[0022] FIG. 8A and FIG. 8B are diagrams respectively
illustrating top view and a bottom view of another back
lighting diffusion element, according to embodiments;
[0023] FIG. 9A and FIG. 9B are diagrams illustrating a
device button including a light blocking horn, according to
embodiments;

[0024] FIG. 10A, FIG. 10B, and FIG. 10C are diagrams
illustrating various views of a device button including a light
blocking horn, according to embodiments;

[0025] FIG. 11A and FIG. 11B are diagrams illustrating an
Electro-Static Discharge (ESD) shield, according to embodi-
ments;

[0026] FIG. 12A and FIG. 12B are diagrams illustrating a
mounting magnet for a face plate, according to embodi-
ments;

[0027] FIG. 13A and FIG. 13B are diagrams illustrating an
indicator light pipe, according to embodiments;

[0028] FIG. 14A and FIG. 14B are diagrams illustrating an
air gap switch, according to embodiments;

[0029] FIG. 15 is a diagram further illustrating an air gap
switch, according to embodiments;

[0030] FIG. 16A and FIG. 16B are diagrams illustrating a
sub-plate steel screw, according to embodiments;

[0031] FIG. 17A is a diagram illustrating an alignment
element, according to embodiments;

[0032] FIG. 17B is a diagram illustrating Section M-M of
FIG. 17A;

[0033] FIG. 17C, is a diagram illustrating a detail of FIG.
17B;

[0034] FIG. 17D is a diagram illustrating Section P-P of
FIG. 17A;

[0035] FIG. 17E is a diagram illustrating a detail of FIG.
17D,

[0036] FIG. 18 is a diagram illustrating a button having a

rear pivot, according to embodiments;
[0037] FIG. 19A is diagram further illustrating a button
having a rear pivot, according to embodiments;
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[0038] FIG. 19B is a diagram illustrating Section T-T of
FIG. 19A;

[0039] FIG. 19C is a diagram illustrating a detail of FIG.
19B;

[0040] FIG. 20A, FIG. 20B, and FIG. 21A are diagrams

illustrating various views of a rocker button, according to
embodiments;

[0041] FIG. 21B is a diagram illustrating Section W-W of
FIG. 21A;

[0042] FIG. 21C is a diagram illustrating a detail of FIG.
21B;

[0043] FIG. 22A is a diagram illustrating a face plate,

according to embodiments;

[0044] FIG. 22B is a diagram illustrating Section AC-AC
of FIG. 22A;

[0045] FIG. 22C is a diagram illustrating a detail of FIG.
22B;

[0046] FIGS. 23A and 23B are diagrams illustrating views

of ESD shielding, according to embodiments;

[0047] FIG. 23C is a diagram illustrating a detail of FIG.
23B;
[0048] FIG. 24A is diagram illustrating another view of

ESD shielding, according to embodiments;

[0049] FIG. 24B is a diagram illustrating Section AG-AG
of FIG. 24A;

[0050] FIG. 24C is a diagram illustrating a detail of FIG.
24B; and

[0051] FIG. 25 is a diagram illustrating button configur-
ability, according to embodiments.

DETAILED DESCRIPTION

[0052] As referred to herein, a junction box assembly may
be referred to, characterized, and/or configured as any of an
outlet junction box, a button junction box, a switch junction
box, a dimmer junction box, a junction box, an outlet, a gang
box, a light switch, an electronic switch, a switch box, etc.
According to embodiments, a junction box assembly may be
any of installed in, disposed in, attached to, mounted to, built
into, etc., an interior or exterior wall, for example, to provide
a user (e.g., a home owner, a security guard, or any other
type of person) access to buttons, switches, user inputs,
control elements, etc., for example, for controlling electrical
devices that are connected to the junction box. According to
embodiments discussed herein, a junction box assembly
may provide any of ease of installation, user configurability,
durable mechanical action, aesthetic user experience, and/or
any other similar benefits, features, characteristics, etc.,
associated with installation and use of a junction box.
[0053] For example, according to embodiments discussed
herein, a junction box assembly may provide (e.g., and/or
allow for) any of case of installation as performed by a
technical professional, user configurability and/or customi-
zation performed by a typical homeowner and/or a technical
professional, durable mechanical action for any of buttons,
switches, sliders, user inputs, etc., aesthetic user experience
including any of form factor, color, texture, air gaps between
parts and/or components, backlight bleed, etc., and/or any
other features, components, parts, characteristics, elements,
etc., that address the above noted factors and/or consider-
ations of a junction box assembly.

[0054] According to embodiments, although the disclo-
sure herein is not limited to such, there may be the following
use cases. In a case of installing (e.g., by a technical
professional), a junction box assembly according to embodi-
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ments described herein may provide a reduction in time,
complexity, steps, cost, expertise, etc., for installation of the
junction box assembly. In a case of a person using, operat-
ing, viewing, configuring, etc., the junction box assembly,
according to embodiments described and/or discussed
herein, may provide a reduction in time, complexity, steps,
cost, expertise, etc., for such person. In a case of any of
retailing, manufacturing, stocking, warehousing, installing,
etc., a junction box assembly, according to embodiments
described herein, may provide a reduction in time, complex-
ity, steps, cost, expertise, etc., for such case (e.g., less stock
items, SKUs, etc.).

[0055] Embodiments discussed herein, referring to FIG.
1A through FIG. 25, may have any of the following features:
(1) a grounding wire attached to a metal base plate; (2) a
back box wire terminal providing isolation between a
printed circuit board (PCB) and wires; (3) a back lighting
diffusion element; (4) back lighting (which may be inter-
changeably referred to as backlighting); (5) light blocking
foam; (6) a light blocking horn; (7) an electro-static dis-
charge (ESD) shield; (8) a face plate mounting magnet; (9)
a mounted indicator light emitting diode (LED); (10) a
separate indicator LED; (11) an indicator light pipe; (12) a
light pipe having multiple sections; (13) an ambient light
pipe; (14) an air gap switch; (15) a base plate steel screw;
(16) an alignment element; (17) a button having a rear pivot;
(18) a button having corner and/or multiple pivots; (19) a
face plate having an adjustable height; (20) a magnetic face
plate; (21) button configurability; (22) center engraving for
buttons; and (23) large buttons.

[0056] FIG. 1A is a diagram illustrating elements of a
1-gang junction box assembly, including a metal base plate
and a grounding wire, according to embodiments. FIG. 1B
is a diagram illustrating elements, and assembly thereof, of
a 1-gang junction box assembly, according to embodiments.
FIG. 1C is a diagram illustrating assembly of elements of a
1-gang junction box assembly, according to embodiments.
FIG. 2A is a diagram illustrating elements of a 4-gang
junction box assembly, according to embodiments. FIG. 2B
is a diagram illustrating assembly of elements of a 4-gang
junction box assembly, according to embodiments.

[0057] According to embodiments, referring to FIG. 1A
through FIG. 1C, a junction box assembly 100 may include
any of a metal base plate 101, a grounding wire 103, a
junction box 104 and plate screws 105. According to
embodiments, plate screws 105 may be for attaching the
metal base plate 101 to the junction box 104. According to
embodiments, any suitable and/or similar element for attach-
ing the metal base plate 101 to the junction box 104 may be
used in place of the plate screws 105. According to embodi-
ments, a metal base plate (which may be interchangeable
referred to as a base plate) 101 may have an attachment
feature 102 for attaching a grounding wire 103 to the base
plate 101.

[0058] That is, according to embodiments, a junction box
assembly 100 may include a grounded base plate by having
a metal base plate 101 attached to a grounding wire 103.
According to embodiments, the metal base plate 101 may be
tied to earth ground (e.g., only) through the metal base plate
101 (which may also be interchangeably referred to as a
sub-plate). According to embodiments, in such a case of the
metal base plate 101 being tied (e.g., connected, attached,
etc.) to the earth ground, there may be no need for the earth
ground to be tied through all devices (e.g., device 306 of
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FIG. 3A, devices 406 of FIG. 4A) included in a junction box
assembly. According to embodiments, such grounded base
plate (e.g., metal base plate 101) may have metal contact
with (e.g., connection to) each device included in the junc-
tion box assembly 100. In such a case, the included devices
may be to ground via metal-to-metal contact with the base
plate. According to embodiments, there may be multiple
methods of making contact between a device and the base
plate 101.

[0059] Referring to FIGS. 2A and 2B, a 4-gang junction
box assembly 200 may be similar to the 1-gang junction box
assembly 100 as shown in FIGS. 1A and 1B. That is,
according to embodiments a 4-gang junction box assembly
200 may include a base plate 201 having an attachment
feature 202, a grounding wire 203, a junction box 204, and
plate screws 205. According to embodiments, the base plate
202 may have a larger size (e.g., width) for accommodating
more devices, that is for a 4-gang junction box 204. Fur-
thermore, the embodiments described herein are not limited
to a 1-gang or 4-gang junction boxes, and may be for any
size junction box (e.g., 2-gang, 3-gang, 5-gang, etc.).
[0060] FIG. 3A is a diagram illustrating elements of a
complete 1-gang junction box assembly, according to
embodiments. FIG. 3B is a diagram illustrating completed
assembly of a 1-gang junction box assembly, according to
embodiments. FIG. 4A is a diagram illustrating elements of
a complete 4-gang junction box assembly, according to
embodiments. FIG. 4B is a diagram illustrating completed
assembly of a 4-gang junction box assembly, according to
embodiments.

[0061] Referring to FIG. 3A and FIG. 3B, elements of a
complete 1-gang junction box assembly 300 may include
any of (e.g., metal) base plate 301 including attachment
feature 302, grounding wire 303, junction box 304, plate
screws 305, device 306, device screws 307, button array
308, face plate 309, and ambient light pipe 310. According
to embodiments device 306 may be any of a switch device,
a dimming device, a control device, a user input device, a
control button device, etc. Referring to FIG. 4A and FIG.
4B, elements of a complete 4-gang junction box assembly
400 may include any of (e.g., metal) base plate 401 includ-
ing attachment feature 402, grounding wire 403, junction
box 404, plate screws 405, devices 406, device screws 407,
button arrays 408, face plate 409, and ambient light pipe
410. According to embodiments device 306 may be any of
a switch device, a dimming device, a control device, a user
input device, a control button device, etc.

[0062] FIG. 5A is a diagram illustrating a back box wire
terminal of a junction box assembly, according to embodi-
ments. FIG. 5B is a diagram illustrating Section B-B of FIG.
5A. FIG. 5C is a diagram illustrating Detail C of FIG. 5B.
FIG. 6A is a diagram illustrating a view of a back box wire
terminal, according to embodiments. FIG. 6B is a diagram
illustrating another view of a back box wire terminal,
according to embodiments. FIG. 6C is a diagram illustrating
yet another view of a back box wire terminal, according to
embodiments. FIG. 6D is a diagram illustrating Section D-D
of FIG. 6B.

[0063] According to embodiments, a junction box assem-
bly may include a back box wire terminal 501, for example,
for enclosing and/or isolating (e.g., inserted romex) wire
from internal circuitry (e.g., that is also inserted into the
junction box). According to embodiments, in a case of a
back box wire terminal 501, a design may allow for a (e.g.,
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fully populated) printed circuit board (PCB) to be disposed
(e.g., just) above incoming romex wire. In such a case,
according to embodiments, plastic (e.g., of the back box
wire terminal) may (e.g., completely) enclose and/or isolate
the incoming romex wire, for example, so that it may not
contact the internal PCB. According to embodiments, a back
box wire terminal 501 may be molded it into a single part.
[0064] FIG. 7A is a diagram illustrating a back lighting
diffusion element, according to embodiments. FIG. 7B and
FIG. 7C are diagrams respectively illustrating a top view and
a bottom view of a back lighting diffusion element, accord-
ing to embodiments. FIG. 8A and FIG. 8B are diagrams
respectively illustrating top view and a bottom view of
another back lighting diffusion element, according to
embodiments.

[0065] According to embodiments, a junction box assem-
bly may include features for (e.g., performing, providing,
etc.) back light diffusion. According to embodiments, a back
lighting diffusion element 702, 802 may be included in a
junction box, for example, to provide diffusion of light in
and/or around the junction box. Conventionally back light-
ing diffusion can be achieved using a halftone dot pattern
that is applied (e.g., silkscreen or laser marked) to a part or
area of a conventional junction box. According to embodi-
ments, a back lighting diffusion element 702, 802 may be a
molding feature (e.g., a molded element, a mold character-
istic, etc.) of any part and/or area(s) of a junction box
assembly, such as a molding feature of a button base 701,
801 as shown in FIGS. 7A and 8A. However, the present
disclosure is not limited thereto, and a back lighting diffu-
sion element 702, 802 may be a molding feature included in
any part, element, and/or area of a junction box assembly.
Further, according to embodiments, a back lighting diffusion
element 702, 802 may be an area of a part that may be have
any degree (e.g., complete, partial, etc.) of opaqueness, for
example, without being a molding features.

[0066] According to embodiments, a back light diffusion
element 702, 802 included in a junction box assembly (e.g.,
in or on parts and/or elements included therein) may have a
molding including a scoring 702, 802 (e.g., a v-shaped
scoring, circular-dot scoring, and/or any other suitable and/
or similar scoring) pattern, for example, for diffusing (e.g.,
that may diffuse) light using molded features. According to
embodiments, a junction box may include a button base 701,
801. According to embodiments, a button base may be (e.g.,
function as, molded as, etc.) a structural component that is
also a light pipe component. That is, according to embodi-
ments, a button base 701, 801 may be molded as one element
(e.g., simultaneously) providing: (1) a light pipe feature for
guiding light; and (2) a button base for a button (e.g., a
button array). In such case of the button base 701, 801
providing light pipe features, there may be no need or use for
a (e.g., separate, clear) plastic light diffuser.

[0067] According to embodiments, a junction box assem-
bly may include features for (e.g., performing, providing,
etc.) backlighting of a button, which may also be referred to
as a backlit button. According to embodiments, a backlit
button may have a molding process including more than one
shot (e.g., application) of mold, for example, in order to
mold the backlit button using two shots of mold (e.g., a
two-shot molding process, procedure, technique, etc.).
According to embodiments, a 2-shot molding technique may
be (e.g., used, unique, configured, etc.) for isolating light
transfer to a (e.g., specific) location on and/or area of a
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button. In other words, according to embodiments, the
button may be formed using two different shots of mold, one
shot of mold being a transparent material and the other shot
of mold being an opaque material. That is, according to
embodiments, a part of a button may be opaque, for
example, to block unwanted light.

[0068] According to embodiments, a junction box assem-
bly may include (although not shown) light blocking foam,
for example, attached to buttons for light blocking. That is,
according to embodiments of junction box features dis-
cussed herein, a (e.g., small) piece of light blocking foam
may be adhered to the front of an ESD shield to block light
between the buttons, for example, according to a configu-
ration of a junction box and/or its features, as discussed
herein.

[0069] FIG. 9A and FIG. 9B are diagrams illustrating a
device button including a light blocking horn, according to
embodiments. FIG. 10A, FIG. 10B, and FIG. 10C are
diagrams illustrating various views of a device button
including a light blocking horn, according to embodiments.
[0070] According to embodiments, a junction box assem-
bly may include a button 901 having (e.g., including) a light
blocking horn 902, for example, that is disposed at (e.g.,
designed into, part of, connected to, etc.) a front of the
button 901, for example, for blocking light. According to
embodiments, such a horn 902 may be included in (e.g.,
designed into) a front (e.g., end, side, part, etc.) of each
button 901. According to embodiments, in a case of a light
blocking horn 902 of a button 901, light (e.g., emitted,
diffused, emanating, etc., from) between buttons 901 may be
blocked. In such a case, for example, use of foam and/or
other additional pieces may be avoided and/or minimized/
reduced.

[0071] FIG. 11A and FIG. 11B are diagrams illustrating an
Electro-Static Discharge (ESD) shield, according to embodi-
ments.

[0072] According to embodiments, a junction box assem-
bly may include (e.g., may have) an electro-static discharge
(ESD) shield 1101. In a case of an ESD shield 1101
according to embodiments, for example, as shown in FIG.
11A and FIG. 11B, (e.g., each of the) devices (e.g., having
a metal yolk) included in a junction box may contact (e.g.,
connect to) an earth ground, for example, via the ESD shield
1101 disposed on a top surface, or in other words, an upper
surface ESD shield 1101. According to embodiments, a
spring feature is created by bending a portion of the ESD
shield 1101 around the device. According to embodiments,
such curved feature of the ESD shield 1101 may be shaped
to act like a spring contact against a subplate (e.g., a base
plate), for example, so that the spring feature is retained in
the button base and yolk plate parts in the device assembly.
According to embodiments, in such a case, ESD damage to
the unit may be avoided, for example, using a (e.g., thin)
metal ESD shield 1101 on the outside of the junction box.
According to embodiments, an ESD shield 1101 may con-
tact (e.g., connect to) earth ground via screws that tie (e.g.,
connect) the ESD shield 1101 to a device yoke plate that
contacts (e.g., further and/or then makes contact with) a
metal base plate. According to embodiments, there may be
various methods of tying and/or attached the ESD shield
1101 to a metal base plate.

[0073] FIG. 12A and FIG. 12B are diagrams illustrating a
mounting magnet for a face plate, according to embodi-
ments.
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[0074] According to embodiments, a junction box assem-
bly may include a face plate 1209 having (e.g., including)
mounting magnets 1201 having (e.g., including) any of a
magnet pattern and a fastening method. According to
embodiments, a mounting magnet 1201 may be (e.g., used)
for fastening the face plate 1209 to a base plate. According
to embodiments, a mounting magnet 1201 may avoid center
bowing and/or misalignment, for example, because of a
(e.g., unique) pattern, for example, that avoids and/or pre-
vents center bowing or misalignment. For example, accord-
ing to embodiments, four magnets may be placed at corners
of the face plate for attachment. In some cases, for example,
in cases of large gang face plates, additional magnets may be
used, for example at centered locations and/or at other
locations to help attachment. According to embodiments, a
mounting magnet 1201 may be heat staked in place, for
example, so as to avoid gluing and/or other assembly
methods. According to embodiments, a countersunk (e.g.,
circular) magnet may be attached by heat steaking a plastic
post through the center of the magnet, and for example,
reduces tolerance issues associated with a snap based
design. According to embodiments, such may be referred to
as a (e.g., unique) circular snapping method.

[0075] According to embodiments, a junction box assem-
bly may include a mounted indicator LED and/or features
for mounting an indicator LED. According to embodiments,
an indicator LED mounting may have a snap mounting
method. In this regard, according to embodiments, an indi-
cator light pipe (e.g., that attaches and/or mounts to an
indicator LED) may have a (e.g., unique) circular snapping
method, for example, that allows for minimal material
and/or machine placement. According to embodiments, an
indicator LED mounting may be symmetrical, that is, may
have a symmetrical shape.

[0076] According to embodiments, a junction box assem-
bly may include (although not shown) any of a separate
indicator LED, for example, providing and/or allowing for
custom backlighting (e.g., configurable according to user
preferences). According to embodiments, a separate indica-
tor LED may provide status indication of the button. Accord-
ing to embodiments, a separate indicator LED may provide
(e.g., allow for) separating product status indication lighting
from engraved backlighting, for example, to allow a user of
junction box assembly to perceive status indication infor-
mation and/or lighting separately from button backlighting.
According to embodiments, in a case of a separate LED
indicator, lighting products may allow for (e.g., completely)
custom backlit engraving text.

[0077] FIG. 13A and FIG. 13B are diagrams illustrating an
indicator light pipe, according to embodiments.

[0078] According to embodiments, a light pipe 1301 may
be for guiding light emitted by an LED, and may be referred
to as an LED light pipe 1301, and in a case of guiding light
used for indicating (e.g., a status of a button 1309, a switch,
etc.), the light pipe 1301 may be referred to as an indicator
LED light pipe 1301. According to embodiments, a light
pipe 1301 may be included in (e.g., as any of a separate
element, and attached element, or a molded element) a
button 1308. According to embodiments, an indicator LED
light pipe 1301 may be for providing light for more than one
indication, for example, by guiding (e.g., channeling) light
emitted by any number of LEDs to any number of elements,
such as buttons, switches, border, areas, etc. According to
embodiments, an indicator LED light pipe 1301 may be for
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buttons 1308 of varying sizes (e.g., heights, widths, depths),
such as, for example, a dual height (e.g., 2H) button. In a
case of a 2H button having at least 2 LEDs, according to
embodiments, a light pipe 1301 may include multiple sec-
tions, one or more of which may be for connecting to the at
least 2 LED:s.

[0079] According to embodiments, (e.g., any one or more
of) the multiple sections of the light pipe 1301 may be for
funneling light from (e.g., respective, each, several, etc.)
LEDs, for example, into one or more other sections of the
light pipe 1301, for example, to create (e.g., simulate) a
single light source. According to embodiments, one or more
of the LEDs may have same/similar or different character-
istics. According to embodiments, one or more of the
multiple sections may have (e.g., need, require) features
and/or characteristics that are different from others of the
multiple sections, for example, to provide consistent light
characteristics at the output. According to embodiments, one
or more of the multiple sections may have (e.g., particular,
distinct, certain, etc.) features for light pipe angles and LED
intensity, for example, to allow light matching in a single
LED light pipe 1301. Accordingly, there may be a reduced
number of LEDs, for example, on a PCB of a junction box,
thus reducing complexity and cost.

[0080] According to embodiments, a junction box assem-
bly may include an ambient light pipe 310, 410 for sensing
and/or detecting ambient light, for example, as detected in
(e.g., as emitted by) a room, or any other such area/
environment. Such ambient light pipe 310, 410 may be
referred to as an ambient light sensor pipe. According to
embodiments, there may be an assembly method for an
ambient light sensor light pipe, such that, for example, the
ambient light sensor light pipe has (e.g., a unique) snap
design features to fasten to the face plate. According to
embodiments, such features may include any of a length of
snap (e.g., snapping, snappable, etc.) elements, a flexibility
and/or durability (e.g., material, dimensions, etc.) of snap
elements, and a position and/or location of snap elements
(e.g., outside of area of light transmission though light pipe,
for example to reduce unwanted light loss). In such a case,
the face plate may ship with the ambient light sensor already
in place using the unique snaps.

[0081] FIG. 14A, FIG. 14B, and FIG. 15 are diagrams
illustrating an air gap switch, according to embodiments.

[0082] According to embodiments, a junction box assem-
bly may include an air gap switch 1401 (e.g. slider 1401), for
example, that provides any of increased durability and/or
usable lifetime. According to embodiments, an air gap
switch 1401 may include a (e.g., has designed in) pincers,
for example, that may snap onto a cast zinc yoke plate.
According to embodiments, the pincers of such an air gap
switch slider may provide (e.g., allow for) a lifetime of snaps
with positive indication of on/off.

[0083] FIG. 16A and FIG. 16B are diagrams illustrating a
sub-plate steel screw, according to embodiments.

[0084] According to embodiments, a junction box assem-
bly may include a base plate (e.g., a sub-plate) steel screw
1601 providing magnetic contact to a base plate. According
to embodiments, a magnetic steel plate may be formed of a
screw 1601 that is threaded on one side, for example, to
attach (e.g., screw into) to a base plate. According to
embodiments, in a case of a steel screw 1601 being magnetic
and having a threaded side for attaching to a base plate, the
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steel screw 1601 may be attached to the base plate without
use of glue or other similar bonding type of fastening
methods.

[0085] FIG. 17A is a diagram illustrating an alignment
element, according to embodiments. FIG. 17B is a diagram
illustrating Section M-M of FIG. 17A. FIG. 17C, is a
diagram illustrating a detail of FIG. 17B. FIG. 17D is a
diagram illustrating Section P-P of FIG. 17A. FIG. 17E is a
diagram illustrating a detail of FIG. 17D.

[0086] According to embodiments, a junction box assem-
bly may include an alignment element 1701, for example,
that is a single pin assembly having a single pin 1701
connecting to any (e.g., all) elements, layers, components,
devices, etc., (e.g., that may be any of large, significant,
major, etc.) in the junction box assembly. According to
embodiments, a single pin 1701 may (e.g., be used to) align
all (e.g., major) components (e.g., that may be aligned) in the
junction box assembly, for example, by any of attaching,
connecting, integrating, sliding in, etc., to the components.
According to embodiments, a single pin 1701 (e.g., which
may also be referred to as an alignment pin, an alignment
element/part, etc.) may limit (e.g., possible) tolerance issues
and provide (e.g., more, nearly, increased, etc.) alignment of
any of the connected devices, elements, and/or parts
included in the junction box assembly. According to embodi-
ments, the alignment element 1301 that is a single point of
contact for (e.g., major) elements being aligned is not
limited to a single pin and/or a pin shape. That is, according
to embodiments, the alignment element 1301 may be any
suitable and/or similar singular shape that is (e.g. provides)
a single point of contact for (e.g., major) elements being
aligned.

[0087] FIG. 18 and FIG. 19A are diagrams illustrating a
button having a rear pivot, according to embodiments. FIG.
19B is a diagram illustrating Section T-T of FIG. 19A. FIG.
19C is a diagram illustrating a detail of FIG. 19B.

[0088] According to embodiments, a junction box assem-
bly may include a button 1808 having a rear pivot 1801 (e.g.,
a rear button pivot 1801). According to embodiments, a
button 1808 having a rear pivot 1801, which may be a flat
(e.g., non-rocker) button 1808, may have (e.g., include) the
rear pivot 1801 for creating positive activation when pressed
(e.g., by a person) anywhere on the button. According to
embodiments, the button 1808, which may be referred to as
a non-rocker sized button, may use a unique rear pivot 1801,
for example, that allows for positive activation when the
button is pressed anywhere, such as, for example, including
the back edge of the button. In other words, according to
embodiments, in a case of a rear pivot button for 1, 2, and
3 high buttons, a rotation axis of the button pivot may be
below the “working area” of the button face. In such a case,
there may be no “dead spot” on the button and the button
will work when pressed anywhere on the “working area”
face. According to embodiments, a button 1808 having a
rear pivot 1801, which may not be a rocker (e.g., a not flat)
button, may have (e.g., include) multiple rear pivots 1801,
for example, creating positive activation when pressed (e.g.,
by a person) anywhere on the button.

[0089] FIG. 20A, FIG. 20B, and FIG. 21A are diagrams
illustrating various views of a rocker button, according to
embodiments. FIG. 21B is a diagram illustrating Section
W-W of FIG. 21A. FIG. 21C is a diagram illustrating a detail
of FIG. 21B.
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[0090] According to embodiments, a rocker button 2008
may have a pivot and/or lever 2001 in each (e.g., every, all,
etc.) corners of the button 2008, for example, so that when
the button 2008 is pressed in any location, a certain (e.g.,
respective, correct, etc.) corner pivot 2001 and/or corner
lever 2001 is used (e.g., engaged, enabled, levered, etc.), for
example, to achieve consistent and positive activation. That
is, according to embodiments, in the (e.g., far, extreme, etc.)
corners of the button 2008, one snap 2001 may act as the
major pivot point, and in such a case, a flexibility of a
surface of the button 2008 may also aid in button activation
at the corners. According to embodiments, in a case of
rocker buttons 2008, a (e.g., floating) pivot 2001 design may
be used such that a rotation axis of the button 2008 changes
depending on where the button 2008 is pressed. According
to embodiments, this is because a button 2008 may be
constrained, for example, using the half of the mounting pins
and the dome actuator on the PCB board.

[0091] FIG. 22A is a diagram illustrating a face plate,
according to embodiments. FIG. 22B is a diagram illustrat-
ing Section AC-AC of FIG. 22A. FIG. 22C is a diagram
illustrating a detail of FIG. 22B.

[0092] According to embodiments, a junction box assem-
bly may include a face plate 2209, for example, having (e.g.,
including) an adjustable face plate height. According to
embodiments, a face plate 2209 having adjustable height, for
example, provided by (e.g., included) steel screws 2201 for
(e.g., used in the, attaching to, etc.) a base plate for (e.g.,
providing) magnetic attachment of the face plate 2209.
According to embodiments, such base plate screws 2201
may be turned in or out, for example, to change the height
of each magnetic attachment point, and in such a case,
controlling the height of a front surface of the face plate
2209. According to embodiments, a washer may be (e.g.,
used) under the base plate screws 2201, for example, to set
a default and/or normal height of the face plate 2209, for
example, with no adjustment.

[0093] According to embodiments, a face plate 2009 may
be magnetic. That is, according to embodiments, a (e.g.,
nearly) full and/or complete surface of a face plate 2209 may
be a magnet and/or magnetized, for example, with no (e.g.,
additional) attachment and/or snap points for attaching to the
junction box assembly and/or wall. According to embodi-
ments, in a case of a magnetized face plate 2209 for a large
junction box (e.g., 3-gang, 4-gang, etc.), locations of mag-
netism of the face plate may attach the magnetized face plate
to the junction box assembly and/or wall, for example, such
that additional (e.g., no further, zero, etc.) attachment points
(e.g., snaps, prongs, clasps, etc.) are needed (e.g., required).
[0094] FIGS. 23A and 23B are diagrams illustrating views
of electro-static discharge (ESD) shielding, according to
embodiments. FIG. 23C is a diagram illustrating a detail of
FIG. 23B. FIG. 24A is diagram illustrating another view of
electro-static discharge (ESD) shielding, according to
embodiments. FIG. 24B is a diagram illustrating Section
AG-AG of FIG. 24A. FIG. 24C is a diagram illustrating a
detail of FIG. 24B.

[0095] According to embodiments, a junction box assem-
bly may include ESD shielding 2301. According to embodi-
ments, a ESD shield 2301 having (e.g., including, designed
for, etc.) grounding to a base plate having (e.g., using, by,
via, etc.,) an integrated spring. According to embodiments,
an ESD shield 2301 may be (e.g., may be designed to bend
for providing tension as) a grounding spring, for example,
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by bending a portion of the ESD shield 2301 around a device
(e.g., any of the devices discussed herein) included in the
junction box assembly. According to embodiments, a
grounding spring (e.g., of the ESD shield 2301) may be
constrained by a button base and plastic yolk parts.

[0096] FIG. 25 is a diagram illustrating button configur-
ability, according to embodiments.

[0097] According to embodiments, a junction box assem-
bly may include (e.g., provide) button configurability, for
example, providing an increased number of button configu-
rations and/or types of button configurations. According to
embodiments, for example, in a case of center engraving of
buttons, button configurability may be provided for a variety
of'button shapes and sizes, such as, for example, single high,
double high, triple high, and rocker, and for example, six
possible button positions, meaning that any of: 6 single high
buttons, 3 double high, 2 triple high, or 1 rocker button may
be used. According to embodiments, in a case of button
configurability as discussed above, there may be a button
size and/or type for an up/down action button, for example,
that may be positioned (e.g., only used or usable) in the
bottom most button position.

[0098] According to embodiments, a junction box assem-
bly may include buttons having engraving at a center (e.g.,
a central and/or centralized location) of a button. That is,
according to embodiments, a button may be engraved at a
center of a button, for example, according to a backlighting
design, for example, of the junction box assembly. Accord-
ing to embodiments, a button may block light (e.g., performs
and/or operates as a light blocker), and in such a case,
buttons of various sizes may have (e.g., include) center
engraving. For example, in a case of buttons with mixed
heights not having engraving at a center of the buttons, a
2-high button engraved text may not align with that of a
1-high button and/or a 3-high button. On the other hand,
according to embodiments, in a case of a single large light
guide window and light blocking horn between buttons,
such allows for center engraving of buttons having different
sizes, and/or engraving anywhere on the face of the buttons
having different sizes.

[0099] According to embodiments, a junction box assem-
bly may include large buttons, for example, such that device
buttons included and/or installed in the junction box assem-
bly may be actuated (e.g., may provide consistent actuation)
by pressing any location on the top surface of the large
button. According to embodiments, in a case of large buttons
providing consistent actuation (e.g., across and/or at all
corners), buttons may have a same and/or similar width
while varying in length, for example, such that buttons are
(e.g., all) 45.2 mm wide, and button heights may vary at any
suitable ratio and/or spacing, such as: 14.4 mm, 29.7 mm,
44.9 mm, and 90.7 mm.

[0100] According to embodiments, as a first step, a metal
base plate may be screwed into a junction box, and an earth
ground may be attached (e.g., tied to, screwed to, connected
to, attached to, etc., etc.) to the metal base plate. According
to embodiments, the (e.g., one, singular, etc.) operation for
attaching or tying the earth ground to the metal base plate
may be the final and/or only grounding action for the
junction box assembly, for example, because no further
grounding wire attachments steps are needed for assembly
of the junction box assembly. According to embodiments, as
a second step, any number of devices may be installed
and/or wired into the junction box assembly, and the devices
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may be connected (e.g., screwed) into a base plate. Accord-
ing to embodiments, as a third step, buttons may be installed
and (e.g., subsequently) a magnetic face plate may be added
and/or attached to the junction box assembly. According to
embodiments, a junction box assembly method for installing
and/or mounting a junction box assembly may have a feature
of a base plate being installed first, for example, before
devices (e.g., including 3rd party devices using the herein
discussed device grounding method and/or system) and/or a
sub-plate included in the junction box assembly.

[0101] In the above description, reference numbers have
sometimes been used in connection with various terms.
Where a term is used in connection with a reference number,
it may refer to a specific element that is shown in one or
more of the Figures. Where a term is used without a
reference number, it may refer generally to the term without
limitation to any particular Figure.

[0102] The term “determining” encompasses a wide vari-
ety of actions and, therefore, “determining” can include
calculating, computing, processing, deriving, investigating,
looking up (e.g., looking up in a table, a database or another
data structure), ascertaining and the like. Also, “determin-
ing” can include receiving (e.g., receiving information),
accessing (e.g., accessing data in a memory) and the like.
Also, “determining” can include resolving, selecting, choos-
ing, establishing and the like.

[0103] The phrase “based on” does not mean “based only
on,” unless expressly specified otherwise. In other words,
the phrase “based on” describes both “based only on” and
“based at least on.”

[0104] The method(s) disclosed herein comprise one or
more steps or actions for achieving the described method.
The method steps and/or actions may be interchanged with
one another without departing from the scope of the claims.
In other words, unless a specific order of steps or actions is
required for proper operation of the method that is being
described, the order and/or use of specific steps and/or
actions may be modified without departing from the scope of
the claims.

[0105] Itis to be understood that the claims are not limited
to the precise configuration and components illustrated
above. Various modifications, changes and variations may
be made in the arrangement, operation and details of the
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systems, methods and apparatus described herein without
departing from the scope of the claims.

1. A junction box assembly including devices and com-
ponents of the junction box assembly, the junction box
assembly comprising:

a junction box having an interior for containing any of
devices and components included in the junction box
assembly;

a base plate having a central opening and a periphery
attaching to the junction box;

a grounding wire attached to the base plate;

a device connected to the grounding wire and disposed in
the central opening of the base plate;

a button array having any number of buttons and attaching
to the device; and

a face plate disposed to attach to the base plate and to
surround the button array.

2. The junction box assembly of claim 1, wherein the base
plate comprises an attachment feature that is molded ele-
ment attaching the base plate to the grounding wire.

3. The junction box assembly of claim 1, wherein the
button array comprises any number of buttons.

4. The junction box assembly of claim 3, wherein each of
the buttons includes one or more light blocking horns.

5. The junction box assembly of claim 3, wherein each of
the buttons includes more than two pivots.

6. The junction box assembly of claim 3, wherein one or
more of the buttons has center engraving.

7. The junction box assembly of claim 1, wherein the
button array is a light guide pipe guiding light through the
junction box assembly.

8. The junction box assembly of claim 1, further com-
prising a light diffusion element for diffusing light within the
junction box assembly.

9. The junction box assembly of claim 8, wherein the light
diffusion element is a molded feature disposed on the button
array.

10. The junction box assembly of claim 8, further com-
prising a controller configured to control a backlight of the
electrical device based on a sensed measurement of the
ambient light produced by the ambient light sensor.
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