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ABSTRACT

A lighting module having at least a semitransparent cover and at least one
light emitting diode oriented to emit light through the semitransparent cover. Each
light emitting diode is positioned a minimum distance from an inner surface of the

5 semitransparent cover.
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EXHAUST FAN LIGHT MODULE

TECHNICAL FIELD
This document pertains generally, but not by way of limitation, to a light

module for exhaust fan systems.

BACKGROUND

Exhaust fan assecmblies for commercial and residential applications often
include a fan positioned in a housing in set within the ceiling to draw air through an
opening in the ceiling. A grille is typically positioned over the opening to cover the
opening and conceal the fan to provide a more aesthetically appealing appearance.
A light fixture is often positioned within the housing between the fan and the grille
to direct light through the grille or window positioned in the grille. The drawback of
the light fixture is that the features of the light fixture can occupy space within the
housing disrupting the airflow through the grille to the fan reducing the
effectiveness of the exhaust fan.

Incandescent light bulbs can generate a substantial amount of heat requiring
substantial air circulation around the light bulb to avoid overheating of the light
fixture. Accordingly, incandescent light bulbs are often positioned within a housing
to provide the substantial empty space for air circulation around the light bulb.
However, the housing can occupy a substantial space within the light fixture further
disrupting the airflow through the exhaust fan.

In addition, the light fixture frequently includes a light source that directs the
light away from the grille or window against a reflector or other light diffusing
mechanism. Orienting the light fixture to emit light directly toward the window or
grille can form points of light when viewed through the window. This problem is
compounded by the increased use of light emitting diodes (“LEDs”), which often
requires the use of a plurality of LEDs to replace a single incandescent light bulb.
Similarly, the diffraction of light from the directly oriented light source may be
insufficient to illuminate the room. The reflector or diffuser conceals the points of

light and improves the diffraction of light from the light source. While the reflector
1
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or diffuser improves the effectiveness of the light source, the reflector or diffusor

can further disrupt the airflow through the grille and reduce the effectiveness of the

exhaust fan.

OVERVIEW

The present inventors have recognized, among other things, that a problem
to be solved can include providing a light source for an exhaust assembly that does
not interfere with the operation of the exhaust assembly. In an example, the present
subject matter can provide a solution to this problem, such as by an exhaust fan
assembly including a light module containing at least one LED for emitting light
through a semitransparent cover. The limited transparency of the cover allows the
LEDs to be oriented to directly transmit light through the cover by obscuring the
points of light created by the LEDs. In an addition, the LEDs can be positioned at
least a minimum distance from an inner surface of the semitransparent cover to
permit sufficient space for diffraction of light from the LED.

In an example, the light module can contain at least one incandescent light
bulb for emitting light through the semitransparent cover. In this configuration, the
cover can include at least one inlet vent for drawing air into the light module to cool
the incandescent light bulb. The inlet vent can be positioned adjacent an edge
portion of the lens cover to avoid obscuring or refracting the light generated by the
light module. In at least one example, the light module can include at least one
outlet vent opposite the inlet vent such that air can be drawn into the inlet vent and
vented through the outlet vent to circulate air through the light module to avoid
overheating of the light module.

This overview is intended to provide an overview of subject matter of the
present patent application. It is not intended to provide an exclusive or exhaustive
explanation of the present subject matter. The detailed description is included to

provide further information about the present patent application.



The invention in one broad aspect provides an exhaust fan assembly
comprising a housing defining an interior space and including an air inlet
opening and an air outlet opening. A grille is configured to engage the fan
housing and defines a light module opening. The exhaust fan assembly further
includes a light module which comprises a light module housing, a
semitransparent cover coupled to the light module housing to define an
enclosed space, and at least one light emitting element positioned within the
light module housing and oriented to emit light toward the semitransparent
cover. The grille comprises at least one light module engagement feature and
the light module comprises at least one grille engagement feature. The grille
engagement feature and the light module engagement feature each comprise a
snap-in feature for tool-less engagement of the light module in the light
module opening of the grille.

The invention in another broad aspect provides an exhaust fan
assembly comprising a fan housing defining an interior space and including an
inlet opening and an outlet opening. A fan is positioned within the interior
space, and is operable to draw air through the inlet opening and out the outlet
opening. A grille is configured to engage the fan housing and defines a light
module opening. The assembly further includes a light module. The light
module comprises a module housing engaged to the grille, a semitransparent
cover coupled to the module housing to define an enclosed space, and a
plurality of light emitting elements positioned within the module housing and
oriented to emit light toward the semitransparent cover. The plurality of light
emitting elements are positioned within the interior space a predetermined
minimum distance from an inner surface of the semitransparent cover. The
predetermined minimum distance corresponds to about a spacing between two

adjacent light emitting elements of the plurality of light emitting elements.
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BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, which are not necessarily drawn to scale, like numerals may
describe similar components in different views. Like numerals having different
letter suffixes may represent different instances of similar components. The
drawings illustrate generally, by way of example, but not by way of limitation,
various embodiments discussed in the present document.

Figure 1 is a perspective view of an exhaust fan assembly according to an
example of the present subject matter.

Figure 2 is an exploded perspective view of the exhaust fan assembly
depicted in Figure 1.

Figure 3 is a side view of the exhaust fan assembly depicted in Figure 1.

Figure 4 is an exploded perspective view of a grille and light module
assembly according to an example of the present subject matter.

Figure 5 is a bottom view of the grille and light module assembly depicted in
Figure 4.

Figure 6 is a bottom view of a light module assembly according to an
example of the present subject matter.

Figure 7 is a side view of the light module assembly according to an
example.

Figure 8 is a perspective view of a grille and light module assembly
according to an example of the present subject matter.

Figure 9 is a front view of the grille and light module assembly depicted in
Figure 8.

Figure 10 is a side view of the grille and light module assembly depicted in
Figure 8.

Figure 11 is a top view of the grille and light module assembly depicted in
Figure 8.

Figure 12 is a bottom view of the grille and light module assembly depicted

in Figure 8.
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Figure 13 is a perspective view of a grille and light module assembly
according to an example of the present subject matter.

Figure 14 is a front view of the grille and light module assembly depicted in
Figure 13.

Figure 15 is a side view of the grille and light module assembly depicted in
Figure 13.

Figure 16 is a top view of the grille and light module assembly depicted in
Figure 13.

Figure 17 is a bottom view of the grille and light module assembly depicted
in Figure 13.

Figurc 18 is a cross-sectional side view of the grille and light module
assembly depicted in Figure 8.

Figure 19 is a perspective view of a grille and light module assembly
according to an example of the present subject matter.

Figure 20 is a front view of the grille and light module assembly depicted in
Figure 19.

Figure 21 is a side view of the grille and light module assembly depicted in
Figure 19.

Figure 22 is a top view of the grille and light module assembly depicted in
Figure 19.

Figure 23 is a bottom view of the grille and light module assembly depicted
in Figure 19.

Figure 24 is a perspective view of a grille and light module assembly
according to an example of the present subject matter.

Figure 25 is a front view of the grille and light module assembly depicted in
Figure 24.

Figure 26 is a side view of the grille and light module assembly depicted in
Figure 24.

Figure 27 is a top view of the grille and light module assembly depicted in

Figure 24.
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Figure 28 is a bottom view of the grille and light module assembly depicted
in Figure 24.
Figure 29 is a cross-sectional side view of the grille and light module assembly

depicted in Figure 19.

DETAILED DESCRIPTION

As depicted in FIGS. 1-3, an exhaust fan assembly 20, according to an
example, includes a fan housing 22, a fan 24, a grille 26 and a light module 28. The
fan housing 22 can define an interior space and an inlet opening 30 and an outlet
opening 32. The fan 24 can be positioned within the interior space and operable to
draw air through the inlet opening 30 and expel air through the outlet opening 32. In
an example, the fan 24 is a rotary fan positioned proximate the outlet opening 32 to
increase the interior space between the inlet opening 30 and the fan 24. The grille 26
is positioned within the inlet opening 30 to visually obscure the interior space and
the fan 24.

As depicted in FIGS. 1-7, the light module 28, according to an example, can
include a module housing 34, at least one light emitting element 36 and a
semitransparent cover 38. The module housing 34 can define an interior space for
receiving at least one light emitting element 36. The light emitting element 36 can
be a light emitting diode, incandescent light bulb or other light emitting device. In
an example, a circuit board 39 is positioned within the module housing 34. The
circuit board 39 is configured to receive each light emitting element 36 and can
position a plurality of light emitting elements 36 in a planar array. The
semitransparent cover 38 is engagable to the module housing 34. In an example, the
semitransparent cover 38 is between about 40% and about 80% translucent.

As illustrated in FIGS. 1-7, in an example, the semitransparent cover 38 can
include a window portion 40 having an inner surface 42. In certain examples, the
each light emitting element 36 is positioned within the module housing 34 such that
the light emitting element 36 is at least a minimum predetermined distance. In an

example, the minimum predetermined distance can correspond to about the distance
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between each light emitting element 36 and its adjacent light emitting element 36. In
an example, each light emitting element 36 can be equidistance from each light
emitting element 36. In an example, each light emitting element 36 can be a first
distance from an adjacent light emitting element 36 along a first axis and a second
distance from an adjacent light emitting element 36 along a second axis, where the
second distance is different from the first distance. In this configuration, in certain
examples, the minimum predetermined distance can correspond to the maximum
distance between each light emitting element 36 and the adjacent light emitting
element 36. In certain examples, the minimum predetermined distance can
correspond to the minimum distance between each light emitting element 36 and the
adjacent light emitting element 36. The minimum distance improves diffraction of
light from the light emitting elements 36.

As depicted in FIGS. 4-7, the grille 26 defines a module opening 44 for
receiving the light module 28. In this configuration, the light module 28 can include
at least one grille engagement feature 44 for securing the light module 28. Similarly,
the grille 26 can include at least one module engagement feature 46 corresponding
to the grille engagement featurc 44. In an example, the grille engagement features
44 and the module engagement features 46 can be snap in features for tool-less
engagement of the light module 28 to the grille 26. In an example, the module
housing 34 can include a back surface 48. In certain examples, the light module 28
is mounted on the grille 26 such that the back surface 48 of the module housing 34
is at least a minimum predetermined distance from the fan 24. . In an example, the
minimum predetermined distance can be up to about 2 inches. The minimum
distance between the fan and the back surface 48 of the module housing 34 reduces
the interference of the light module 28 on the flow of air through the interior space
within the fan housing 22.

As depicted in FIGS. 4-7, the light module 28, according to an example, can
further include a connector plug 50 connectable to a wall outlet or other outlet for
the house current. In this configuration, the light module 28 can be directly plugged

into the house current. Similarly, this arrangement allows the light module 28 to be
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removed from the grille 26 and replaced with minimal or without tools. The light
module 28 can also include a power cable 52 operably connecting the connector
plug 50 to the light emitting elements 36. In certain examples, the light module 28
can include a transformer positioned within the module housing 34 or at the
connector plug 50 to change the voltage to levels appropriate for the light emitting
elements 36.

As depicted in FIGS. 8-29, the semi-transparent cover 38 can have window
portion 40 and at least one vent port 56. The window portion 40can be positioned
proximate the center of the cover 38 to correspond the portion where the majority of
the light generated by the light emitting element 36 is transmitted through the semi-
transparent cover 38. In this configuration, the at least one vent port 56 can be
positioned along an edge of the cover 38 to minimize refraction or distortion of the
light by the vent port 56.

In an example, each vent port 56 can have depth for creating a pathway to
guide the heated air radially outward from the window porfion 40. In this
configuration, outwardly directed heated air will minimize heat distortion of light
transmitted through the lens portion that can be created by the heated air. In at least
one example, the heated air stream can be directed to intersect with the air being
ventilated through the grille 26 to further dissipate the heat and/or dissipate the heat
more quickly.

In an example, the semi-transparent cover 38 can have a plurality of vent
ports 56 including at least one inlet vent port S6A and at least one outlet vent port
56B positioned opposite the inlet vent port 56A. In this configuration, air can be
drawn into the semi-transparent cover 38 through the inlet vent port 56A and out
through the outlet vent port 56B. The circulating air can more rapidly cool the light
emitting elements 36 and further dissipate any heated air that can create heat
mirages. The designation of the inlet vent port 56A and the outlet vent port 56B are
intended to be illustrative and not intended to fix operation of the designated vent
port 56 as any vent port 56 can operate as an inlet port or an outlet port depending

on the ambient air conditions and the heating conditions within the cover 38. As
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depicted in FIGS. 8-29. the semi-transparent cover 38 includes two pairs of inlet
vent ports 56A and outlet vent ports S6B. It is contemplated that the semi-
transparent cover 38 can include a plurality of inlet vent ports 56A and outlet vent

ports 56B.

Various Notes & Examples

Example 1 can include subject matter, such as can include a light module 28
for an exhaust fan assembly 20 including a module housing 34; a semitransparent
cover 38 coupled to the housing 34 to define an enclosed space; and at least one
light emitting element 36 positioned within the housing 34 and oricnted to emit light
toward the semitransparent cover 38.

Example 2 can include, or can optionally be combined with the subject
matter of Example 1, to optionally include that the semitransparent cover 38
including a window portion 40 having an inner surface 42. The light emitting
clement 36 can be positioned within the interior space a predetermined minimum
distance from the inner surface 42 of the window portion 40.

Example 3 can include, or can optionally be combined with the subject
matter of Example 2, to optionally include that the semitransparent cover 38 has a
sidewall for positioning the inner surface 42 of the window portion 40 the
predetermined minimum distance.

Example 4 can include, or can optionally be combined with the subject
matier of Example 2, to optionally include that the predetermined minimum distance
corresponds to about a spacing distance between two adjacent light emitting
elements 36.

Example 5 can include, or can optionally be combined with the subject
matter of one or any combination of the preceding claims, to optionally include that
the housing 34 further includes at least one mounting feature that can be engaged to

a grille 26 of the exhaust fan assembly 20.
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Example 6 can include, or can optionally be combined with the subject
matter of Example 4, to optionally inciude that the grille 26 defines an opening for
receiving the housing 34.

Example 7 can include, or can optionally be combined with the subject
matter of one or any combination of the preceding claims, to optionally include that
the light module 28 includes a plurality of light emitting elements 36. The plurality
of the light emitting elements 36 can be arranged in an planar array.

Example 8 can include, or can optionally be combined with the subject
matter of one or any combination of the preceding claims, to optionally include a
power cable 52 connectable to a wall outlet and a connector cable operably
connecting the power cable 52 to each light emitting elements 36.

Example 9 can include, or can optionally be combined with the subject
matter of one or any combination of the preceding claims, to optionally include that
the at least one light emitting element 36 can comprise at least one of a light
emitting diode and an incandescent bulb.

Example 10 can include, or can optionally be combined with the subject
matter of one or any combination of the preceding claims, to optionally include that
the semitransparent cover 38 includes at least one vent port for dissipating heat from
within the light module 28.

Example 11 can include subject matter, such as can include an exhaust fan
assembly 20 including a fan housing defining an interior space and including an
inlet opening and an outlet opening; a fan positioned within the interior space, the
fan being operable to draw air through the inlet opening and out the outlet opening;
a grille 26 engaged to the fan housing within the inlet opening; and a light module
28. The light module 28 can include a module housing 34 engaged to the grille 26, a
semitransparent cover 38 coupled to the housing 34 to definc an enclosed space, and
at least one light emitting element 36 positioned within the housing 34 and oriented

to emit light toward the semitransparent cover 38.
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Example 12 can include, or can optionally be combined with the subject
matter of Example 11, to optionally include that the module housing 34 includes a
rear face.

Example 13 can include, or can optionally be combined with the subject
matter of Example 12, to optionally include that the fan is at least up to about 2
inches from the rear face of the module housing 34.

Example 14 can include, or can optionally be combined with the subject
matter of one or any combination of the preceding claims, to optionally include that
the grille 26 defines a module opening for receiving the light module 28.

Example 15 can include, or can optionally be combined with the subject
matter of Example [4, to optionally include that the housing 34 further includes at
least one mounting feature can be engaged to a grille 26 of the exhaust fan assembly
20.

Example 16 can include, or can optionally be combined with the subject
matter of one or any combination of the preceding claims, to optionally include that
the semitransparent cover 38 including a window portion 40 having an inner surface
42. The light emitting element 36 can be positioned within the interior space a
predetermined minimum distance from the inner surface 42 of the window portion
40.

Example 17 can include, or can optionally be combined with the subject
matter of Example 16, to optionally include that the semitransparent cover 38
having a sidewall for positioning the inner surface 42 of the window portion 40 the
predetermined minimum distance.

Example 18 can include, or can optionally be combined with the subject
matter of Example 16, to optionally include that the predetermined minimum
distance corresponds to about a spacing distance between two adjacent light
emitting elements 36.

Example 19 can include, or can optionally be combined with the subject

matter of one or any combination of the preceding claims, to optionally include that

10



CA 02902906 2015-09-02

the light module 28 includes a plurality of light emitting elements 36. The plurality
of the light emitting diodes can be arranged in an planar array.

Example 20 can include, or can optionally be combined with the subject
matter of one or any combination of the preceding claims, to optionally include a
power cable 52 connectable to a wall outlet and a connector cable operably
connecting the power cable 52 to each light emitting elements 36.

Example 21 can include, or can optionally be combined with the subject
matter of one or any combination of the preceding claims, to optionally include that
the at least one light emitting element 36 can comprise at least onc of a light
emitting diode and an incandescent bulb.

Example 22 can include, or can optionally be combined with the subject
matter of one or any combination of the preceding claims, to optionally include that
the semitransparent cover 38 includes at least one vent port 56 for dissipating heat
from within the light module 28.

Each of these non-limiting examples can stand on its own, or can be
combined in any permutation or combination with any one or more of the other
examples.

The above detailed description includes references to the accompanying
drawings, which form a part of the detailed description. The drawings show, by way
of illustration, specific embodiments in which the present subject matter can be
practiced. These embodiments are also referred to herein as “examples.” Such
examples can include elements in addition to those shown or described. However,
the present inventors also contemplate examples in which only those elements
shown or described are provided. Moreover, the present inventors also contemplate
examples using any combination or permutation of those elements shown or
described (or one or more aspects thereof), either with respect to a particular
example (or one or more aspects thereof), or with respect to other examples (or one

or more aspects thereof) shown or described herein.

I



20

25

CA 02902906 2015-09-02

Each of these non-limiting examples can stand on its own, or can be
combined in any permutation or combination with any one or more of the other
examples.

The above detailed description includes references to the accompanying
drawings, which form a part of the detailed description. The drawings show, by way
of illustration, specific embodiments in which the present subject matter can be
practiced. These embodiments are also referred to herein as “examples.” Such
examples can include elements in addition to those shown or described. However,
the present inventors also contemplate examples in which only those elements
shown or described are provided. Moreover, the present inventors also contemplate
examples using any combination or permutation of those elements shown or
described (or one or more aspects thereof), either with respect to a particular
example (or one or more aspects thereof), or with respect to other examples (or one
or more aspects thereof) shown or described herein.

In the event of inconsistent usages between this document and any
documents so incorporated by reference, the usage in this document controls.

In this document, the terms “a” or “an” are used, as is common in patent
documents, to include one or more than one, independent of any other instances or
usages of “at least one” or “one or more.” In this document, the term “or” is used to
refer to a nonexclusive or, such that “A or B” includes “A but not B.” “B but not
A and “A and B,” unless otherwise indicated. In this document, the terms
“including” and “in which” are used as the plain-English equivalents of the
respective terms “comprising” and “wherein.” Also, in the following claims, the
terms “including” and “comprising” are open-ended, that is, a system, device,
article, composition, formulation, or process that includes elements in addition to
those listed after such a term in a claim are still deemed to fall within the scope of
that claim. Moreover, in the following claims, the terms *“first,” “second,” and
“third,” etc. are used merely as labels, and are not intended to impose numerical

requirements on their objects.
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Method examples described herein can be machine or computer-
implemented at least in part. Some examples can include a computer-readable
medium or machine-readable medium encoded with instructions operable to
configure an electronic device to perform methods as described in the above
examples. An implementation of such methods can include code, such as
microcode, assembly language code, a higher-level language code, or the like. Such
code can include computer readable instructions for performing various methods.
The code may form portions of computer program products. Further, in an example,
the code can be tangibly stored on one or more volatile, non-transitory, or non-
volatile tangible computer-readable media, such as during execution or at other
times. Examples of these tangible computer-readable media can include, but are not
limited to, hard disks, removable magnetic disks, removable optical disks (e.g.,
compact disks and digital video disks), magnetic cassettes, memory cards or sticks,
random access memories (RAMs), read only memories (ROMs), and the like.

The above description is intended to be illustrative, and not restrictive. For
example, the above-described examples (or one or more aspects thereof) may be
used in combination with each other. Other embodiments can be used, such as by
one of ordinary skill in the art upon reviewing the above description. The Abstract is
provided to comply with the requirement to allow the reader to quickly ascertain
the nature of the technical disclosure. It is submitted with the understanding that it
will not be used to interpret or limit the scope or meaning of the claims. Also, in the
above Detailed Description, various features may be grouped together to streamline
the disclosure. This should not be interpreted as intending that an unclaimed
disclosed feature is essential to any claim.  Rather, inventive subject matter
may lie in less than all features of a particular disclosed embodiment, Thus, it is
contemplated that such embodiments can be combined with each other in various

combinations or permutations. The scope of the present subject matter should be
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determined with reference to the appended claims, along with the full scope of

equivalents to which such claims are entitled.

14



THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An exhaust fan assembly comprising:
a fan housing defining an interior space and including an inlet opening
and an outlet opening;
a fan positioned within the interior space, the fan being operable to
draw air through the inlet opening and out the outlet opening;
a grille configured to engage the fan housing, the grille defining a light
module opening; and
a light module comprising:
a module housing engaged to the grille;
a semitransparent cover coupled to the module housing to
define an enclosed space; and
a plurality of light emitting elements positioned within the
module housing and oriented to emit light toward the semitransparent
cover, the plurality of light emitting elements being positioned within
the interior space a predetermined minimum distance from an inner
surface of the semitransparent cover, the predetermined minimum
distance corresponding to about a spacing between two adjacent light

emitting elements of the plurality of light emitting elements.
2. The exhaust fan assembly of claim 1, wherein the module housing
includes a rear face, and wherein the fan is at least up to about 2 inches from
the rear face of the module housing.
3. The exhaust fan assembly of claim 1, wherein the housing further

includes at least one mounting feature engagable to a grille of the exhaust fan

assembly.

15
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4. The exhaust fan assembly of claim 1, wherein the window portion has
an inner surface, and wherein the plurality of light emitting elements are
positioned within the interior space the predetermined minimum distance from

the inner surface of the window portion.

5. The exhaust fan assembly of claim 4, wherein the semitransparent
cover has a sidewall for positioning the inner surface of the window portion
the predetermined minimum distance from the plurality of light emitting

elements.

6. The exhaust fan assembly of claim 1, wherein the predetermined
minimum distance corresponds to about a maximum spacing between adjacent

light emitting elements of the plurality of light emitting elements.

7. The exhaust fan assembly of claim 1, wherein the plurality of the light

emitting elements are arranged in a planar array.

8. The exhaust fan assembly of claim 1, further comprising:
a power cable connectable to a wall outlet; and
a connector cable operably connecting the power cable to the plurality

of light emitting elements.

9. The exhaust fan assembly of claim 1, wherein the plurality of light

emitting elements comprises a plurality of light emitting diodes.

10.  The exhaust fan assembly of claim 1, wherein the predetermined
minimum distance corresponds to about a minimum spacing between adjacent

light emitting elements of the plurality of light emitting elements.
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