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1

SIDE VIEWABLE LIGHTED BEZEL FOR A
DISPLAY DEVICE

Matter enclosed in heavy brackets [ ] appears in the -
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding. 10

CROSS-REFERENCE TO RELATED
APPLICATION

[This application claims benefit of U.S. provisional patent 1>

application No. 61/736,218, filed Dec. 12, 2012, entitled
SIDE VIEWABLE LIGHTED BEZEL FOR A DISPLAY
DEVICE, and commonly assigned to the assignee of the
present application, the disclosure of which 1s incorporated

by reference in its entirety herein] 7his is a reissue appli-
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present application), (b) U.S. application Ser. No. 16/691, 30
126, filed Nov. 21, 2019, which is a continuation reissue of
this application, and (c) U.S. application Ser. No. 17/492,
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FIELD

The present disclosure relates, in exemplary embodi-
ments, to a lighted wall-mounted display. In exemplary 40
embodiments, the present disclosure relates to wall-mounted
lighting panels and face plates for displaying information
and alerting observers to changing conditions.

BACKGROUND 45

Wall-mounted display units, such as monitors and sensors
often need to be viewed to determine the status of the
systems being monitored or sensed. In many uses the display
unit 1s mounted to a wall 1n a hallway, such as 1n a hospital, 50
laboratory, or the like. Typically, a user views the unit by
standing or sitting generally 1n front of the unit so that he or
she 15 looking straight at the display because the i1lluminated
display usually has a limited off-axis viewing angle. For
certain types of monitoring, a color change 1s an adequate 55
signal indicating a change 1n status. It would be desirable for
someone who needs to monitor the display unit to be able to
observe a status change (such as a color or light pattern
change) or other visual or audible signal) from down a hall
where the angle of viewing the display 1s not straight on at 60
the display unit. It would be desirable to have a display umit
that could project a light signal 1n a wider off-axis viewing,
angle, such as 11 a user 1s positioned 1n a hallway and views
the display unit down the hall from the user’s location; 1.¢.,

a viewing angle approaching 90 degrees from the aforesaid 65
straight on viewing angle. It would also be desirable for a
display unit to be able to 1lluminate so that the viewing angle

2

can be seen from both off-axis directions, 1.e., a total of
about 180 degrees, or possibly even more.

SUMMARY

In exemplary embodiments, an apparatus 1s described for
providing side-viewable illumination of a wall-mounted
plate, the apparatus comprising a face plate having a face,
sides and an opening; a back plate having a front face, rear
face and sides, the sides having at least a portion thereof
being transparent or translucent; a controller (such as a
printed circuit board); and, at least one light-emitting device
associated with the back plate rear face and positioned such
that light emitted by the light-emitting device at least
partially passes through the back plate sides.

In exemplary embodiments, the bezel further includes a
display device opening adapted to receive a portion of the
display device, the display device opening having an edge
that 1s at least partially coated with a retflective coating such
that at least a portion of light from the at least one light-
emitting device directed toward the display device opening
edge 1s reflected away from the display device opening edge
and back toward the bezel edge.

In other exemplary embodiments, an apparatus 1s
described for providing side-viewable illumination of a
wall-mounted plate, the apparatus comprising a face plate
having a front face, a rear face, sides, and a display opening;
a rear plate adapted to mount either to or within a wall or
other structure. Such apparatus further includes a bezel
having a front surface, a rear surface, exterior side edges,
interior side edges, a nm extending at least partially around
the bezel exterior side edges and defining a recess area, and
at least one opening extending at least partially through the
bezel. The apparatus may further comprise at least one
light-emitting device adapted to be received within the bezel
opening whereby light emanating from the at least one
light-emitting device 1s at least partially directed toward the
bezel side edge such that the light 1s visible when viewed at
an angle generally parallel to or at an acute angle with
respect to the plane of front surface of the faceplate. The
apparatus may further comprise a controller in electrical
communication with the at least one light-emitting device
for controlling the at least one light-emitting device.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings disclose exemplary embodiments, 1n which
like reference characters designate the same or similar parts
throughout the figures of which:

FIG. 1 1s an exploded perspective view of one exemplary
embodiment of an apparatus according to the present dis-
closure 1in a surface mount configuration.

FIG. 2 1s an exploded side view of the exemplary embodi-
ment of FIG. 1.

FIG. 3 1s a perspective view of the back plate of the
exemplary embodiment of FIG. 1. FIG. 4 1s an exploded rear
perspective view of a second exemplary embodiment of an
apparatus according to the present disclosure 1 a flush
mount configuration.

FIG. 4 1s an exploded rear perspective view of a second
exemplary embodiment of an apparatus according to the
present disclosure 1n a flush mount configuration.

FIG. 5 1s an exploded front perspective view of a second
exemplary embodiment of the exemplary embodiment of
FIG. 4.

FIG. 6 15 an exploded side view of the exemplary embodi-
ment of FIG. 4.
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FIG. 7 1s an exploded rear side view of an exemplary
embodiment similar to FIG. 4, but incorporating two light-

emitting devices on each corner.

FIG. 8 1s a schematic view of a bezel showing light
emanating {rom one of the light-emitting devices.

FIG. 9 15 a perspective top view of a third exemplary
embodiment according to the present disclosure and show-
ing a rear plate having the light-emitting devices mounted to
the side edge and also showing a PC board and front plate.

DETAILED DESCRIPTION

FIGS. 1-3 1llustrate a first exemplary embodiment of an
apparatus 10 of the present disclosure in a surface mount
version. The apparatus 10 includes a face plate 20, a back
plate 40 and a printed circuit board (“PC board™) 60 having
light-emitting devices associated therewaith.

[The face plate 20 includes a front face 22 having an
opening 24 that can accept a display device 80 (as discussed
in greater detail hereinbelow). The face plate 20 also has
sides 26. In exemplary embodiments, one or more posts 28
may extend from the back side 27 of the face plate 20, such
as proximate to the corners, each post 28 having a bore
tformed therein that may receirve a post or fastener 32. The
tace plate 20 may be made of plastic or any other generally
rigid material, such as, but not limited to, ceramic, wood,
metal, combinations of the foregoing, or the like.] T%e face
plate 20 includes a front face 22 having an opening 24 that
can accept a display device (as discussed in greater detail
heveinbelow). The face plate 20 also has sides 26. In
exemplary embodiments, one or more posts 28 may extend
from the back side 27 of the face plate 20, such as proximate
to the corners, each post 28 having a bove formed thervein
that may receive a post or fastener. The face plate 20 may be
made of plastic or any other genervally rigid material, such

as, but not limited to, ceramic, wood, metal, combinations of

the foregoing, or the like.

[The back plate 40 is sized to mate with the face plate 20.
As shown 1 FIG. 3, the back plate 40 has a face 42 and
edges 44. In exemplary embodiments, the back plate face 42
may have posts 46 extending from the rear surface thereof
that can mate with the face plate post bores 30. Alternatively,
the back plate face 42 may have holes 50 through which a
fastener 52 may be inserted 1n each and fastened to the
mating post 28. In exemplary embodiments, the back plate
40 mates with the face plate 20 and can be retamned in
position by snap fit or friction fit. In exemplary embodiments
the back plate 40 1s constructed of a transparent or translu-
cent material, or ol a material that has transparent or
translucent portions. A rim 54 extending at least partially
around the edge 44 of the back plate 40 forms a recess 56
into which the PC board 60 may be fitted. The back plate 40
may have slots or other openings 50 that can accommodate
a Tastener 52 so as to mount the back plate 40 to a surface,
such as, but not limited to, a wall, ceiling, door, other
attached structure or a freestanding structure, such as a post
on a base.] The back plate 40 is sized to mate with the face
plate 20. As shown in FIG. 3, the back plate 40 has a face
42 and edges 44. In exemplary embodiments, the back plate
face 42 may have posts 46 extending from the rear surface
thereof that can mate with the face plate post bores 30.
Alternatively, the back plate face 42 may have holes 50
through which a fastener may be inserted in each and
Jastened to the mating post 28. In exemplary embodiments,
the back plate 40 mates with the face plate 20 and can be
retained in position by snap fit ov friction fit. In exemplary
embodiments the back plate 40 is constructed of a trans-
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parent ov translucent material, or of a material that has
transparent or translucent portions. A rim 54 extending at
least partially avound the edge 44 of the back plate 40 forms
a recess 56 into which the PC board 60 may be fitted. The
back plate 40 may have slots ov other openings 50 that can
accommodate a fastener so as to mount the back plate 40 to
a surface, such as, but not limited to, a wall, ceiling, door,
other attached structure or a freestanding structure, such as
a post on a base.

The PC board 60 comprises a generally flat panel 62 with
a front surface 63 and a rear surface 64 and has various
clectronic components, including a controller 65, associated
therewith. At least one wire 66 or other electrical connector
1s electrically connected to the PC board 60. At least one,
and, 1n exemplary embodiments, a plurality of light-emitting
devices 70 are mounted to the PC board 60. In exemplary
embodiments, the light-emitting devices 70 are mounted to
the rear surface 64 of the PC board 60. The light-emitting
devices 70 may be laid out 1n a regular or irregular array or
pattern and may be positioned proximate to the edges of the
PC board 60, the corners, 1n the middle or elsewhere. In the
exemplary embodiment shown 1n FIG. 1, the light-emitting
devices 70 are laid out 1 two rows proximate to opposing
edges of the PC board 60. In exemplary embodiments, the
rear surface 64 of the PC board 60 may be coated with a light
reflecting coating, such as, but not limited to, white, light
colored, metalicized, mirrored or with other material
designed to retlect light.

The light-emitting device 70 may be any suitable light
source, including, but not limited to, a light emitting diode
(“LED”), organic LED (*“*OLED?”), fiber optic, incandescent,
halogen, fluorescent, or the like. In exemplary embodiments,
a combination of different types of light-emitting devices
may be used. In exemplary embodiments, an LED will be
discussed as nonlimiting example of a light-emitting device.
In exemplary embodiments, the LED may be an RGB
(red-green-blue) LED or may be a single color or white
LED. In exemplary embodiments, the light-emitting device
70 may have a translucent colored cover associated there-
with. In exemplary embodiments, the light-emitting device
70 may be dimmable.

[The display device 80 is in electrical communication
with the controller 64 and may display any of a variety of
information, data, conditions, or the like. The display device
80 may be an analog or digital display. In exemplary
embodiments, the display device 80 is illuminated. In exem-
plary embodiments 635, the display device 80 may have a
user interface, such as a touch screen.] The display device is
in electrical communication with the controller 64 and may
display any of a variety of information, data, conditions, or
the like. The display device may be an analog or digital
display. In exemplary embodiments, the display device is
illuminated. In exemplary embodiments, the display device
may have a user interface, such as a touch screen.

In exemplary embodiments, each light-emitting device 70
has at least one wire 66 connecting i1t to a controller 65 on
the PC board 60. In exemplary embodiments 1n which RGB
LEDs are utilized a wire 66 1s used for each of the conven-
tional red, blue, green and power connections.

In exemplary embodiments, the controller 65 1s a Tniatek
model FMS1650-series or FMS1655-series controller, com-

mercially available from Triatek Holdings, LL.C (Norcross,
Ga., www.triatek.com). The controller 63 can receive infor-
mation from the user interface. The user interface can be

used to program or otherwise instruct the controller 65 to
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control the light-emitting device 70. In exemplary embodi-
ments, each light-emitting device 70 may be controlled
separately.

In exemplary embodiments, the controller 65 includes a
processor, analog-to-digital circuitry, digital-to-analog cir-
cuitry, serial communications circuitry, status LEDs, and
integrated power supply circuitry.

[In exemplary embodiments, the apparatus 10 also
includes at least one sensor 90 which may be located
proximate to or located remote from the controller 65 and in
communication therewith. The PC board 60 may be con-
nected to an AC or other power source. The controller 65 can
receive information from the sensors 90. In exemplary
embodiments, the sensors 90 can be placed in various parts
of a room. The sensors 90 can monitor any number of
conditions, such as, but not limited to, air temperature or
pressure, humidity, air flow, light level, air quality, room
status (occupied or unoccupied), the presence or absence of
certain equipment, or the like.] Ir exemplary embodiments,
the apparatus 10 also includes at least one sensor which
may be located proximate to or located vemote from the
contrvoller 65 and in communication thevewith. The PC
board 60 may be connected to an AC or other power source.
The controller 65 can receive information from the sensors.
In exemplary embodiments, the sensors can be placed in
various parts of a voom. The sensors can monitor any
number of conditions, such as, but not limited to, air
temperature ov pressure, humidity, air flow, light level air
quality, room status (occupied or unoccupied), the presence
or absence of certain equipment, or the like.

In exemplary embodiments, the controller 65 can turn on
or ofl, control brightness, select which color or colors are on
or ofl, activate the light-emitting devices 70 in patterns or
control other properties of the light-emitting device 70. In
exemplary embodiments, the controller 65 may also include
a timer or clock circuit to enable the controller to dim,
brighten, tlash, or turn on or off the light-emitting device 70
at different times, for example, dimming the light level in the
evening. The controller 65 can receive information from the
user interface. The user interface can be used to program or
otherwise instruct the controller 65 to control the light-
emitting device 70. In exemplary embodiments, each light-
emitting device 70 may be controlled separately. In exem-
plary embodiments, the light-emitting devices 70 may be
controlled to display a sequenced pattern of light actuation
or color. For example, a sequence of flashing lights may
indicate an alarm or alert condition warranting immediate
attention. In exemplary embodiments, a user can program
the controller such that each condition or sensor being
monitored can be associated with a uniquely color of light.

In exemplary embodiments, the apparatus 10 may be
mounted to a wall, ceiling, doorway, other surface or to a
standalone structure. The controller 65 1s connected to a
power source. In exemplary embodiments, the power source
may be an AC source and/or may be a battery or other power
source 1mcorporated into the apparatus 10.

In one exemplary embodiment, an apparatus 10 can be
used inside a hospital hallway and mounted outside of an
isolation room to monitor the status of conditions in the
room. The observer can view the display panel straight on
(1.e., at an angle range generally perpendicular to the face of
the wall) and read the display information. The presently
disclosed apparatus provides increased visibility in that the
observer can also be down the hall from the apparatus where
the display device face 1s not visible (either due to the
observer being off-angle from the viewable angle of face or
due to the observer being too far down the hall from the

6

apparatus to make out the display information) and observe
various aspects of the room condition (or other aspects being
monitored) by the light coming from the apparatus.

[FIGS. 4-6 illustrate an exemplary embodiment of an

5 apparatus 100 that comprises a bezel 110 and a PC board
112. The apparatus 100 1s able to mount over or around a
conventional circuit box 190 that i1s associated with a face
plate 200. In exemplary embodiments, the bezel 110 may be
a generally flat structure with a front surface 112 and a rear

10 surface 116. The bezel 110 has an exterior side edge 118,
which includes top 120, bottom 122, left side 124 and right
side edge 126 portions. The bezel 110 further has an mside
edge 130 forming a central openming 136. The bezel 110 has
a rim 140 forming a recessed area 142. The nm 140 may

15 extend all the way around the interior edge 130, or may
comprise a plurality of raised sections at various positions
around the edge. In exemplary embodiments, the bezel
inside edge 130 may have angled or tapered areas which can
enhance dispersion of the light. In exemplary embodiments,

20 the bezel edge 130 1s generally perpendicular to the front and
rear faces. In exemplary embodiments, the bezel interior
edge 130 may be beveled or rounded. In exemplary embodi-
ments, the bezel 110 may be generally square or rectangular
shaped, or, alternatively, may be triangular, quadrilateral,

25 circular, oval, cloud-shaped or any other regular or 1irregular
shape. In exemplary embodiments, discussed illustratively
herein, a rectangular shaped bezel will be referred to as a
nonlimiting example.] FIGS. 4-6 illustrate an exemplary
embodiment of an apparatus 100 that comprises a bezel 110

30 and a PC board 112. The apparatus 100 is able to mount
over or around a conventional circuit box 190 that is
associated with a face plate 200. In exemplary embodiments,
the bezel 110 may be a generally flat structure with a front
surface 117 and a vear surface 116. The bezel 110 has an

35 exterior side edge 118, which includes top 120, bottom 122,
left side 124 and right side edge 126 portions. The bezel 110
further has an inside edge 130 forming a central opening
136. The bezel 110 has a vim 140 forming a recessed area
142. The vrim 140 may extend all the way arvound the interior

40 edge 130, or may comprise a plurality of raised sections at
various positions avound the edge. In exemplary embodi-
ments, the bezel inside edge 130 may have angled or tapered
areas which can enhance dispersion of the light. In exem-
plary embodiments, the bezel edge 130 is generally perpen-

45 dicular to the front and rear faces. In exemplary embodi-
ments, the bezel interior edge 130 may be beveled or
rounded. In exemplary embodiments, the bezel 110 may be
generally squave or rectangular shaped, or, alternatively,
may be triangular, quadrilateral, circular, oval, cloud-

50 shaped ov any other vegular ov irregular shape. In exem-
plary embodiments, discussed illustratively herein, a rect-
angular shaped bezel will be referred to as a nonlimiting
example.

The bezel 110 may have one or more fastener openings

55 144 that can accommodate a fastener 146.

In exemplary embodiments, the bezel 110 1s made of a
generally rigid material, such as, but not limited to, plastic,
at least a portion of which 1s either transparent or translu-
cent. In exemplary embodiments, the bezel 110 may be

60 made of an acrylic material, such as, but not limited to,
Plexiglas™ material. In exemplary embodiments, the bezel
110 may be formed of two or more materials, for example,
one nontransparent or translucent material forming a main
portion, and a transparent or translucent portion surrounding

65 the main portion. The bezel 110 may have uniform translu-
cency or may have a gradient translucency 1n diflerent areas.
In exemplary embodiments, the bezel exterior edge 118 1s




US RE49,069 E

7

formed or treated so as to have a frosted or roughened
surface so as to diffuse light passing therethrough.

The interior edge 130 of the bezel 110 may have a light
reflective material 150 associated with the edge such that at
least a portion of the light emitted from a light-emitting
device 70 1s retlected back from the bezel opening 1nterior
edge 130. In exemplary embodiments, the retlective material
may be a reflective tape adhered to the bezel opening interior
edge 130 or may be a coating applied as a liquid, vapor or
solid strip to the edge. In exemplary embodiments, the
interior edge 130 can be treated during formation to present
a retlective surface.

In one exemplary embodiment, the bezel 110 has at least
one opening 160 which may be configured as a slot that can
receive at least a portion of a light-emitting device 170 that
1s mounted to the PC board 112 (as described in further
detail heremnbelow).

In exemplary embodiments, each LED opening 160 1s
located proximate to a corner of the bezel 110. In exemplary
embodiments, two or more openings 160 are positioned at
cach corner, as shown i FIG. 7, each recerving a light-
emitting device 170. In other exemplary embodiments, there
may be opemings 160 at any place along the edge and
between the corners that can receive the light-emitting
device 170. In exemplary embodiments, each light-emitting
device 170 1s mounted to distribute light generally along the
adjacent bezel edges and outward beyond the edges, as
shown 1 FIG. 8. In exemplary embodiments, the light-
emitting device 170 may have at least one lens (not shown)
associated therewith for directing, focusing, dispersing,
dividing, diffusing, reflecting or otherwise changing the
quantity, quality, pattern, or direction of the emitted light.

The PC board 112 may comprise a thin flat sheet with
various components associated therewith. The components
may be similar to those as described hereinabove for the PC

board 60. The PC board 112 1s formed so that the exterior
edge 180 of the PC board 112 can fit inside the recessed area
112 of the bezel 110. In exemplary embodiments, the PC
board 112 may be formed in a C-shape. Light-emitting
devices 170 are mounted to the PC board at various locations
that match with the LED openings 160 in the bezel 110.
When the PC board 112 1s inserted in the recessed arca 142
in the bezel 110, each light-emitting device 170 1s at least
partially inserted within the mating opening 160 1n the bezel
110. The PC board 112 may have fastener openings 162.
[In exemplary embodiments, a circuitry box 190 may be
a conventional electrical box that may contain a controller
192, at least one sensor 194, a display device 196 and a face
plate 200. A face plate 200 1s a generally flat plate having an
opening 202 to accommodate a display device 196. The face
plate 200 may have one or more fastener openings 204 that
can each accommodate a fastener 146, such as, but not
limited to, a screw, bolt, rod, pin or the like. The side edges
of the face plate 200 may be square or beveled. The display
device 196 may be accessible through the opening 202 1n the
tace plate 200. In exemplary embodiments a back cover 210
may be fastened to the circuitry box 190. In exemplary
embodiments, a sensor 194 may be a differential pressure
reference sensor, with a port 212 formed in the face plate
200.) In exemplary embodiments, a cirvcuitry box 190 may be
a conventional electrical box that may contain a controller,
at least one sensor, a display device 196 and a face plate
200. A face plate 200 is a generally flat plate having an
opening 202 to accommodate a display device 196. The face
plate 200 may have one or movre fastener openings 204 that
can each accommodate a fastener 146, such as, but not
limited to, a screw, bolt, rod, pin or the like. The side edges
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of the face plate 200 may be square or beveled. The display
device 196 may be accessible through the opening 202 in the
face plate 200. In exemplary embodiments a back cover 210
may be fastened to the circuitry box 190. In exemplary
embodiments, a sensor may be a differential pressure vefer-
ence sensov, with a port 212 formed in the face plate 200.

The bezel 110 (with the PC board 112 inserted into the
recessed area 142) 1s slid over the circuitry box 190 so that
the circuitry box fits within the bezel central opening 136.
Fasteners 146 may be inserted 1n the fastener openings 204
in the face plate 200 and through fastener openings 204 1n
the PC board 112 and the bezel 110 to attach to a mounting
plate or box associated with a wall. The PC board 112 1s
clectrically wired to the circuit box 190.

When activated the light-emitting device 170 directs light,
at least 1n part, toward the exterior edges 118 of the bezel
110. Light directed toward the interior edge 130 of the bezel
110 1s, at least 1n part, reflected back outward by the
reflective material 150 on the interior edge 130. At least a
portion of the light 1s generally directed from the bezel edge
130 1n a pattern that 1s generally parallel to the face plate 200
and the wall or other structure. The exterior edge 118 of the
bezel 110 may be frosted to disperse light, In this manner the
light can be viewed at angles approaching and/or parallel to
the face plate 200, such as when an observer 1s away (e.g.,
down a hall) from the apparatus and not observing the face
plate at an angle perpendicular to the face plate. In exem-
plary embodiments, the light emitted will reflect ol the wall
or other surface to which the apparatus 100 1s mounted,
casting a glow around the apparatus and allowing 1t to be
seen from essentially all viewing angles, for example, up to
about 180 degrees. In exemplary embodiments, viewing
angles of greater than 180 degrees are possible, such as
where the apparatus 1s mounted on an angle on or in a corner
edge of a wall, thus enabling viewing down two hallways
that are at generally right angles to each other.

FIG. 9 illustrates an exemplary embodiment of an appa-
ratus 300 1n an alternative surface mount configuration. The

apparatus 300 has a face plate 310, a mating back plate 320,
and a PC board 330. The PC board may be as described

hereinabove for PC board 60.

[The face plate 310 may have an opening 332 to accom-
modate a display device 334, the display device 334 being
as described hereinabove for display device 80. The face
plate 310 has sides 336 that form a recess 338 that can
accommodate the PC board 330.] The face plate 310 may
have an opening 332 to accommodate a display device 334,

the display device 334 being as described hereinabove for
display device. The face plate 310 has sides 336 that form

a recess 338 that can accommodate the PC board 330.
The back plate 320 has top, bottom, left and right sides
340, 342, 344 and 346 that are made of a transparent or
translucent material. At least one, and, 1 exemplary
embodiments, a plurality of, light-emitting devices 350,
such as, but not limited to, LEDs, are mounted to or
associated with at least one of the back plate sides. In
exemplary embodiments, the LEDs may on a strip of mate-
rial and be electrically connected to a controller on the PC
board 330. FIG. 9 shows an LED strip 352 attached to side
340. In exemplary embodiments a diffuser, such as, but not
limited to, a strip or strips of light diffusing material, may be
placed between the LEDs and the back plate side so as to
increase diflusion of the light (which can create a more
uniform lighting along the back plate side). The difluser may
be plastic or other material. In alternative exemplary
embodiments, the back plate sides may have openings
formed therein and an LED may be at least partially inserted
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into the opening, such as through the interior side so as to be
either flush with the exterior side or extend partially out of
the side. In such an embodiment the back plate 320 may
alternatively be made of an opaque material. The back plate
320 may have slots or other fastener openings 360 that can
accommodate a fastener so as to mount the back plate to a
surface, such as, but not limited to, a wall, ceiling, door,
other attached structure or a freestanding structure, such as
a post on a base. The back plate 320 mates with the face plate
310 and can be retained 1n position by snap fit, friction {it,
fasteners, or the like.

[F1G. 10 shows an exemplary embodiment of an appara-
tus 400 having a relief portion formed between the wall and
the wall-mountable display. Light emitting devices direct
light (in whole or 1n part) against the sides of the wall, thus
creating a halo eflect and enabling viewing notification
status light from the sides of the apparatus.] In ar exemplary
embodiment an apparatus has a velief portion formed
between the wall and the wall-mountable display. Light
emitting devices dirvect light (in whole or in part) against the
sides of the wall, thus creating a halo effect and enabling
viewing notification status light from the sides of the appa-
ratus.

[F1G. 11 shows an exemplary embodiment of an appara-
tus 500 that 1s similar to various exemplary embodiments
described hereinabove, but also incorporates (in the PC
board) a wireless communications means, such as, but not
limited to, Bluetooth™, Zigbee™ or other communications
protocol now known or developed hereaiter. The wireless-
cnabled apparatus 500 may wirelessly transmit status infor-
mation to a remote signaling device, such as, but not limited
to, a light stack, light tower or other device known to those
skilled 1n the art that can display one or more distinct light
colors or other visual or audible status indicators. The
apparatus 300 may optionally also incorporate the side-angle
viewing structures as discussed hereinabove.] In an exem-
plary embodiment an apparatus that is similar to various
exemplary embodiments described heveinabove also incor-
porates (in the PC board) a wireless communications means,
such as, but not limited to, Bluetooth™, Zigbee™ or other
communications protocol now known or developed hereaf-
ter. The wireless-enabled apparatus may wirelessly transmit
status information to a remote signaling device, such as, but
not limited to, a light stack, light tower or other device
known to those skilled in the art that can display one or more
distinct light colors or other visual or audible status indi-
cators. The apparatus may optionally also incorvporate the
side-angle viewing structures as discussed hereinabove.

In exemplary embodiments, the apparatus as described
herein may also include an audible alert, such as an audio
speaker or tone generator associated with the PC board that
can be actuated when the light-emitting devices are actuated.

For the various exemplary embodiments described herein,
the controller can be programmed so that the light-emitting
devices are always on and displaying a particular color, such
as green, to indicate a normal state. An alert status can be
indicated by changing the color, such as to yellow, and
causing the light-emitting devices to slowly flash. An alarm
status can be indicated by changing the color, such as to red,
and causing the light-emitting devices to flash more rapidly.

The present disclosure provides a method of providing a
visual alert in response to an environmental condition or
change 1n condition. In exemplary embodiments the method
may comprise providing an apparatus according to the
present disclosure, positioning at least one sensor in an
environmental location to be monitored, such as a room,
hall, ventilation hood area, or the like, instructing a control-
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ler to determine the mnitial sensor condition and to receive
periodic sensor data. The method further comprises com-
paring the periodic sensor data with prior sensor data to
determine whether the difference 1n measurements 1s greater
than a predetermined amount. If the predetermined amount
1s exceeded the controller actuates the LEDs to light 1n a
preset or predetermined pattern, color, or other state so as to
provide a visual alert of the change 1n condition greater than
the predetermined amount. The method may also include
resetting the controller using the display device interface, for
example, once the condition has been changed and the
sensor data returns to be less than the amount which caused
the alert to be triggered. In exemplary embodiments, the
apparatus may be in electrical commumnication with one or
more environmental control apparatus, such as, but not
limited to, a thermostat, heat or air conditioning unait,
humidifier, or the like. The controller can be 1nstructed by a
user or automatically by the controller programming to send
a signal to actuate, de-actuate or adjust the environmental
control apparatus so as to change the environmental condi-
tion. In addition to environmental condition detection sen-
sors, the apparatus may be 1n electrical communication with
other sensors, such as heart monitors, hospital bedside
patient monitors, and the like.

In exemplary embodiments, the sensors may communi-
cate with the controller by a wired electrical connection, or
may be 1n wireless communication.

Although only a number of exemplary embodiments have
been described in detail above, those skilled in the art will
readily appreciate that many modifications are possible in
the exemplary embodiments, without materially departing
from the novel teachings and advantages. Accordingly, all
such modifications are intended to be included within the
scope of this disclosure as defined in the following claims.

While the methods, equipment and systems have been
described in connection with specific embodiments, it 1s not
intended that the scope be limited to the particular embodi-
ments set forth, as the embodiments herein are intended 1n
all respects to be illustrative rather than restrictive.

As used 1n the specification and the appended claims, the
singular forms “a,” “an” and “‘the” include plural referents
unless the context clearly dictates otherwise.

“Optional” or “optionally” means that the subsequently
described event or circumstance may or may not occur, and
that the description 1includes instances where said event or
circumstance occurs and 1nstances where 1t does not.

Throughout the description and claims of this specifica-
tion, the word “comprise” and vanations of the word, such
as “comprising’ and “comprises,” means “including but not
limited to,” and is not intended to exclude, for example,
other additives, components, integers or steps. “Exemplary”™
means “an example of” and 1s not intended to convey an
indication of a preferred or 1ideal embodiment. “Such as™ 1s
not used 1n a restrictive sense, but for explanatory purposes.

Disclosed are components that can be used to perform the
disclosed methods, equipment and systems. These and other
components are disclosed herein, and it 1s understood that
when combinations, subsets, interactions, groups, etc. of
these components are disclosed that while specific reference
ol each various mdividual and collective combinations and
permutation of these may not be explicitly disclosed, each 1s
specifically contemplated and described herein, for all meth-
ods, equipment and systems. This applies to all aspects of
this application including, but not limited to, steps 1n dis-
closed methods. Thus, 1f there are a variety of additional
steps that can be performed 1t 1s understood that each of
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these additional steps can be performed with any specific
embodiment or combination of embodiments of the dis-
closed methods.

It should further be noted that any patents, applications
and publications referred to herein are incorporated by
reference in their entirety.

What 1s claimed 1s:

1. An apparatus for providing side-viewable 1llumination
of a wall-mounted plate to allow a wider off-axis viewing
angle for alerts to changes in a condition being monitored by
a sensor, wherein the condition is a pressure in a room
associated with the apparatus, the apparatus comprising;:

a) a face plate having a face, sides and an opening;

b) a back plate having a front face, rear face and sides, the
sides having at least a portion thereof being transparent
or translucent;

¢) a controller;

d) at least one light-emitting device associated with the
rear face of the back plate [rear face] and positioned
such that light emitted by the light-emitting device at
least partially passes through the sides of the back
plate[sides];

¢) at least one pressure sensor 1n communication with the
controller such that the controller can actuate or change
a condition of at least one light-emitting device 1n
response to [the] pressure sensor information received
by the controller; and
wherein the sides allow a wider off-axis viewing angle

to see a change in the at least one light-emitting
device 1n response to the pressure sensor informa-
tion, wherein the light is provided along a left and a
vight of the apparatus to provide the wider off-axis
viewing angle.

2. The apparatus of claim 1, further comprising an elec-
trical screen 1n electrical communication with the controller
and adapted to at least be partially received within the
opening of the face plate Jopening].

3. The apparatus of claim 2, further comprising means
associated with the controller for providing wireless com-
munication.

4. The apparatus of claim 1, wherein the rear face of the
back plate [rear face] has a reflective material associated
therewith.

5. The apparatus of claim 1, further comprising a plurality
ol fasteners, each fastener adapted to join the face plate to
the back plate.

6. The apparatus of claim 1, further comprising a user
interface associated with the controller.

7. The apparatus of claam 1, wherein the controller 1s
adapted to actuate the at least one light-emitting device.

8. The apparatus of claam 1, wherein the controller 1s
adapted to control at least one of [the] ar actuation, bright-
ness, color, sequence or pattern of the light emitted from
cach of the at least one light-emitting device.

9. The apparatus of claim 1, wherein the controller further
includes timer circuitry so as to dim, brighten or turn on or
ofl the at least one light-emitting device according to at least
one preset time 1nterval.

10. The apparatus of claim 1, further comprising means
associated with the controller for providing wireless com-
munication.

11. The apparatus of claim 10, further comprising a visual
signal projection device that i1s adapted to be in wireless
clectronic communication with the controller.

12. An apparatus for providing side-viewable 1llumination
of a wall-mounted plate to allow a wider off-axis viewing
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angle for alerts to changes 1n a condition being momitored by
a sensor, the apparatus comprising:

a) a Tace plate having a front face, a rear face, sides, and
a display opening;

b) a rear plate adapted to mount either to or within a wall
or other structure;:

¢) a bezel having
1) a front surface,

11) a rear suriace,

111) exterior side edges,

1v) 1nterior side edges,

v) a rim extending at least partially around the exterior
side edges of the bezel [exterior side edges] and
defining a recessed area, and

vi) at least one opening extending at least partially
through the bezel;

d) at least one light-emitting device adapted to be received
within the [bezel] at least one opening of the bezel
whereby light emanating from the at least one light-
emitting device is at least partially directed toward [the]
a bezel side edge such that the light 1s visible when
viewed at an angle generally parallel to or at an acute
angle with respect to [the] a plane of a front surface of
the [faceplate] face plate;

¢) a controller in electrical communication with the at
least one light-emitting device for controlling the at
least one light-emitting device;

1) at least one sensor in communication with the controller
such that the controller can actuate or change a condi-
tion of at least one light-emitting device 1n response to
[the] sensor information received by the controller; and
wherein the bezel allows a wider ofl-axis viewing angle

to see a change in the at least one light-emitting
device 1n response to the sensor information.

13. The apparatus of claim 12, wherein the face plate

turther comprises an electrical screen 1n electrical commu-
nication with the controller.

14. The apparatus of claim 12, wherein the bezel side edge
has a surface that can transmit ¢ze light 1n a diffused manner.

15. The apparatus of claim 12, wherein the bezel side edge
has a surface that 1s frosted.

16. The apparatus of claim 12, wherein the bezel 1s
generally rectangular or square and has four corners,
wherein a light-emitting device 1s disposed proximate to
cach corner.

17. The apparatus of claim 12, wherein the at least one
light-emitting device 1s at least one light-emitting diode
(“LED”).

18. The apparatus of claim 17, wherein the LED 1s an
RGB LED.

19. The apparatus of claim 12, wherein the bezel further
includes a display device and a display device opening
adapted to receive a portion of the display device, the
display device opening having an edge that i1s at least
partially coated with a reflective coating such that at least a
portion of light from the at least one light-emitting device
directed toward the edge of the display device opening
[edge] is reflected away from the edge of the display device
opening [edge] and back toward the bezel edge.

20. A method of visual alert 1n response to an environ-
mental condition or change in condition to allow a wider
ofl-axis viewing angle to changes in a condition being
monitored, the method comprising:

a) providing an apparatus according to claim 1;

b) positioning the at least one sensor 1n an environmental

location to be monitored:
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¢) instructing [a] #ke controller to determine [the] ar
initial condition of the sensor and to receive periodic
sensor data;

d) comparing the periodic sensor data with prior sensor
data to determine whether the difference in measure-
ments 1s greater than a predetermined amount;

¢) when the predetermined amount 1s exceeded, actuating,
[a light emitting device] the light-emitting device to
light 1in either a predetermined pattern, color, or other
state so as to provide a visual alert; and
wherein the apparatus allows [a] the wider off-axis

viewing angle to see a change in the at least one
light-emitting device 1n response to the predeter-
mined amount being exceeded.

21. The method of claim 20, further comprising resetting,
the controller using [the] a display device interface, once at
least one subsequent measurement after step €) 1s less than
the predetermined amount.

22. The apparatus of claim 20, further comprising a visual
signal projection device that i1s adapted to be in wireless
electronic communication with the controller.

23. An apparatus for providing side-viewable illumination
to allow a wider off-axis viewing angle for alerts to changes
in a condition being monitorved by a sensor, the apparatus
COMpPriSing:

a) a face plate;

b) a back plate;

c) sides between the face plate and the back plate con-

figured to allow light to pass through;

d) a controller;

e) at least one light-emitting device positioned such that
light emitted by the at least one light-emitting device
can be viewed through at least the sides;

wherein the controller is in communication with at least
one pressure sensov such that the controller can actuate
or change a condition of the at least one light-emitting
device in response to pressure sensor information
received by the controller; and

whevrein the sides allow a wider off-axis viewing angle to
see a change in the at least one light-emitting device,
the change in the at least one light-emitting device
indicating a change in the pressure sensor information,
wherein the condition is a pressure in a YOOm assoCi-
ated with the apparatus.

24. The apparatus of claim 23, further comprising an
electrical screen in electrical communication with the con-
troller and adapted to at least be partially veceived within an
opening of the face plate.

25. The apparatus of claim 24, wherein the controller
further comprises a wireless radio and is configured to
wirelessly communicate status information.

26. The apparatus of claim 23, whervein a rear face of the
back plate has a reflective material associated thevewith.

27. The apparatus of claim 23, whevein the controller
further comprises a wireless radio and is configured to
wirelessly communicate status information.

28. An apparatus for providing side-viewable illumination
to allow a wider off-axis viewing angle for alerts to changes
in a condition being monitorved by a sensor, the apparatus
COmprising:

a) a face plate;

b) a rear plate;

c) sides configured to allow light to pass through;

d) a bezel having

1) a front surface,
i) a rear surface,
ii1) exterior side edges,
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Iv) interior side edges,

v) a vim extending at least partially avound the exterior
side edges of the bezel and defining a recessed area,
and

vi) at least one opening extending at least partially
through the bezel;

e) at least one light-emitting device adapted to be received
within the at least one opening of the bezel whereby
light emanating from the at least one light-emitting
device is at least partially divected toward the exterior
side edges such that the light is visible when viewed at
an angle generally parallel to or at an acute angle with

respect to a plane of the front surface of the face plate;
a controller in electrical communication with the at
least one light-emitting device for controlling the at
least one light-emitting device and the controller being
in communication with at least one sensor such that the
controller can actuate ov change a condition of the at
least one light-emitting device in response to sensor
information received by the controller; and

wherein the bezel allows a wider off-axis viewing angle to

see a change in the at least one light-emitting device in
response to the sensor information.

29. The apparatus of claim 23, wherein the apparatus is
configured for mounting on a surface, wherein the surface is
a wall associated with the room.

30. The apparatus of claim 23, further comprising a
display screen, and wherein the sides comprise a left side
and a vight side and the light is provided along and from the
left side and the vight side to provide the wider off-axis
viewing angle.

31. The apparatus of claim 30, wherein the display screen
comprises a touch screen.

32. The apparatus of claim 30, wherein the display screen
is viewable through an opening in the face plate.

33. The apparatus of claim 23, wherein a color of light
emitted by the at least one light-emitting device indicates an
alarm status.

34. The apparatus of claim 33, wherein the color com-
prises one of a green color, a yellow color, or a rved color to
indicate the alarm status.

35. The apparatus of claim 34, wherein the color is
transitionable between the green color, the vellow color, and
the red color to indicate changes of the alarm status.

36. The apparatus of claim 30, wherein the display screen
is configured to display a pressurve condition.

37. The apparatus of claim 30, wherein the display screen
provides textual information indicative of the pressure sen-
sor information.

38. The apparatus of claim 37, wherein the pressure
sensor information comprises a differential pressure and the
apparatus furthery comprises a user interface configured to
program the apparatus.

39. The apparatus of claim 23, further comprising a
circuit board having a notch.

40. The apparatus of claim 39, wherein the at least one
light-emitting device comprises a plurality of light-emitting
devices in a first array of first light-emitting devices and a
second array of second light-emitting devices, wherein the
controller is positioned beneath the notch and between the

fivst array of the first light-emitting devices and the second

array of the second light-emitting devices.

41. The apparatus of claim 39, wherein the back plate
comprises a slot located near the notch.

42. The apparatus of claim 39, wherein the cirvcuit board
comprises a plurality of screw holes each positioned at
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corners of the circuit board and the face plate comprises a

plurality of receptacles corvesponding to the plurality of

screw holes.

43. The apparatus of claim 23, wherein the back plate
comprises a rim.

44. The apparatus of claim 23, wherein the back plate
comprises a hole for receiving a fastener.

45. The apparatus of claim 44, wherein the back plate
comprises a notch opposite the hole.

46. The apparatus of claim 23, wherein the back plate
comprises a plurality of openings.

47. The apparatus of claim 23, wherein the back plate is
configured to snap fit ov friction fit with the sides.

48. The apparatus of claim 23, wherein the face plate and
the sides are integrally formed.

49. The apparatus of claim 23, wherein the face plate is
plastic.

50. The apparatus of claim 23, wherein the at least one
light-emitting device comprises a plurality of light-emitting
devices, the plurality of light-emitting devices positioned in
an array.

51. The apparatus of claim 50, wherein the array extends
in a direction parallel with the sides.

52. The apparatus of claim 50, wherein the plurality of

light-emitting devices comprises at least four light-emitting
devices.

53. The apparatus of claim 23, wherein the at least one
light-emitting device comprises a plurality of light-emitting
devices in a first array of first light-emitting devices and a
second array of second light-emitting devices, wherein the
first array of first light-emitting devices is linearly posi-
tioned on a circuit board along a first side of the sides and
the second array of second light-emitting devices is linearly
positioned on the circuit board along a second side of the
sides, wherein the first side is opposite the second side.

54. The apparatus of claim 23, wherein the at least one
light-emitting device is configured to emit light viewable
through at least the sides through a strip of diffusing
material disposed near the at least one light-emitting device.

55. The apparatus of claim 23, wherein the face plate
comprises a rectangular opening for veceiving a display.

56. The apparatus of claim 23, wherein the at least one
light-emitting device is provided on a circuit board, wherein
the circuit board comprises a light reflective material pro-
vided on a surface of the circuit board near the at least one
light-emitting device.

57. The apparatus of claim 23, wherein the at least one
light-emitting device is provided on a first circuit board, and
the controller is provided closer to the face plate than the
fivst circuit board.

58. The apparatus of claim 23, wherein the apparatus is
configured to provide an alert in vesponse to a change in a
condition of an isolation room.

59. The apparatus of claim 23, wherein the controller is
provided on a first circuit board, and wherein the apparatus
further comprises a second circuit board, whevein the first
circuit board and the second circuit board are positioned
within the face plate, the sides, and the back plate.

60. The apparatus of claim 23, further comprising a
plurality of fasteners, each fastener adapted to join the face
plate to the back plate.

61. The apparatus of claim 23, wherein the controller is
adapted to control color of the light emitted from each of the
at least one light-emitting device.

62. The apparatus of claim 23, wherein the controller
further includes timer circuitry so as to dim, brighten or turn
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on or off the at least one light-emitting device according to
at least one preset time interval.

63. The apparatus of claim 23, wherein the at least one
light-emitting device is at least one light-emitting diode
(“LED™).

64. The apparatus of claim 63, whervein the LED is an
RGB LED.

65. The apparatus of claim 23, wherein the at least one
light-emitting device comprises a plurality of light-emitting
devices and further comprising a diffuser positioned
between at least one of the light-emitting devices and the
sides and configured to increase a diffusion light emitted by
at least one of the light-emitting devices.

66. The apparatus of claim 23, wherein the sides are a left
side and a right side wherein the apparatus has a rectan-
gular shape and has a height greater than a width between
the left side and the right side, the height being in a vertical
direction.

67. The apparatus of claim 23, wherein a color of light
emitted by the at least one light-emitting device comprises a
green color to indicate a first condition, a vellow color to
indicate a second condition, or a red color to indicate a third
condition.

68. The apparatus of claim 67, further comprising an
electrical screen in electrical communication with the con-
troller and adapted to at least be partially veceived within an
opening of the face plate, wherein the electrical screen is a
digital display and pressurve information is displaved on the
display, and wherein the electrical screen can be used to
program the color

69. The apparatus of claim 23, further comprising a
circuit board having a first cut away portion and a second
cut away portion, wherein the at least one light-emitting
device comprises a plurality of light-emitting devices in a

fivst array of first light-emitting devices and a second array

of second light-emitting devices, wherein the controller is
positioned beneath the first cut away portion and the second
cut away portion and between the first array of the first
light-emitting devices and the second array of the second
light-emitting devices, wherein the circuit board is config-

ured to have a first leg and a second leg, the first cut away
portion being disposed between the first leg and the second
leg.

70. The apparatus of claim 23, further comprising a
circuit board, wherein the at least one light-emitting device
comprises a plurality of light-emitting devices in a first
array of first light-emitting devices and a second array of
second light-emitting devices are disposed on the circuit
board and a strip of material is disposed between the side
and at least one of the first array and the second array.

71. The apparatus of claim 23, further comprising a
circuit board, a first strip of non-opague material, and a
second strip of non-opaque material, and wherein the sides
comprise a first side and a second side opposite the first side,
wherein the at least one light-emitting device comprises a
plurality of light-emitting devices in a first array of first
light-emitting devices and a second array of second light-
emitting devices ave disposed on the circuit board, and
wherein the first strip of non-opague matevial is disposed
between the first side and the first array and the second strip
of non-opaque material is disposed between the second side
and the second array.

72. The apparatus of claim 71, wherein the first strip of
non-opague material and the second strip of non-opaque
material arve diffusers.
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73. The apparatus of claim 23, wherein the back plate
comprises a vim extending avound an edge of a surface, the
rim defining a vecess configured for reception of a circuit

board.
74. The apparatus of claim 23, further comprising a

circuit board having a first cut away portion and a second
cut away portion, wherein the at least one light-emitting
device comprises a plurality of light-emitting devices in a
fivst array of first light-emitting devices and a second array
of second light-emitting devices, wherein the controller is
positioned beneath the first cut away portion and second cut
away portion and between the first array of the first light-
emitting devices and the second array of the second light-
emitting devices, wherein the back plate has a first slot
above the first cut away portion and a second slot above the
second cut away portion.

75. The apparatus of claim 74, whevein the first slot is
horizontal and the second slot is vertical.

76. The apparatus of claim 75, whevein the back plate has
an aperture between the first slot and the second slot.

77. The apparatus of claim 23, further comprising a
speaker for providing an audio alert in vesponse to the
sensor information.

78. The apparatus of claim 23, wherein the at least one
light-emitting device comprises a plurality of light-emitting
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devices, wherein the plurality of light-emitting devices com-
prises at least four light-emitting devices.

79. The apparatus of claim 23, wherein the apparatus is
configured to provide an alert to a change in a condition of
an isolation room.

80. The apparatus of claim 24, wherein the electrical
screen is a digital display and pressurve information is
displaved on the display, and wherein the electrical screen
can be used to select a color.

81. The apparatus of claim 23, wherein the apparatus is
configured to provide the light so that the light can be viewed
across viewing angles of 180 degrees.

82. The apparatus of claim 23, further comprising a touch
screen and display and adapted to at least be partially
received within an opening of the face plate, wherein the
Jace plate and the opening of the face plate are vectangular
and a top surface face plate defines a border arvound the
opening.

83. The apparatus of claim 23, wherein the sides are
integral with the face plate.

84. The apparatus of claim 23, wherein the pressure
sensor is a diffevential pressure vemote from the controller.
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