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BACKGROUND
[0052] Modern buildings include wiring to deliver electrical power to lights, outlets, and
other devices. The electrical wiring terminates in an electrical box in a wall, ceiling, floor or
connected to another structural element. Connections are made to the wiring in the electrical
box. For example, electrical wiring may be connected to switches by stab-in connectors or
with screw terminals on the sides of the switch body. After installation, a cover plate is
placed over the switch body to cover the opening to the box while allowing access to

manually manipulate the switches.

BRIEF DESCRIPTION OF THE DRAWINGS
[0053] The accompanying drawings illustrate various examples of the principles described
herein and are a part of the specification. The illustrated examples are merely examples and
do not limit the scope of the claims.
[0054] Figures 1A-1D are views of two different switches, according to one example of
principles described herein.
[0055] Figures 2A and 2B are diagrams of electrical systems that include a switch and a
load controlled by the switch, according to one example of principles described herein.
[0056] Figures 3A-3C show an illustrative active cover plate for a rocker light switch,
according to one example of principles described herein.
[0057] Figures 4A-4C show an illustrative active cover plate for a toggle light switch,
according to one example of principles described herein.
[0058] Figure 5 shows an active cover plate installed over a rocker light switch, according

to one example of principles described herein.
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[0059] Figures 6A-6E show one illustrative embodiment of a prong for an active cover
plate, according to one example of principles described herein.

[0060] Figures 7A-7E show one illustrative embodiment of a prong for an active cover
plate, according to one example of principles described herein.

[0061] Figures 8A-8E show one illustrative embodiment of a prong for an active cover
plate, according to one example of principles described herein.

[0062] Figures 9A-9E show one illustrative embodiment of a prong for an active cover
plate, according to one example of principles described herein.

[0063] Figures 10A and 10B are diagrams of illustrative circuits that include light
switches, loads and active cover plates connected over the light switches, according to one
example of principles described herein.

[0064] Figures 11A and 11B are diagrams of illustrative circuits that include light
switches, loads and active cover plates connected over the light switches, according to one
example of principles described herein.

[0065] Figure 12 is a diagram of a system for controlling loads with active cover plates,
according to one embodiment of principles described herein.

[0066] Figure 13 shows one example of a three-way light switch, according one example
of principles described herein.

[0067] Figure 14 shows one example of a four-way light switch, according one example of
principles described herein.

[0068] Figures 15A-15C are diagrams of illustrative prongs and active cover plates for
multi-pole light switches, according to one example of principles described herein.

[0069] Figures 16A-16E are diagrams of illustrative active cover plates and installation
tools for multi-pole light switches, according to one example of principles described herein.
[0070] Figures 17A-17D are diagrams of illustrative active cover plates, prongs, and
installation tools for multi-pole light switches, according to one example of principles
described herein.

[0071] Figure 18 is a flow chart for installing an active cover plate over an electrical
receptacle, according to one embodiment of principles described herein.

[0072] Figures 19A-19D include a flow chart of an illustrative method for installing an
active cover plate using an installation tool, according to one example of principles described

herein.
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[0073] Figure 20 is an illustrative diagram of an electrical system that includes a double
gang light switch installation that controls two separate loads, according to one example of
principles described herein.

[0074] Figure 21 is another illustrative diagram of an electrical system that includes a
double gang light switch installation that controls two separate loads, according to one
example of principles described herein.

[0075] Figures 22A-22G show views of active cover plates for double gang light switches,
according to one example of principles described herein.

[0076] Throughout the drawings, identical reference numbers designate similar, but not

necessarily identical, elements.

DETAILED DESCRIPTION
[0077] Reference will now be made to the figures wherein like structures will be provided
with like reference designations. In the following description, for purposes of explanation,
numerous specific details are set forth in order to provide a thorough understanding of the
present systems and methods. It will be apparent, however, that systems and methods may be
practiced without these specific details. It is understood that the figures are diagrammatic
and schematic representations of some embodiments of the invention, and are not limiting of
the present invention, nor are they necessarily drawn to scale. Reference in the specification
to “an example” or similar language means that a particular feature, structure, or
characteristic described in connection with the example is included in at least that one
example, but not necessarily in other examples. Additionally, features shown and/or
described in connection with one figure may be combined with features shown and/or
described in connection with other figures.
[0078] Switches are a standard electrical receptacle/fixture in modern homes. Switches are
typically placed near entryways or doors so that a person entering or leaving an area can
easily turn on or off the lights or appliances. The position of the switch installations makes
them ideal for incorporating nightlights, guidelights, or illuminated images. For example, if a
switch installation incorporated a nightlight, the nightlight would illuminate the entry way,
the floor around the entryway and the light switch itself. The nightlight would provide a
valuable reference point to allow a home owner to orient themselves and properly navigate

the area.
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[0079] While the attractiveness of nightlights incorporated into switch installations is clear,
there are a number of significant challenges in designing a nightlight that is easy to install and
provides the desired level of illumination without adverse effects.

[0080] Standard switches in North America (Canada, United States, Mexico, etc.) have two
standard styles: toggle and décor. Figures 1A and 1B show a décor switch (100), also called
a rocker switch. The switch (100) includes a rocker paddle (105) and a body (110). To
change the state of the switch and its controlled load, the user depresses either the top or
bottom of the paddle (105). This changes the internal state of contacts within the switch
(105) to either connect or disconnect the electrical load from a power source. The body (110)
of the switch includes two screw terminals (115, 120) and a yoke (130). The screw terminals
(115, 120) serve as attachment points for electrical wiring. For example, a “hot” wire may be
attached to one of the terminals and a traveler wire may be attached to the other terminal.

The hot wire supplies electrical power to the switch and the traveler wire connects the switch
to the electrical load. When the switch (100) is in the ON position, internal contacts connect
the first screw terminal (115) to the second screw terminal (120) and electrical energy is
available to the load. When the switch is in the OFF position, the internal contacts do not
make a connection between the screw terminals and there is no electrical power available to
the load.

[0081] The yoke (130) provides a structure to connect the switch (100) to a housing such
as an electrical box. In some switches, the yoke or bracket (130) is metal and may be
connected to a ground screw terminal (125). A ground wire may be connected to the ground
screw terminal (125) to ensure that if there is a fault in the electrical system and electricity is
applied to the yoke (130), this electricity will be dissipated through the ground wire.

[0082] Figures 1C and 1D show an illustrative example of a toggle switch (150). The
switch (150) includes a toggle (165), a yoke (160), two screw terminals (172, 175) and a
ground terminal (155). To operate the toggle switch (150) a user moves the toggle (165)
either up or down to change the state of the internal contacts in the toggle switch (150). As
discussed above, this either connects or disconnects the internal electrical path between the
two screw terminals (172, 175). The yoke (160) in this example is metal and can be
electrically connected to a ground wire using the ground screw terminal (155).

[0083] One method of connecting the wires to the screw terminals (172, 175) includes

loosening the screws and wrapping the electrical wire around the shaft of the screw, then
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tightening the screw to sandwich the wire between the head of the screw and the switch body
(170). Figure 1D also shows an alternative mechanism for connecting wires to the screw
terminals. This alternative connection uses stab-in connectors (177, 179). The end of the
electrical wire is stripped and forced into the stab-in connectors (177, 179) to make an
electrical connection with the internal contacts without utilizing screw terminals. Even when
stab in connectors are used the screw terminals (172, 175) remain part of the electrical circuit.
[0084] Figure 2A is a block diagram showing an illustrative electrical system (200) for
controlling a load. In this example, the system (200) includes a switch (202), wiring (215,
210, 225) and an exterior load (220). In this case the exterior load (220) is illustrated as an
overhead light, but the load could be any electrical load that can be controlled by a switch,
including lamps, motors, fans, air conditioners, etc. Terminal A (217) of the switch (202) is
connected to a hot wire (215). The hot wire (215) is part of the power distribution in the
house or building and delivers electricity to the system. The switch (202) includes internal
contacts (235) which control the flow of electrical current through the switch. In this case the
internal contacts (235) are closed. This allows a current flow (240) through the switch to
terminal B (218) which is connected to a traveler wire (210) that is connected to the load
(220). The current passes through the load (220) and into the neutral wire (225). The neutral
wire (225) acts as a sink for the electrical current.

[0085] Figure 2B is a block diagram showing an illustrative electrical system (200) for
controlling a load (220) that has been modified by placing an active cover plate (205) over
the switch (202). In this example, the internal contacts (235) are open so that no current
flows through the switch (202) and the light (220) is nominally OFF. This creates a voltage
differential across the terminals (217, 218), with terminal A (217) having a high voltage
because it is connected to the hot wire (215) and terminal B (218) having a lower voltage
because it is disconnected from the hot wire (215) and is connected to the neutral wire (225)
through the load (220).

[0086] The active cover plate (205) contacts the terminals (217, 218) of the switch (202) to
extract electrical power. Thus, in the configuration shown in Figures 2A and 2B, the active
cover plate can only extract power when there is a voltage difference across the terminals
(217, 218). When the internal contacts (235) are closed, the two terminals are electrically
connected by the internal contacts and are at substantially the same voltage. There may be a

very small voltage difference between the two terminals that is related to the contact
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resistance of the internal contacts. Ordinarily, this small voltage difference does not provide
a useful amount of current. Thus, the load (230) inside the active cover plate (205) in the
configuration shown in Fig. 2B may only have access to substantial amounts of electrical
power when the internal contacts (235) are open and the switch is OFF.

[0087] The bypass current (241) passes from terminal A (217) to terminal B (218) through
the load (230) in the active cover plate (205). Thus, the active cover plate (205) bypasses the
switch (202) and independently introduces a current into the traveler wire (210) that then
passes through the exterior load (220) and to the neutral wire (225).

[0088] Figures 3A, 3B and 3C show a rear, side, and front view, respectively, of an
illustrative active cover plate (300) for a rocker or décor light switch (see e.g. Figs. 1A, 1B).
Fig. 3A shows that the active cover plate (300) includes a face plate (305), a back plate (310),
and two prongs (315) extending rearward from the face plate (305). The prongs (315) are
configured to contact the screw terminals (115, 120; Fig. 1A) of the décor light switch (100;
Fig. 1A). A circuit board (311) represented by the dashed shape is sandwiched between the
face plate (305) and the back plate (310). The circuit board (311) is connected to the prongs
by conductors (312) represented by the dotted lines. When electrical power is available at the
prongs (315) (i.e. when there is a voltage difference between the prongs) the circuit board
(311) can produce illumination (314). In this case, the illumination (314) extends downward
from a bottom edge of the active cover plate (300). There are a wide variety of other ways
that the active cover plate (300) could be configured. For example, the illumination may
project out of different locations and/or be presented in different patterns. The illumination
may be a continuous bar or may be segmented into two, three or more segments. The
illumination could be produced by individual LEDs, LED filaments or other light sources.
The location and size of the circuit board is just one example. In other embodiments, the
circuit board may be a different size such as a simple rectangle and/or may be divided into
multiple sections or may be in other locations with respect to the cover plate. Further, the
prongs may have different shapes, quantities and locations. For example, there may be two,
three, four or five prongs at various locations and with various shapes on the cover plate.
Several illustrative examples are described below.

[0089] Figure 3B shows a side view of the active cover plate (300) with the prongs (315)
extending rearward from the face plate (305). Figure 3C shows a front view of the active

cover plate (300) with the prongs (315) visible through the rectangular aperture of the face
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plate (305). The prongs (315) include contacts (322) that may be configured to contact the
side screw terminals of a light switch (see e.g. 115, 120; Fig. 1A-1B).

[0090] In general, users of active cover plates may desire some amount of control over the
light output or other functionality within the active cover plate. For example, the user may
install an active cover plate over a light switch in an entry way and another active cover plate
over a light switch in an adult bedroom. The user may want high levels of illumination near
the entry way, but lower levels of illumination in the adult bedroom. Additionally or
alternatively, the user may wish to turn the illumination function off for a period of time.
Further, the user may wish to perform any number of other operations, including changing
the color or color temperature of the illumination. The switch/lens cover (320) can provide
this control by allowing the user to manually select various functions of the cover plate (300).
[0091] Figures 4A, 4B and 4C show a front, side, and rear perspective view, respectively,
of an illustrative active cover plate (400) for a toggle or standard light switch (see e.g. Figs.
1C, 1D). Figure 4A shows a front of the active cover plate (400), including the face plate
(405) and the switch (420) in the lower left corner of the face plate. Figure 4B shows a side
view of the active cover plate (400) with prongs (415) extending rearward {rom the faceplate
(405).

[0092] Fig. 4C shows that the active cover plate (400) includes a faceplate (405), a back
plate (410), and two prongs (415) extending rearward from the face plate (405). The prongs
(415) are configured to contact the screw terminals (172, 175; Fig. 1D) of the toggle light
switch (150; Fig. 1D). The prongs (415) include insulating hoods (412) and contact surfaces
(422). The insulating hoods (412) provide for smooth installation and prevent undesired
electrical contact with surrounding conductors when the cover plate is installed over the
switch (150, Fig. 1C). The contact surfaces (422) are configured to contact the screw head or
other conductors of the side screw terminals (172, 175; Fig. 1D) on the light switch.

[0093] Figure 5 is an end view of an active cover plate (300) installed over a décor switch
(100). The faceplate (305) of the active cover plate fits around the rocker/paddle (105) of the
light switch (100). The prongs (315) extend rearward around the shoulder (111) of the switch
body (110) so that the contact surfaces (322) electrically contact the screw terminals (115,
120, Figs. 1A, 1B). The contact between the contacts (322) and the screw terminals (115)
supplies electrical power to the circuit in the active cover plate (300). This is only one

example of a technique for extracting power from the switch or wiring. A variety of other
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techniques could also be used. For example, the cover plate may have wires with a stripped
portion or spade connectors that could be attached to the screw terminals on the switch or
directly to the wiring that supplies electrical power to the switch.

[0094] Figures 6A-6E show one illustrative embodiment of a prong (600) for an active
cover plate. Figure 6A is a top view of the exemplary prong (600). Figure 6B is a front
view, Figure 6C is a bottom view, Figure 6D is a side view and Figure 6E is a rear view of
the prong (600). This prong (600) may be used in any of a variety of active cover plates,
including active cover plates for rocker/décor light switches that have two or four prongs.
For example, this prong or other prong may be used for both toggle and rocker light switches.
As discussed above, the prong may be attached to the faceplate/back plate and extends
rearward from the faceplate.

[0095] In this example, the prong includes both front (608) and rear insulation (604). This
insulation may protect the conductive elements of the prong from contact with other
conductive elements that may be present during installation or operation of the active cover
plate. The front insulation (608) may insulate against electrical contact with the metal yoke
of light switches or other elements and the rear insulation (604) may insulate against
electrical contact with electrical conductors in the electrical box and against contact with
conducting electrical boxes.

[0096] In this case, the insulating cover (617, Fig. 6D), comprising the rear insulation
(604), front insulation (608), side ramps (606) and main ramp (612), may all be formed as a
single piece of insulating material, with the front insulation (608) connected to the rear
insulation (604) along a bottom edge(s) by a living hinge(s) (610). The living hinge (610) in
this example is a thin piece of plastic that bends to allow the front insulation (608) and rear
insulation (604) to sandwich the flexible conductor (603) between them. The front and rear
insulation (608, 604) can be joined using any of a number of techniques, including sonic
welding, adhesive, heat pressing, cold pressing (such as compressing a stake or post that
connects the front and rear insulation), or other suitable technique. In this example, the top
portions of the front and rear insulation are joined by a sonic welding joint (613) as shown in
Figure 6E. The rear insulation (604) includes a depression (618) that mates with the backside
of the contact (622). This produces a join line (616) between the front and rear insulation.
[0097] In this case the flexible conductor (603) is a flexible metal strip that forms both the

base (602) which is secured to the faceplate, backplate or other element, and the contact (622)
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which is formed in the flexible metal strip. A variety of other conductors could be used
including wire, flexible circuitry, conductive plastic or other appropriate conductor. The
prong may have any of a variety of shapes, including the shape shown in Figures 6A-6D. For
example, the prong (600) may have an elbow or bend (607) that allows the prong to reach
around the shoulder of a rocker/décor light switch (see e.g. Figures 5, 17B).

[0098] The contact (622) protrudes out of an aperture in the insulation. The contact may
be formed in any of a number of ways. It may be an integral part of the flexible metal strip or
it may be a separate piece, such as a rivet or other appropriate conductor that is electrically
connected to the flexible conductor (603). The contact (622) in this example has a generally
oval or elliptical shape. This shape allows for contact with screw terminals with different
locations/sizes on a range of different light switches. In this example, the primary or major
axis of the contact is at an angle with respect to a vertical line of symmetry of the prong and
with respect to a vector that is perpendicular to the rear surface of the face plate. This
rotation may serve a number of purposes, including preventing arcing between structures on
the light switch.

[0099] The prongs may also include a number of ramps (606, 612) surrounding the contact.
As discussed previously, the ramps (606, 612) allow the active cover plate to be installed
more easily. The side ramps (606) allow for vertical motion of the active cover plate to align
the prongs with the screw terminals and the aperture in the face plate with the light switch
toggle and/or rocker. The main ramp (612) in this case is a short, curved shape. This shape
is sufficient to guide the prongs around the outlet and outward when the screws in the screw
terminals are screwed out. In other words, the main ramps (612) are just long enough not to
catch between the head of the screw and the body of the outlet when the screws are out. The
length of the main ramp (612) in this example is significantly shorter than in some other
embodiments. The length of the main ramp (612) may be short to prevent interference with
other elements in the box. In light switch installations, the body of the light switch is often
narrower than outlets which tends to have the prongs protrude into the central area of the box
rather than along the walls in outlet installations. This brings the prongs into closer proximity
to (and potentially into contact with) wires in the box. This may be for a number of reasons:
first, there may be a number of wire bundles, wire nuts and other elements in the receptacle
box. In some instances, it was found that long main ramps may contact these elements in the

receptacle box and lift the contacts away from the screw terminals. This can be mitigated by
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shortening the main ramps and rapidly curving the main ramp away from the switch body
(outward). Second, when these prongs are used in two prong configurations (see €. g. active
cover plates shown in Figures 3A-4C) because both prongs are on the same side of the switch
body, there may be reduced need for the prongs to guide the light switch cover plate around
the body of the light switch. The prongs can be inserted on the appropriate side of the light
switch and then the cover plate moved into place to align the aperture in the face plate of the
cover plate with the toggle or rocker of the light switch.

[00100] Figures 7A-7E show one illustrative embodiment of a prong for an active cover
plate. Figure 7A is a top view of the exemplary prong (715). Figure 7B is a front view,
Figure 7C is a side view, Figure 7D is a rear view and Figure 7E is a perspective view of the
prong (715). This prong (715) may be used in any of a variety of active cover plates,
including active cover plates for toggle light switches that have two or four prongs. As
discussed above, the prong (715) may be attached to the faceplate/back plate and extends
rearward from the faceplate (see e.g. Figures 16B-16E).

[00101] In one illustrative embodiment, four of these prongs (715) may be used in an
active cover plate with four prongs for a toggle light switch as shown in Figures 16B-16E and
19B-19D. This configuration will work with a variety of light switches including single pole
switches (two screw terminals and a ground terminal), three-way switches (three screw
terminals and ground terminal) and four-way (four screw terminals and ground terminal) light
switches. Illustrative examples of these light switches are shown in Figures 1C, 1D, 13 and
14.

[00102] As shown in Figures 7A-7E, the prong (715) in this embodiment may be different
in some respects than other illustrative prongs described herein. In this configuration, the
prongs (715) may be straighter than in other embodiments. This may be for a number of
reasons. The toggle light switches (see e.g. Figures 1C, 1D, 13 and 14) vary in width but
typically do not have the wide shoulders and recessed screw terminals of the rocker/décor
switches. Consequently, the bend or elbow in the prongs more specifically designed for
rocker light switches may not be needed (see e.g. Figures 6A-E and Figures 9A-9E for
examples of prongs specifically designed for rocker light switches). Further, the
straight/upright configuration of the prongs (715) may allow for an easier installation over the

lights switches.
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[00103] In this example, the prong (715) includes a flexible conductor (711), a base (702)

with mounting apertures (720), rear insulation (704), front insulation (708), an off-axis
contact (722), side ramps (706), and a main ramp (712). The front and rear insulation (708,
704) may be separate pieces that are joined to each other or may be formed as a single piece
that is folded or formed around the contact (722). As shown in Figures 7A, 7C, and 7D, the
front and rear insulation (708, 704) may be joined by a joining post (724) that can be swaged,
heat staked, cold staked, glued, etc., to join the front and rear insulation. A variety of other
techniques could also be used to join the front and rear insulation (708, 704), such as sonic
welding, mechanical fasteners, etc. As discussed above, the front and rear insulation (708,
704) may be designed to protect the conductive elements of the prong from contact with other
conductive elements that may be present during installation or operation of the active cover
plate. In this case, the insulating cover, comprising the rear insulation (704), front insulation
(708), side ramps (706) and main ramp (712) may all be formed as a single piece of molded
material, with the front insulation (708) connected to the rear insulation (704). This
connection could be formed in a variety of ways, including using a living hinge(s) (710). The
main ramp in this embodiment, is generally angled away from the contact and relatively
straight and short. This shape can assist in guiding the prongs around the outlet and outward
when the screws in the screw terminals are screwed out. The length of the main ramp (712)
may be short to prevent interference with other elements in the box. In light switch
installations, the body of the light switch is often narrower than outlets which tends to have
the prongs protrude into the central area of the box rather than along the walls in outlet
installations. This brings the prongs into closer proximity to (and potentially into contact
with) wires in the box.

[00104] Figures 8A-8E show one illustrative embodiment of a prong (815) for active cover
plates. Figure 8A is a top view of the exemplary prong (815). Figure 8B is a front view,
Figure 8C is a bottom view, Figure 8D is a side view, and Figure 8E is a rear view of the
prong (815). This embodiment has some similarities with the prong described above and
shown in Figure 6A-6E and includes an elbow (821). The prong (815) can be used in any of
a variety of active cover plates, including active cover plates for rocker light switches that
have two or four prongs. However, as with other prong designs, the prong and/or principles
that it embodies may be used in conjunction with a variety of other configurations of light

switches, including toggle light switches.
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[00105] In this example, the prong (815) includes a base (802) with mounting apertures
(820), rear insulation (804), front insulation (808), an off-axis contact (822), side ramps
(806), and a main ramp (812). The front and rear insulation (808, 804) may be separate
pieces that are joined to each other or may be formed as a single piece that is folded or
formed around the contact. As shown in Figures 8A, 8D, and 8E, the front and rear
insulation (808, 804) may be joined by a joining post (824) that can be swaged, heat staked,
cold staked, glued, etc., to join the front and rear insulation (808, 804). A variety of other
techniques could also be used to join the front and rear insulation, such as sonic welding,
mechanical fasteners, etc. As discussed above, the front and rear insulation (808, 804) may
be designed to protect the conductive portions of the prong from undesirable contact with
other conductive elements that may be present during installation or operation of the active
cover plate. In this case, the insulating cover (817), comprising the rear insulation (804),
front insulation (808), side ramps (806) and main ramp (812) may all be formed as a single
piece of molded material, with the front insulation (808) connected to the rear insulation
(804). This connection could be formed in a variety of ways, including using a living
hinge(s) (810) and securing it with the joining post (824).

[00106] The main ramp (812) in this embodiment generally has a forward/inwardly
curving profile. This forward leaning profile may place the tips/ends of the ramps closer
together than the contacts. This profile may be counter intuitive, particularly in four prong
configurations (see e.g. Figure 17A) because the main ramps of the opposing prongs obscure
the opening between the prongs and would interfere with the switch passing between the
prongs. However, when the prongs are installed with the aid of an installation tool (see e.g.
Figure 17E) the prongs and main ramps are positioned outward and the ramps become more
vertical and assist the user in guiding the cover plate over the electrical receptacle (see e.g.
Figs. 17C, 18, and 19).

[00107] Figures 9A-9E show one illustrative embodiment of a prong (915) for an active
cover plate. This prong is similar in many respects to the prong shown in Figures 6A-6E and
Figures 8A-8E. Figure 9A is a top view of the exemplary prong (915). Figure 9B is a front
view, Figure 9C is a side view, Figure 9D is a rear view, and Figure 9E is a bottom view of
the prong (915). In this example, the prong (915) includes a base (902) with mounting
apertures (928), rear insulation (904), front insulation (908), an off-axis contact (922), side

ramps (906), and a main ramp (912). The base (902) may wire attach features (926) and
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mounting features (928) such as apertures. The front and rear insulation (908, 904) may be
separate pieces that are joined to each other or may be formed as a single piece that is folded
or formed around the contact. These are only examples. Prongs could have a number of
variations and alternative features. In this embodiment, the contact (922) may be round,
rectangular, or some alternative geometry instead of an off-axis oval. In this embodiment,
the prong (915) includes an indentation in the rear insulation (932) that conforms to the back
side of the contact (922). In this example, the front insulation (908) uniformly covers the
front of the prong and wraps around to the rear insulation. The joint/joining line (930)
between the front and rear insulation occurs on the back side of the contact. The front and
back insulation (908, 904) can be joined together along this joint/join line (930) using a
variety of techniques including sonic welding.

[00108] As discussed above, when secured to a faceplate as part an active cover plate the
main ramps are very close in their relaxed position (without the install tool in place). The
elbows (921) allow the prongs to fit around the shoulders of décor light switches. It should
be noted, that although these prongs are specifically designed to be used with décor/rocker
light switches, they may be used with toggle light switches or in other situations as well.
[00109] The prongs shown and described above and in other locations in documents
incorporated by reference are only illustrative examples. A number of different geometries,
materials, and configurations could be used. For example, the geometry of the prongs could
be changed to any appropriate configuration that was adapted to fit or contact the screw
terminals of the light switches. For example, as discussed in previously filed documents,
there may be one or more contacts on a prong. The insulation configurations may be
different. The conductors used may have different geometries, including using wires as the
strip conductors. The number of prongs may be adapted to specific or general electrical
receptacle configurations. These and any of a number of other modifications could be made
within the teachings and principles described herein.

[00110] Figure 10A shows a block diagram of an electrical system (1004) that includes an
active cover plate (1012) that is installed over a switch (1005) which is connected to a hot
wire (1010) and controls an external load (1006). When the switch is in the open position (as
shown), one terminal of the switch has 120V and the other terminal has a lower voltage
(shown here as OV). In this configuration, the active cover plate (1012) has access to the

voltage difference between the two terminals and can extract power from the switch by
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passing a current from a first terminal of the switch, through the circuit (1014) and into the
lower voltage terminal (labeled “0V™), through the external load (1006) and into the neutral
wire (1008). As mentioned elsewhere, there may be a limit to the amount of current and/or
power that can be utilized by the circuit (1014) before the external load (1006) reacts in an
undesirable way (for example a light bulb may flash or illuminate).

[00111] Figure 10B shows the same electrical system (1004) with the light switch (1005)
in the ON position. In this position, the hot wire (1010) is connected to the traveler wire
(1011) and electrical current flows directly to the load (1006) and out the neutral wire (1008).
The two terminals are electrically connected in the switch and have the same approximate
voltage at each terminal. In this case the circuit (1014) in the active cover plate (1012) does
not have access to power because the two terminals have the same voltage potential (120V).
[00112] The examples given above are only illustrative circuit designs. There are a
number of other configurations and circuit designs that could be used in accordance with the
principles described. There may be additional techniques that provide larger amounts of
power from a switch without causing undesirable behavior by the load controlled by the
switch. For example, users who turn on a light switch typically want the area to be
illuminated immediately. This is because the user is typically stepping into a room and needs
the illumination to help them navigate and/or see the contents of the area. However, users
may not particularly care that lights immediately turn off when a switch is turned off. For
example, upon going to bed, a user may appreciate that the lights don’t immediately turn off,
because the gradual dimming of the lights provides their eyes time to adjust to the darkness
and gives them time to get to the bed before the room is entirely dark.

[00113] This desirable “dimming” effect can be utilized to extract energy from the light
switch circuit and store it in an active cover plate or other device. According to one
embodiment, after the light switch is turned off, the circuit in the active cover plate allows
relatively large amounts of current to flow through the circuit so that the light gradually dims.
A capacitor, battery, or other storage device can tap into the current that is still flowing
through the circuit and light as it dims. In one example, the mechanical switch itself is
disconnected, but a significant amount of current passes through the parallel circuit in the
active cover plate, charging the capacitor or other storage device. As the device charges, this
current flow decreases and the lights gradually dim. In one embodiment, an ultra-capacitor is

charged over the course of several seconds while the lights dim. The ultra-capacitor is then
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discharged to charge a lithium ion battery. However, this is only one embodiment. A variety
of other embodiments could be used. For example, a fast charging battery could be charged
during the dimming of the light and be used as a battery source to supply energy to the circuit
at a later point or when the lights are on.

[00114] Other implementations for extracting power from light switch circuits includes
never turning the light on and simply allowing the parallel circuit in the active cover plate to
conduct all the power required by the load connected to the switch. Thus, when the light is
on, the circuit could extract a significant amount of power from the current flow without
disrupting the lighting. This creates the significant challenge of handling up to the maximum
rated circuit capacity through the prongs or other contacts. Several approaches could be used
individually or in combination to address this. For example, one approach would be to
monitor current flow through the prongs and cover plate circuitry and throttle the flow if it
became excessive or exceeded the current draw the prongs or circuitry were rated for. A
similar approach would be to monitor the temperatures of the prongs and/or circuitry. If the
temperatures were high, the circuit could shut down or reduce the amount of current. Other
approaches may include circuitry that detects arcing or excessive contact resistance at the
prongs. If arcing, heating or an increase in contact resistance was detected, the circuitry
could shut down or throttle the current flow.

[00115] Figures 11A and 11B an illustrative electrical system (1004) that includes an
active cover plate (1012) that is installed over a switch (1005) connected to a hot wore (1010)
and a traveler wire (1011) and typically controls an external load (1006). In this example,
the electrical system (1004) includes circuitry that allows the active cover plate (1012) to
obtain power when the light switch is on or off. As shown in Figure 11A, when the switch
(1005) 1s in the open position (as shown), one terminal of the switch has 120V and the other
terminal has a lower voltage (shown here as 10V). In this configuration, the active cover
plate (1012) has access to the voltage difference between the two terminals and can extract
power from the switch by passing a current from a first terminal of the switch, through the
circuitry and into the lower voltage terminal (labeled “10V”). The current then passes
through the external load (1006) and into the neutral wire (1008). As mentioned elsewhere,
there may be a limit to the amount of current and/or power that can be utilized by the active
cover plate circuit before the external load (1006) reacts in an undesirable way (for example a

light bulb may flash or illuminate). To obtain power regardless of the on or off state of the
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load, the active cover plate (1012) includes an internal switch (1102), a regulator (1106) and
aload (1108). The internal switch (1102) includes three nodes (A, B, and C). Node A is the
input node and the internal switch can connect node A to either node B or node C. When
there is a voltage difference across the switch terminals (nodes A and E) the internal switch
(1102) may make a connection from node A to node C. This connects the voltage to the
regulator (1106). The regulator is also connected to node D/E. The regulator (1106) can
modify/condition the voltage/current that is available and supply it to the load (1108). In
this configuration, the transformer (1104) is not electrically connected and does not have
substantial current passing through it.

[00116] Figure 11B shows the same electrical system (1004) but the load (1006) is ON and
receiving power through the active cover plate (1012). In this example, the two terminals A
and E of the switch (1005) remain open and have different voltages. Terminal/node A has
the input line voltage (nominally 120 V). The internal switch (1102) connects node A and
node B. Node B is connected to one leg of a transformer (1104). The electrical current flows
from node A to node B, through the transformer and out to node D and node E. In this case
there is some voltage drop through the transformer leg BD. This was arbitrarily selected to
be a 10 volt drop, which is reflected in the 110 voltage at node E. The opposite leg of the
transformer (1104) is connected to the regulator (1106) which uses the power transferred by
the transformer (1104) to power the load (1108). Consequently, the electrical power
supplied to the load (1006) passes from node A to node E through the cover plate (1012).
[00117] The configurations shown in Figures 11A and 11B allow the active cover plate
(1012) to obtain power whether the load is off or on. This is significant because it allows the
active cover plate (1012) installed over a light switch to support a wider range of loads,
including loads that need a constant power source. For example, loads that may need a
constant power source include networking, sensor, and actuation loads. In one embodiment,
the light switch may include a motion or other occupancy sensor(s) that communicate
wirelessly to other devices and/or cover plates. The active cover plate (1012) may include
any number of additional components, including capacitors or batteries to better
accommodate transient power events.

[00118] Figure 12 shows an illustrative system (1200) that uses various active cover plates
(1202, 1203, 1208, 1217) to control various loads, provide illumination and/or sense

environmental conditions. In one embodiment, several of the active cover plates (1202,
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1203) contain a circuit that includes the principles described with respect to Figures 11A and
11B. Specifically, the active cover plates (1202, 1203) are capable of activating a load
without changing the position the manual switch. In this example, a first active cover plate
(1202) has activated the load (1206) by routing the current through the cover plate while the
manual light switch remains off. The second active cover plate has switched the load (1207)
off. Thus, control of the internal switch (1102, Figure 11A, 11B) in the active cover plates
(1202, 1203) provides for control of their respective loads (1206, 1207). The active cover
plates (1202, 1203) may have wireless or wired interconnectivity to send and receive signals
from other devices. In this example, the active cover plates (1202, 1203) connect to a mesh
network (1204) as represented by the nodes adjacent to the active cover plates. The mesh
network may be of any appropriate type, including Bluetooth Low Energy (BLE), Thread,
Zigbee, Z-Wave, 802.11 based mesh networks, or other appropriate or future developed
network. Although the network is illustrated as being a mesh network, other network
topologies and protocols may be appropriate. For example, master/slave networks may be
used. A second WiFi network (1206-1 to1206-6) is also shown. However, because the WiFi
network consumes a large amount of power, power constrained devices such as battery
powered sensors (1216) and active cover plates (e.g. 1202, 1203) connected to light switches
may use the lower power mesh network protocol (1204). In other embodiments, the active
cover plate(s) mounted over light switches may actuate to manually change the position of
the switch mounted in the electrical box upon receiving an externally or internally generated
command.

[00119] In the system (1200) may also include various mobile devices (1220), routers
(1214), various smart devices such a Google Home (1212) or Amazon’s Alexa (1210)
devices, various home security devices (e.g. 1215), motion active cover plates (1217), and
various sensors (1216). In one embodiment, an active cover plate (1208) can be used as a
bridge to translate/relay data from the mesh network (1204) to devices that use other
protocols. For example, if the network uses Zigbee or Z-Wave, the bridge active cover plate
(1208) could translate the communications into another protocol such as Wi-Fi or BLE so
that more devices could participate. One significant consideration of which protocol to use
for the mesh network is the power consumption required to participate. It may be beneficial
for devices that have limited power input or reserves for the network/protocol to have lower

power requirements. Examples of devices with more limited available power may include
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battery or solar powered sensors, mobile devices, active cover plates connected to sensitive
loads, etc. Network protocols that have lower power requirements may include BLE, Zigbee,
security communications in designated or other bands (e.g. 433 MHz, 900 MHz, 1800 MHz,
etc.) and Z-Wave networks. Future arising networks and custom networks may also be used.
In this example, the bridge active cover plate (1208) is shown as a cover plate that is
configured for outlets, where there are fewer power restrictions than light switches.
Consequently, it has access to more power and can transmit and receive at multiple
frequencies and with higher powered protocols than other devices with more limited power.
[00120] In one example, a user may wish to turn off a light (1206) but is out of the house.
Using their mobile phone, the user communicates over the internet/cell network to the router
(1214) which may not have direct access to the low power protocol/mesh network to control
the BLE lighting control active cover plate (1202). The router sends a Wi-Fi signal which is
accepted by the bridge active cover plate (1208) and translated into BLE protocol and passed
through the mesh (1204) to the lighting control active cover plate (1202) which then changes
the configuration of its internal switch or other element to turn the light (1206) off. For
example, the configuration of the internal switch may be changed from making a connection
between terminals A and B (as shown in Figure 11B) to making a connection between A and
C (as shown in Figure 11A).

[00121] The previous examples are directed to single pole switches that have two screw
terminals for connection of hot and neutral wires and one additional screw terminal for
connection of a ground wire. These single pole switches are used where only one switch
controls the exterior load. However, the principles described herein also apply to situations
where multiple switches control the load, multi-pole switches are used. For example, three-
way and four-way switches are used in rooms with multiple entrances, such as hallways,
stairways, and larger rooms. One light switch is located at each entrance so that a user
entering from any entrance can control the overhead lights. The electrical system is
configured so that changing the state of any switch results in a change in the load state.
Consequently, the lights can be turned ON or OFF from any entryway/switch.

[00122] The embodiments described above are only illustrative. The network may have
more components or less components than illustrated. For example, a group of active cover
plates that contain motion detectors (e.g. 1217) or other sensors may communicate between

each other without other components or networks. For example, there may be a network of
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motion sensing active cover plates that include one or more cover plates with motion sensors.
There may be additional active cover plates that are connected to the network or receive
commands from the network that do not have motion or other sensors. When motion is
detected by an active cover plate, it may send a signal to other active cover plates that signals
them to take an action. For example, a motion sensing active cover plate (1217) may be
located near an entrance to a home. When the motion sensing active cover plate (1217)
senses motion, it may take an internal action (such as illuminating the surrounding area or
turning on an exterior light) as well as sending a signal to other active cover plates that are
connected to its network or subnetwork. These active cover plates may then respond by
taking appropriate actions such as illuminating, increasing illumination, decreasing
illumination, turning off illumination, forwarding the command/signal to other active cover
plates, etc. In some embodiments, a subnetwork or channel may be manually or
electronically selected by a user to group the cover plates. For example, a user may select a
“group 1” designation for an entry way motion detector active cover plate and hallway
guidelight active cover plates. This can be performed manually by moving a switch on the
selected active cover plates to a position labeled “1”. After this grouping, when the motion
detector guidelight at the entry way detects motion, it will illuminate and signal other
guidelights in the group to also illuminate. This signaling could be accomplished through
electronic, sound, optical or other communication techniques. Guidelights that are not in
“group 1” will not illuminate. In another example, the user may have two motion sensing
active cover plates in different entryways to a kitchen, with illuminating active cover plates
mounted over the kitchen counter. The user designates this group of active cover plates as
“group 2”. If either of the motion sensing active cover plates detects motion, they send a
signal that causes the illuminating active cover plates over the kitchen counter to brighten for
a specific amount of time after motion ceases to be detected. There are a variety of other
implementations. For example, each active cover plate in a group may be configured to
detect motion. Upon sensing motion, a first active cover plate sends an optical signal to any
other guidelight in its group by flashing its lights in a manner that isn’t detectable by the user.
Any active cover plate in the group that detects this optical signal then illuminates and
repeats the signal. In this situation, the active cover plates in the group may sequentially
illuminate as the optical signal spreads throughout the group. In this example, grouping may

not be necessary.
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[00123] Figure 13 is a front view of an illustrative three-way switch (1304). This three-
way switch (1304) includes a body (1318), and a yoke/mounting bracket (1312) attached to
the body. A ground screw terminal (1314) is connected to the bracket (1312). The bracket
(1312) also includes various apertures and threaded holes for mounting of the switch (1304)
to an electrical box and for mounting a face plate over the switch. The switch (1304) also
includes three screw terminals (1316, 1320, and 1324). These screw terminals allow
electrical wires to be mechanically fastened and electrically connected to the switch. A
toggle (1322) allows the user to mechanically change the position of internal contacts to
change the electrical configuration of the switch. For example, a first screw terminal (1324)
may be electrically connected to a second screw terminal (1320). However, when a user
mechanically moves the toggle upward to a new location, the internal contacts may be
reconfigured to connect the first screw terminal (1324) to a third screw terminal (1316).
[00124] This is just one embodiment of a three-way switch. A variety of other three-way
switch configurations may also be used in conjunction with the principles described. For
example, the three-way switch may have a rocker rather than a toggle, or the wiring may be
connected to stab in connectors on the rear of the switch body rather than directly to the
screw terminals. The three-way switch and other switches described herein may also include
various sensors and actuators. For example, the switches may include motion detectors
and/or actuators to remotely/automatically control the loads/lights connected to the switch.
[00125] Figure 14 is a front view of an illustrative four-way switch (1308). The four-way
switch may include many of the same features as a three-way switch. For example, this four-
way switch (1308) includes a body (1318), and a yoke/mounting bracket (1312) attached to
the body. A ground screw terminal (1314) is connected to the bracket (1312). However, in
additional to the three screw terminals (1316, 1320, 1324), the four-way switch (1304) also
includes a fourth screw terminal (1326). Although the toggle (1322) allows the user to
mechanically change the electrical configuration of the switch, the internal contacts are
different than in a three-way switch. In this example, in a first configuration a first screw
terminal (1324) may be electrically connected to a second screw terminal (1320) and the third
screw terminal (1316) may be connected to the fourth screw terminal (1326). However,
when a user mechanically moves the toggle upward to a new location, the internal contacts
are reconfigured to connect the first screw terminal (1324) to the fourth screw terminal

(1326) and the third screw terminal (1316) is connected to the second screw terminal (1320).
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The above example is only illustrative of the principles described. Different switches may
have various other implementations.

[00126] Examples of electrical systems that include three-way and four-way switches are
given below. Unlike illustrative single pole switches shown and described in Figures 1A-1D,
these multi-pole switches do not have a preferred orientation. For single pole switches, it is
standard practice to mount the switches so that moving the toggle upward turns the light ON
and moving the toggle downward turns the light OFF. Mounting a single pole light switch
upside down would result in counterintuitive operation for the user. Because single pole light
switches have a consistent mounting configuration, the location of the screw terminals is also
fairly consistent (typically on the right of the switch when facing the front of the switch).
Thus, the two prongs on active cover plates intended for use with single pole switches (see
e.g. Figs. 3A, 3B, 3C, 4A, 4B, 4C, 5) can be located to consistently contact the screw
terminals. However, for three-way and four-way switches, simply repositioning the
toggle/rocker of any switch in the electrical system will change the state of the load/lights.
Thus, three-way and four-way light switches can be mounted upside down or right side up
without interfering with the user’s operation. This makes the locations of the screw terminals
less predictable.

[00127]  Further, as the configuration of the electrical system changes as a result of users
reconfiguring various light switches, the electrical interconnections between the various
screw terminals also changes. A pair of screw terminals that can supply electrical power to
an active cover plate in a first configuration may not be able to supply electrical power in a
second configuration. Thus, for an active cover plate to reliably receive electrical power, the
active cover plate may be configured to contact multiple screw terminals and select the screw
terminals that have electrical power for a given configuration.

[00128] Figure 15A is a diagram of a rear view of an active cover plate (1330) that
includes four prongs (A, B, C, D) and is configured to be compatible with both three-way and
four-way light switches. When the cover plate (1330) is placed over a three-way switch, one
of the prongs will not connect with a screw terminal. For example, the cover plate (1330)
may be placed over the three-way switch (1304, Fig. 13) and prong A may contact the first
screw terminal (1324), prong B may contact the second screw terminal (1320) and contact C
may contact the third screw terminal (1316). Prong D will rest on the body (1318) of the

switch (1304) and will not make contact with a screw terminal. If the three-way switch
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(1304) is mounted upside down, prong C may contact the second screw terminal (1320),
contact B may contact the first screw terminal (1324) and prong D may contact the third
screw terminal (1316) with prong C resting on the body (1318) and may not contact a screw
terminal. Thus, this configuration, which includes more prongs on the active cover plate than
there are terminals on the light switch accommodates multiple light switch mounting
orientations.

[00129] For four-way switches, the prongs (A, B, C, and D) of the active cover plate
(1330) may contact all four of the screw terminals when the light switch is mounted upside
down or right side up. However, there is no requirement that each of the prongs contact a
screw terminal. The active cover plate can extract power from the light switches if there is a
voltage difference between the screw terminals that will support electrical current flow.
[00130] Figure 15B shows an alternative configuration of an active cover plate (1332). In
this configuration, a fifth prong (E) has been added to the other prongs (A, B, C, and D).
This prong will make electrical contact with the ground screw terminal. It may contact the
yoke of the light switch (which is connected to the ground wire) or directly contact the
ground screw terminal.

[00131] Figure 15C shows a rear view of an active plate (1332) installed over a four-way
switch (1308). For purposes of illustration, electrical wires are not shown connected to the
screw terminals but are assumed to be in place. In this example, prong A may contact the
first screw terminal (1324), prong B may contact the second screw terminal (1320) and
contact C may contact the third screw terminal (1316), and prong D may contact the fourth
screw terminal (1326). Prong E contacts the conductive bracket/yoke (1312) that is
electrically connected to a ground screw terminal (1314).

[00132] In general, an active cover plate for installation over a multi-pole light switch may
include a face plate and at least three prongs extending rearward from the faceplate to
electrically contact terminals of the multi-pole switch. A circuit in the active cover plate is
connected to and draws power from the prongs. However, as discussed above, there may not
be a voltage difference between a given pair of these prongs that will support electrical
current flow. Thus, the circuit in the active cover plate will have to select or reselect the
screw terminals that have a voltage difference each time the electrical system is reconfigured.
[00133] However, the inclusion of four prongs can make installation more difficult. All

four prongs are placed around the light switch body, with two prongs on each side of the light
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switch body. To correctly install the active cover plate the prongs are directed into the space
around the light switch but inside of the receptacle box.

[00134] Figures 16A, 16B, and 16C show an install tool (1600) and its use in spreading the
prongs apart. Figure 16A shows an install tool (1600) that may be used to spread the prongs
before installation. This install tool (1600) is inserted between the prongs. In this example,
the installation tool (1600) includes body (1603), a handle (1602), stand offs (1606), a toggle
slot (1612), and tapered extensions (1608). The handle (1602) is configured to be grasped by
the user and is used to manipulate the install tool (1600) during an installation.

[00135] The stand-offs (1606) are configured to contact the rear surface of the face plate of
the active cover plate and locate the tapered extensions (1608) at a correct height off the rear
surface. The tapered extensions (1608) are configured to be inserted between the prongs,
with the tips of the extensions being closer together than the prongs. When the install tool
(1600) is inserted between the prongs, the prongs slide along the tapered outer edge of the
extensions (1608), gradually spreading apart as the tool (1600) continues to be inserted
between the prongs. When a shoulder (1604) contacts the prongs, the install tool is fully
inserted between the prongs and the cover plate is ready to install over the light switch. The
fully inserted install tool is shown in Figures 16B and 16C.

[00136] Figure 16B is a perspective view of a toggle install tool (1600) installed between
the prongs (1616) of a toggle style active cover plate (1614). The aperture (1618) is
configured to receive the toggle light switch handle. The handle can extend through the slot
(1612) and can pass into the aperture (1618).

[00137] Figure 16C shows the shoulder (1604) contacting the prongs. The prongs (1616)
are bent outward to fit over the switch body.

[00138] Now referring to Figures 16D and 16E of the four-prong toggle active cover plate
(1614), Figure 16D shows a bottom view of the active cover plate (1614) with a profile side
view of the prongs (1616). The prongs are connected to the faceplate (1620) and/or the
backplate. As shown in Figure 16D the prongs may be angled inward. In other
embodiments, the prong may have an even greater angle. Consequently, it may be difficult to
spread and maneuver all four of the prongs around a light switch while lining up the cover
plate to interface with the light switch.

[00139]  When the install tool (1600) is installed (Fig. 16E) the prongs (1616) move/bend
outward. The standoffs (1606) position the install tool (1600) at the correct/desired height.
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The install tool/active cover plate (1600/1614) are then ready to be installed over the toggle
light switch.

[00140] Figures 17A-17E are pictures showing an illustrative embodiment of a four-prong
active cover plate (1705) for installation over a décor/rocker light switch (1708, Fig. 17B).
The prongs (815) in this embodiment may be different in some aspects than shown in other
examples. In this configuration, the prongs include a bend or elbow (821), with the prong
extending more directly upward as it leaves the back of the cover plate and then bending
inward. As discussed above, this bend (821) can allow the prongs (815) to reach around
shoulders (1712, Fig. 17B) on décor light switches (1708). These shoulders (1712) are
present in at least some décor designs as a result of the wider face of the rocker/paddle (1709)
that is exposed for user interaction. This larger/wider rocker (1709) may be desirable for a
number of reasons, including easier manipulation of the rocker by the user. However, behind
the rocker face there is no need for the width to continue. To save materials, expense and
weight, the designers of the light switches decrease the width of the switch body (1711). This
results in a design where the screw terminals (1713) are recessed behind the shoulder. In
some cases, the width of the body (1711) where the screw terminals (1713) are located can be
significantly narrower than the face of the switch. This is reflected in Figure 17A, where the
prongs in their relaxed position have a relatively narrow gap between the contacts on the
opposing prongs to accommodate the relatively narrow switch body (1711) and closely
spaced screw terminals (1713). However, the prongs have the flexibility and configuration to
also contact more widely spaced screw terminals (i.e. screw terminals of three and four-way
light switches which tend to have wider bodies).

[00141] The main ramps (812) of the décor prongs are different in some respects than
other prongs. As shown in Figure 17A, the main ramps (812) extend inward with a reverse
curve, so that the tips of the ramps on opposing prongs may actually be closer together than
the contacts. This may be counter intuitive because one of the functions of the main ramps
(812) is to guide the active cover plate over and around the light switch body. However, with
the tips of the ramps (812) very close together in the four-prong cover plate, it could be
difficult to manually spread the prongs apart and around the light switch body during the
installation of the cover plate. Figure 17A is a bottom view of the illustrative four prong
active cover plate for décor light switches. This image also shows the tips of the prongs

coming very close to each other. Also shown in Figures 17A, 17B are various additional
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elements of the active cover plate, including the face plate (1704), the switch/sensor cover
(1702), the light pipe (1710), and back plate (1706).

[00142] As discussed above, the inclusion of four prongs can make installation more
difficult. All four prongs are placed around the light switch body, with 2 prongs on either
side of the light switch body, in the space around the light switch but inside of the receptacle
box. In one embodiment shown in Figures 17C and 17D, an install tool (1714) is used to
spread the prongs before installation. This install tool (1714) is inserted between the prongs
(815). In this example, the install tool (1714) for the décor light switch active cover plates
(1705) 1s different in some respects than the install tool (1600, Figs. 16A-16C, 16E) for the
toggle active cover plate (1614). In this example, the decor install tool includes a body
(1703), handle (1716) on one end of the body, a tapered extension (1720) on the other end of
the body, and shoulders (1718). The décor install tool (1714) may not need standoffs because
it is secured in place by the bend/elbow (821) in the prongs (815). Further, the décor install
tool (1714) does not need a slot or space in the extension because the extension will not
interfere with the relatively low-profile rocker (1709, Fig. 17B) on the light switch. The
handle (1716) is configured to be grasped by the user and is used to manipulate the install
tool (1714) during an installation. When the install tool (1714) is inserted between the prongs
(815), the prongs slide along the tapered outer edge (1722) of the extension (1720), gradually
spreading apart as the tool (1714) continues to be inserted between the prongs (815). When a
shoulder (1718) contacts the prongs (815), the install tool (1714) is fully inserted between the
prongs (815) and the cover plate (1705) is ready to install over the light switch.

[00143] The inserted install tool (1714) is shown in Figures 17C and 17D. The install tool
(1714) has been inserted between the prongs (815) and has spread the prongs apart with the
shoulders (1718) contacting the edges of the prong. With the install tool (1714) in place, the
main ramps (812) (the portion of the insulation that extends farthest rearward from the cover
plate) are nearly vertical and are configured to guide the cover plate (1705) over the
décor/rocker light switch (1708, Fig. 17B). The edges of the insertion tool rest in the elbow of
the prongs. Specifically, Figures 17D and 17E are diagrams of the install tool (1714) being
inserted between the prongs (815). The prongs (815) move outward as the install tool (1714)
is inserted.

[00144] Figure 18 is a flow chart showing one illustrative method for installing an active

cover plate over a receptacle such as a light switch. At some point in the process, the install
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tool may be inserted between the prongs on the back of the cover/cover plate (step 1802).
This may occur at the factory where the install tool may be inserted between the prongs prior
to packaging the cover plate. Alternatively, a user may insert an install tool that is separate
from the cover plate. For example, an install tool may be provided separately and used to
install multiple cover plates. The step of inserting an install tool may be performed at any
time prior to the placing of the active cover plate over the electrical receptacle. For example,
the install tool may be placed between the prongs prior to packaging of the active cover plate.
[00145] The power is turned off at the breaker and the light switch is tested to be sure that
the power is off (step 1804). For example, the light switch could be flipped on and off after
the breaker is shut off to determine if the light or other load receives electrical power. The
original cover plate is then removed (step 1806). Additionally or alternatively, a meter or
other sensor could be used to check for power at the light switch after the original cover plate
is removed.

[00146] After the original cover plate is removed and the power is off, and the active cover
plate with the install tool in place is placed over the light switch (toggle, décor, or other) (step
1808). The install tool is between the prongs and holds the prongs apart so that the light
switch body can be placed between the prongs. As the active cover plate is moved over the
light switch body and the prongs are on either side of the light switch body, the install tool
can be removed by sliding the install tool upward/downward from between the prongs. This
allows the prongs to relax somewhat and contact the sides of the light switch body. While
removing the install tool, the active cover plate/active cover plate can be pushed farther over
the light switch until the toggle or rocker of the light switch engages with the corresponding
aperture in the cover plate (step 1810). The active cover plate can then be secured in place
with screw(s) to connect it to the light switch body (step 1812). With the active cover plate
in place, the power can be turned back on (step 1814).

[00147] The method given above is only an illustrative example. There may be a number
of variations to the method shown. For example, the order of the steps may be changed,
additional steps may be added, and some steps may be removed. For example, the cover
plate may be installed without turning the power off if the installing individual is an
electrician who is both comfortable and knowledgeable about working with live circuits. In
some embodiments, the active cover plate may not include fasteners such as a screw. A

variety of techniques may be used to secure the active cover plate over the switch. For
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example, the active cover plate may snap into place or use magnets or other connection
elements. An additional step that could be added is testing the active cover plate to determine
if the lights in the cover plate illuminate when the area is dark and the mechanical control
switch on the cover plate (if any) is in the ON position. In some situations, the step of
pulling the install tool to remove it may be separate from the step of pushing the functional
wall plate over the light switch. Although these steps can be performed together the steps
could be performed sequentially or the prongs themselves may pull the cover plate into
position over the light switch. Additionally, in some situations an installation tool may be
configured differently or not used at all.

[00148] Figures 19A-19D show one exemplary method for installing the active cover
plates (1614) over light switches. In this method, the install tool (1600) is inserted between
the prongs (1616) on the back of the active cover plate/active cover plate as shown in Fig.
19B (step 1902). The active cover plate (1614) with the install tool (1600) in place can be
installed over the light switch (step 1904). This step can be the same for both toggle and
décor light switches. Figure 19C shows the active cover plate (1614) with the install tool
(1600) being placed over a toggle light switch (1304). The install tool (1600) holds the
prongs (1616) apart so that they pass around the body of the light switch (1304). In this case
the toggle extends through the slot in the install tool (1600). The installer then pulls up on
the handle of the install tool (1600) to remove it from between the prongs (1616) and pushes
the active cover plate farther onto/over the light switch (step 1906). This is shown in Figure
19D. In some situations, the active cover plate (1614) may simply snap over the light switch
(1304) without any additional action from the user. In other situations, the user may push the
active cover plate over the electrical receptacle or light switch until the active cover plate is
flush with the wall and/or the desired portion of the electrical receptacle protrudes through
apertures in the active cover plate. The active cover plate can then be secured in place with
screws (step 1908) or other fastening technique.

[00149] Double gang light switches are used where it is desirable for two different loads to
be separately controlled from the same location. For example, at an entry way, it may be
desirable for there to be a first switch to control an exterior light and a second switch to
control an interior light. Typically, these lights switches are single pole, three-way or four-
way light switches that are installed adjacent to each other in a double sized outlet receptacle

box. A double gang configuration is only one example; the principles described can also be



WO 2019/089474 PCT/US2018/058040

30

applied to triple gang light switch configurations, quadruple gang light switch configurations,
ete.

[00150] Figures 20 and 21 show two different double gang switch installations. In a first
installation shown in Figure 20, the switch (2002) on the left controls a porch light (2006)
and the switch (2004) on right controls an interior room light (2008). A user may wish for
the porch light (2006) to remain on at night while the interior room light (2008) is switched
off. To install an active cover plate over this switch installation, it can be desirable for the
active cover plate to draw power from the room light switch (2004) on the right instead of the
porch light switch (2002) on the left. As discussed previously, this is because there is no
voltage difference across the screw terminals of the porch light switch when the porch light
switch is on. The users may want to have the interior illuminated by the active cover plate at
night but still leave the porch light (2006) or other exterior light on. This can be
accomplished by having the active cover plate draw power from the right light switch (2004)
which is switched off when the room is dark.

[00151] Figure 21 shows an opposite light switch configuration. In this case, the left light
switch (2018) controls the room light (2014) and the right light switch (2020) controls the
overhead fan (2016). The light switch (2014) in the room may be off at night but the
overhead fan (2016) may continue to operate (i.e. overhead fan switch (2020) may be left on
a significant portion of the time). Thus, in this case, it is desirable for the active cover plate
placed over the double gang light switches (2018, 2020) to draw power from the room light
switch (2018) on the left instead of the overhead fan switch (2020) on the right because this
light switch is off when the room is dark. Consequently, to be suitable for a broad range of
situations and users, an active cover plate for multi-gang light switches may be able to draw
power from one light switch or the other, or from both. There are many approaches that
could be used to resolve this issue. In one embodiment, the double gang active cover plates
could be reconfigurable during manufacturing without additional or specialized parts for any
given configuration. This approach is further described with respect to Figures 28A-28H and
29A-291.

[00152] Figures 22A-22E show one example of an active cover plate (2205) for double
gang light switches. Figure 22A shows a top view of the active cover plate (2205) with the
prongs (2202) extending out from the rear of the faceplate (2214). Figure 22B shows a side
view of the active cover plate (2205) and the rear/outboard side of the prongs (2202). Figure



WO 2019/089474 PCT/US2018/058040

31

22C shows a front view of the active cover plate (2205). In this embodiment, the active
cover plate includes a faceplate (2214) with apertures (2204) for connectors and apertures
(2206) to accept the toggle light switch handles. This example shows a switch/light sensor
cover (2208) in the lower left-hand corner. The shape, size and location of the switch/light
sensor cover could be selected in a variety of ways. For example, the switch/light sensor
cover (2208) may be in the center, right or higher up on the plate. It could also have a variety
of shapes including round, oval, or any other suitable shape.

[00153] Figure 22D shows the right side view of the active cover plate with prongs
(2202) extending from the faceplate (2214). Figure 22E shows a bottom view of the active
cover plate (2205) and prongs (2202) with the light pipe (2210) on the bottom edge of the
faceplate (2214). As discussed above the light pipe allows for light from the LEDs to be
conducted out of the active cover plate. The light pipe (2210) could have a variety of
different shapes and sizes. In this example, the light pipe (2210) has a length that extends
across the majority of the bottom edge of the face plate (2214). As discussed and shown
below, the light pipe could have a different length and/or geometry.

[00154] Figure 22F shows a front perspective view of the active cover plate (2205) with
the light pipe (2210) along the bottom edge of the faceplate (2214). Visible in this view are
the apertures (2206) to accept light switch toggles, fastener apertures (2204), light
sensor/switch (2208) and some portions of the prongs (2202). Figure 22G shows a rear
perspective view of the active cover plate (2205). Visible in this is the rear surface of the
faceplate (2214), the prongs (2202) mounted to the back of the faceplate, the light pipe
(2210) and the back plate (2212). The back plate may covers/encapsulates the internal
circuitry, wiring and may helps secure at least some of the prongs in place. The prongs
(2202) shown are only illustrative and could have a variety of other configurations. For
example, the prongs could be mounted in a different location (e.g. mounted on the other side
of the rear of the face plate to contact the screw terminals of the other light switch). Further,
there could be a different number of prongs, for example, there could be one prong (used in
conjunction with a separate conduction mechanism), two prongs, three prongs, or five or
more prongs. The prongs could have a significantly different shape and configuration than
shown in Figures 22A-22G.

[00155] The preceding description has been presented only to illustrate and describe

examples of the principles described. This description is not intended to be exhaustive or to
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limit these principles to any precise form disclosed. Many modifications and variations are

possible in light of the above teaching.
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CLAIMS
WHAT IS CLAIMED IS:
1. An active cover plate comprising:
a multi-gang face plate configured to be installed over a multi-gang light switch
installation, the multi-gang faceplate comprising at least two apertures sized to accept a
manually manipulatable element of switches in the multi-gang light switch installation; and

prongs extending rearward from the multi-gang faceplate around one of the apertures.

2. The active cover plate of claim 1, wherein at least two of the prongs are configured
to contact screw terminals of a light switch when the active cover plate is installed over the

multi-gang light switch installation.

3. The active cover plate of claim 1, further comprising a first light bar along a first

edge of the face plate.

4. The active cover plate of claim 1, wherein the at least two apertures comprise a left
aperture and a right aperture and wherein the active cover plate is configurable such that the

prongs can be secured around either the left aperture or the right aperture.

5. A method for installing an active cover plate comprising:
inserting an installation tool between prongs on the back of the active cover plate; and
placing the active cover plate over the switch installation so that the prongs are on

either side of a switch.

6. The method of claim 5, further comprising removing an old cover plate from a

switch installation.

7. The method of claim 5, further comprising pulling the installation tool from

between the prongs after placing the active cover plate over the switch installation.

8. An installation tool for spreading opposing prongs on an active cover plate.
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9. The tool of claim 8, further comprising:
a body; and

a tapered extension.

10. The tool of claim 9, further comprising a handle extending from a first side of the

body and wherein the tapered extension extends from a second side of the body.

11. The tool of claim 9, wherein the tapered extension is configured to fit between the
opposing prongs of the active cover plate and gradually spread the prongs as the installation

tool is further inserted between the prongs.

12. The tool of claim 9, further comprising at least one stand off to position the

installation tool relative to the active cover plater.

13. The tool of claim 9, further comprising shoulders in the body, wherein the

shoulders are configured to position the installation tool relative to the opposing prongs.

14. The tool of claim 9, further comprising a slot to receive a manually manipulatable

element of a switch.

15. An active cover plate comprising:

at least two prongs configured to contact screw terminals of a light switch; and

a circuit comprising an internal switch and a transformer;

wherein a first prong is connected to the internal switch, wherein the internal switch

controls current flow through the transformer.

16. The active cover plate of claim 15, wherein the internal switch comprises a first

configuration comprising a connection between a first prong and a leg of the transformer.

17. The active cover plate of claim 16, wherein a second prong connected to the leg
of the transformer, such that an electrically conductive path is formed from the first prong to

the second prong through the internal switch and the first transformer leg.
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18. The active cover plate of claim 15, wherein the active cover plate is configured to
control a state of an exterior load by configuring the internal switch to control current flow

through the transformer.

19. The active cover plate of claim 15, wherein the active cover plate is configured to
be fastened over a switch controlling a load, wherein the first prong and a second prong are
configured to make an electrical connection with screw terminals on the switch and to allow

electrical current to bypass the switch and pass through the active cover plate.

20. The active cover plate of claim 15, wherein the active cover plate is configured to
supply power to an exterior load by changing a configuration of the internal switch to allow

current to flow from the first prong, through the transformer and to a second prong.

21. The active cover plate of claim 15, wherein the active cover plate is configured
reduce power supplied to an exterior load by changing a configuration of the internal switch

to prevent electrical current from flowing through the transformer.

22. The active cover plate of claim 15, further comprising a wireless module to

receive signals to control the state of the internal switch.
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