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1
LIGHT FIXTURE WITH PERIPHERAL
COOLING CHANNELS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a nonprovisional of U.S. Provisional
Application No. 61/545,307, filed Oct. 10, 2011, and titled
Light Fixture with Peripheral Cooling Channels, which is
herein entirely incorporated by reference.

BACKGROUND

The present invention relates to light fixture cooling fea-
tures, and particularly, to providing a light fixture with exter-
nal surface features to facilitate cooling.

Managing the temperature of light sources in a light fixture
is generally important to performance and longevity. This is
particularly true with newer highly efficient lighting technol-
ogy, for example, light sources such as LEDs or laser diodes.
LEDs are generally selected to maximize the light output for
a given power consumption at a reasonable cost. Because
LED light sources operate at a much lower temperature than
typical incandescent light sources, less energy is wasted in the
form of heat production. However, LEDs tend to be more
sensitive to operating temperature and lower operating tem-
peratures also provide a much smaller temperature difference
between the LED and the ambient environment, thus requir-
ing greater attention to thermal management to transfer and
dissipate any excess heat generated by the LED driver and
emitter so that the design operating temperature for the com-
ponents are not exceeded.

As temperatures rise, the efficacy of the LED is reduced,
reducing the light output, and reducing the lifespan of the
LED. LED lighting fixtures generally include both LED driv-
ers and LED emitters. To facilitate dissipation of heat, con-
vection, conduction, and radiation are available modes of heat
transfer. For LED light fixtures, dissipation of heat by con-
duction s often provided by one or more LED packages being
mounted on a heat sink. The heatsink is generally integral
with or thermally coupled with the light housing, which often
includes external cooling fins to further facilitate the dissipa-
tion of heat from the light fixture by convection and radiation.

Many prior designs seeking to address these concerns pro-
vides a set of fins forming vertical airflow channels extending
radially around a light emitter and driver housing; however,
the fins forming the airflow channels only abut vertical edges
of the housing.

Therefore, it is desirable to provide a lighting fixture design
in a unitary fixture that maximizes cooling by thermal con-
vection for the light housing, including convection from hori-
zontal surfaces of the housing, and shields the cooling fea-
tures from as many viewing angles as practical. Additionally,
for some lighting fixture designs, it is also desirable to mini-
mize thermal conduction between emitter and driver hous-
ings.

SUMMARY

The present invention may comprise one or more of the
features recited in the attached claims, and/or one or more of
the following features and combinations thereof.

An illustrative light fixture includes an emitter housing and
airflow cooling channels. The airflow cooling channels are
defined in the space between opposite edges of the emitter
housing and a rim around the periphery of at least the opposite
edges of the emitter housing. The airflow channels are further
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defined by fins spanning between the rim and opposite edges
and spanning across a side of the housing opposite the illu-
mination side.

An illustrative embodiment of a light fixture for a light
emitter includes an emitter housing; an illumination side of
the emitter housing, the light emitter projecting light from the
illumination side; an opposite side of the emitter housing,
located opposite the illumination side; a first and second edge
defined by the emitter housing, each of the first and second
edges spanning between the illumination and opposite sides;
a first rim positioned along the first edge of the emitter hous-
ing and spanning between the illumination and opposite
sides; a second rim positioned along the second edge of the
emitter housing and spanning between the illumination and
opposite sides; and a first plurality of fins spanning between
the first edge and the first rim, the first edge and the second
edge, the second edge and the second rim, and the first rim and
the second rim.

The light fixture can further include a plurality of airflow
channels, each of the plurality of airflow channels defined
between adjacent ones of the first plurality of fins, each of'the
plurality of airflow channels open to the illumination side of
the emitter housing between the first rim and the first edge,
extending across the opposite side of the emitter housing, and
open to the illumination side of the emitter housing between
the second rim and the second edge.

In one illustrative embodiment, the light fixture further
includes a driver housing, the driver housing defining a front
surface; and an airflow passage defined by a space between
the opposite side of the emitter housing and the front surface
of the driver housing; and wherein the first plurality of fins
extend through the airflow passage. The light fixture can
further include a second plurality of fins defined by the driver
housing. The first plurality of fins and the second plurality of
fins can form a plurality of coplanar fins surfaces.

A plane formed across the first rim and the second rim can
optionally not be intersected by the first plurality of fins. A
plane formed across the first rim and the second rim can
optionally not be intersected by the first edge or the second
edge. The first plurality of fins can be in thermal conductivity
with the light emitter.

The first rim and the second rim can be on opposite sides of
the emitter housing. The first plurality of fins can be parallel
with one another. The first plurality of fins can be evenly
spaced. The light fixture can further include a top surface
defined by the emitter housing, and the top edges of the first
plurality of fins can be coplanar with the top surface of the
emitter housing.

Another illustrative embodiment of a light fixture for a
light emitter includes an emitter housing; an illumination side
of the emitter housing, the light emitter projecting light from
the illumination side; an opposite side of the emitter housing,
located opposite the illumination side; a first and second edge
defined by the emitter housing between the illumination and
opposite sides; a first rim positioned along the first edge of the
emitter housing; a second rim positioned along the second
edge of the emitter housing; and a first plurality of fins span-
ning between the first edge and the first rim, across the oppo-
site side of the emitter housing, and between the second edge
and the second rim.

In one illustrative embodiment, the light fixture further
includes a driver housing, the driver housing defining a front
surface; and an airflow passage defined by a space between
the opposite side of the emitter housing and the front surface
of the driver housing; and wherein the first plurality of fins
extend through the airflow passage. The light fixture can
further include a second plurality of fins defined by the driver
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housing. The first plurality of fins and the second plurality of
fins can form a plurality of coplanar fins surfaces.

Another illustrative embodiment of a light fixture for a
light emitter, includes a first housing; an illumination side of
the first housing, the light emitter projecting light from the
illumination side; an opposite side of the first housing, located
opposite the illumination side; a first and second edge defined
by the first housing between the illumination and opposite
sides; a rim extending around at least two opposite edges of
the first housing; a first plurality of fins spanning between the
rim and the at least two opposite edges of the housing and
across the opposite side of the first housing; and a plurality of
airflow channels, each of the plurality of airflow channels
defined between adjacent ones of the first plurality of fins,
each of the plurality of airflow channels open to the illumi-
nation side of the first housing between the rim and a first one
of'the at least two opposite edges of the first housing, extend-
ing across the opposite side of the first housing, and open to
the illumination side of the housing between the rim and a
second one of the at least two opposite edges of the first
housing.

In on illustrative embodiment the light fixture further
includes a second housing, the second housing defining a
front surface; and an airflow passage defined by a space
between the opposite side of the first housing and the front
surface of the second housing; and wherein the first plurality
of fins extend through the airflow passage. The light fixture
can further include a second plurality of fins defined by the
second housing. The first plurality of fins and the second
plurality of fins can form a plurality of coplanar fins surfaces.

Additional features of the disclosure will become apparent
to those skilled in the art upon consideration of the following
detailed description of the illustrative embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description particularly refers to the accom-
panying figures in which:

FIG. 1 is a bottom perspective view of a first illustrative
lighting fixture according to the present invention;

FIG. 2 is a front perspective cross-sectional view of the
lighting fixture of FIG. 1, taken along section line 2-2 shown
in FIGS. 3 and 4;

FIG. 3 is a top view of the lighting fixture of FIG. 1;

FIG. 4 is a side view of the lighting fixture of FIG. 1;

FIG. 5 is a front view perspective view of a second illus-
trative lighting fixture according to the present invention;

FIG. 6 is a side perspective cross-sectional view of the
lighting fixture of FIG. 5, taken along section line 6-6 shown
in FIG. 7; and

FIG. 7 is a rear perspective view of the lighting fixture of
FIG. 5.

DESCRIPTION OF THE ILLUSTRATIVE
EMBODIMENTS

For the purposes of promoting and understanding the prin-
cipals of the invention, reference will now be made to one or
more illustrative embodiments illustrated in the drawings and
specific language will be used to describe the same.

Referring to FIGS. 1-4, a first illustrative embodiment of a
light fixture 30 according to the present invention is illus-
trated. The light fixture 30 includes a light source 32, includ-
ing an emitter 34 (FIG. 2; as used herein, “emitter” refers to a
single emitter or an array of emitters) and a driver 36 (not
shown; as used herein, “driver” refers to a single driver or an
array of drivers), and an emitter housing 52. For example,

20

25

30

35

40

45

50

55

60

65

4

light source 32 may be, but is not limited to, an LED emitter
34 and associated driver 36, as are typically used in the
commercial lighting industry. For example, the associated
driver 36 converts AC power to appropriate DC power and
may also include additional LED power and control features.

The emitter housing 52 can be formed from, for example,
die cast aluminum or an aluminum alloy. The emitter 34 can
be thermally coupled and mounted to the emitter housing 52.
Asittypical of commercial lighting fixtures, the emitter hous-
ing 52 may also include components that enclose the emitter
34 within emitter housing 52, for example, including a light
reflector 54, lens 58, and frame 60. In the first illustrative
embodiment of the light fixture 30, the driver 36 (not shown)
is also located within the emitter housing 52.

Referring to FIGS. 2, 3, and 4, the emitter housing 52
defines an illumination side 70 from which the light source 32
projects light (for example, in the first embodiment defined by
the frame 60 and lens 58), an opposite surface or back side 71,
a left side edge 72, and a right side edge 74. The light fixture
30 also includes a rim 76 around the periphery of the light
housing 52, including a left rim 73, a right rim 75, a top rim
edge 77, a bottom rim edge 78, and an interior surface 79. In
the first illustrative embodiment, the left rim 73 is spaced
apart from the left side edge 72 of the housing 52, the right rim
75 is spaced apart from the right side edge 74, and the remain-
der of the rim 76 on front and rear sides contacts the housing
52.

The light fixture 30 also includes a plurality of fins 90, for
example, in the first embodiment defined at least in part by the
back side 71 of the emitter housing 52, thus, the plurality of
fins 90 are in thermal conductivity with the emitters 34 and
dissipate heat from the emitters to the surrounding environ-
ment.

Referring to FIGS. 2 and 3, in the first illustrative embodi-
ment of the light fixture 30, airflow cooling channels 92 are
defined by the space between opposite side edges 72 and 74 of
the emitter housing 52 and the opposite sides of the rim 73 and
75, and each adjacent fin 90. The cooling channels 92 extend
vertically from the bottom rim edge 78 to the top rim edge 77
and allow air to flow between the illumination side 70 and the
back side 71, for example, typically heating of the housing 52
would draw air from the illumination side to the back side 71.
Optionally, the fins 90 and associated channels 92 can be
parallel, and/or evenly spaced, as shown in FIG. 3.

Additionally, as shown in FIGS. 2-4, in the first embodi-
ment of the light fixture 30, the airflow cooling channels 92
spanning between the opposite rims 73 and 75 and edges 72
and 74 (F1G. 2), specifically spanning across a back side 71 of
the housing between adjacent fins 90, allowing airflow 93
(FIG. 2) to travel upward from the illumination side 70 of
each side 72 and 74 and across the back side 71. If the light
fixture 30 is mounted to illuminate upward, for example,
against a ceiling (not shown), mounted with the back side 71
facing downward and the illumination side 70 upward, then
the direction of airflow 93 would typically be reversed.

Advantageously, the rims 73 and 75 provide the added
functionality of providing support to the fins 90 where they
extend beyond the left and right side edges 72 and 74 of the
emitter housing 52, more surface area for convective and
radiant heat transfer to the surrounding air, and providing a
more aesthetically appealing appearance of the light fixture
30, limiting the spiny look while retaining the needed cooling
fins 90 projecting beyond the housing 52 by providing the rim
76. For example, the rims 73 and 75 conceal portions of the
light fixture 30 because the side edges 72 and 74 of the
housing 52 and the fins 90 do not extend below (in the direc-
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tion of the illumination side 70) an plane 94 (FIG. 4) formed
by the bottom edges 78 of the rims 73 and 74.

Referring to FIGS. 5-7, a second illustrative embodiment
of a light fixture 130 according to the present invention is
illustrated. The features described above for the first embodi-
ment of the light fixture 30 may also be selectively incorpo-
rated in the light fixture 130.

Referring to FIG. 6, the light fixture 130 includes a light
source 132, including an emitter 134 and a driver 136, an
emitter housing 152, and a driver housing 182. The emitter
housing 152 and driver housing 182 can be formed from, for
example, die cast aluminum or an aluminum alloy. The emit-
ter 134 can be thermally coupled and mounted to the emitter
housing 152, and the driver 136 can be thermally coupled and
mounted to the driver housing 182. As it typical of commer-
cial lighting fixtures, the emitter housing 152 may also
include components that enclose the emitter 134 within emit-
ter housing 152, for example, including a light reflector 154,
lens 158, and frame 160.

The emitter housing 152 defines an illumination side 170
(FIG. 6) from which the light source 132 projects light, an
opposite surface or back side 171, abottom side edge 172, and
a top side edge 174. The light fixture 130 also includes a rim
176 around the periphery of the emitter housing 152, includ-
ing a bottom rim 173, a top rim 175, a rear rim edge 177, a
front rim edge 178, and an interior surface 179. In the second
illustrative embodiment, the bottom rim 173 is spaced apart
from the bottom side edge 172 of the housing 152, the top rim
175 is spaced apart from the top side edge 174, and the
remainder of the rim 176 on left and right sides contacts the
housing 152.

The light fixture 130 also includes a plurality of emitter fins
190, for example, in the first embodiment defined by the back
side 171 of the emitter housing 152, thus, the plurality of
emitter fins 190 are in thermal conductivity with the emitters
134 and dissipate heat from the emitters to the surrounding
environment.

The driver housing 182 defines surfaces including a front
side 184, which faces the back side 171 of the emitter housing
152, a top side 185, a rear side 186, and a bottom side 187.
Referring to FIGS. 6 and 7, a plurality of driver fins 188 are
defined by the driver housing 182 and span from the intersec-
tion of the front side 184 and top side 185, across the rear side
186, to the intersection of the front side 184 and the bottom
side 187. The plurality of driver fins 188 are in thermal con-
ductivity with the driver 136 and dissipate heat from the driver
to the surrounding environment. Each of the driver fins 188
can be coplanar with respective ones of the emitter fins 190, as
is shown most clearly in FIG. 7. Referring to FIG. 6, a space
196 is defined between the rear side 171 of the emitter hous-
ing 152, and the front side 184 of the driver housing 182, and
will be further referenced below.

As with the first illustrative embodiment, in the second
illustrative embodiment of the light fixture 130, airflow cool-
ing channels 192 are defined by the space between opposite
side edges 172 and 174 of the emitter housing 152 and the
opposite sides of the rim 173 and 175, and each adjacent fin
190. The cooling channels 192 extend from the front rim edge
178 to the rear rim edge 177 and allow air to flow between the
illumination side 170 and the back side 171. Optionally, the
fins 190 can be parallel, and/or evenly spaced, as shown in
FIG. 7.

Additionally, as shown in FIG. 6, in the second embodi-
ment of the light fixture 130, the airflow cooling channels 192
span between fins 190 through the space 196. Specifically, the
cooling channels 192 span between the opposite rims 173 and
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175 and edges 172 and 174, between and across a back side
171 of the emitter housing 152 and front side 184 of the driver
housing 182.

Additionally, as shown in FIGS. 6 and 7, the airflow from
cooling channels 192 can flow not only through the space 196,
but around the driver housing 186 in the channels 198 defined
by adjacent driver fins 188. The channels 198 can extend fully
around the driver housing 186, from the intersection of the
front side 184 and top side 185, across the back side 186, and
to the intersection of the front side 184 and the bottom side
187.

While the invention has been illustrated and described in
detail in the foregoing drawings and description, the same is
to be considered as illustrative and not restrictive in character,
it being understood that only illustrative embodiments
thereof have been shown and described and that all changes
and modifications that come within the spirit and scope of the
invention as defined in the claims and summary are desired to
be protected.

The invention claimed is:

1. A light fixture for a light emitter, comprising:

an emitter housing;

anillumination side of the emitter housing, the light emitter
projecting light from the illumination side;

an opposite side of the emitter housing, located opposite
the illumination side;

afirst and second edge defined by the emitter housing, each
of the first and second edges spanning between the illu-
mination and opposite sides;

a first rim positioned along the first edge of the emitter
housing and spanning between the illumination and
opposite sides;

a second rim positioned along the second edge of the emit-
ter housing and spanning between the illumination and
opposite sides; and

a first plurality of fins spanning between the first edge and
the first rim, the first edge and the second edge, the
second edge and the second rim, and the first rim and the
second rim.

2. The light fixture of claim 1, further comprising a plural-
ity of airflow channels, each of the plurality of airflow chan-
nels defined between adjacent ones of the first plurality of
fins, each of the plurality of airflow channels open to the
illumination side of the emitter housing between the first rim
and the first edge, extending across the opposite side of the
emitter housing, and open to the illumination side of the
emitter housing between the second rim and the second edge.

3. The light fixture of claim 1, further comprising:

a driver housing, the driver housing defining a front sur-
face; and

an airflow passage defined by a space between the opposite
side of the emitter housing and the front surface of the
driver housing; and

wherein the first plurality of fins extend through the airflow
passage.

4. The light fixture of claim 3, further comprising a second

plurality of fins defined by the driver housing.

5. The light fixture of claim 4, wherein the first plurality of
fins and the second plurality of fins form a plurality of copla-
nar fins surfaces.

6. The light fixture of claim 1, wherein a plane formed
across the first rim and the second rim is not intersected by the
first plurality of fins.

7. The light fixture of claim 1, wherein a plane formed
across the first rim and the second rim is not intersected by the
first edge or the second edge.
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8. The light fixture of claim 1, wherein the first plurality of
fins are in thermal conductivity with the light emitter.

9. The light fixture of claim 1, wherein the first rim and the
second rim are on opposite sides of the emitter housing.

10. The light fixture of claim 1, wherein the first plurality of
fins are parallel with one another.

11. The light fixture of claim 1, wherein the first plurality of
fins are evenly spaced.

12. The light fixture of claim 1, further comprising a top
surface defined by the emitter housing, and wherein the top
edges of the first plurality of fins are coplanar with the top
surface of the emitter housing.

13. A light fixture for a light emitter, comprising:

an emitter housing;

an illumination side of the emitter housing, the light emitter

projecting light from the illumination side;

an opposite side of the emitter housing, located opposite

the illumination side;

a first and second edge defined by the emitter housing

between the illumination and opposite sides;

a first rim positioned along the first edge of the emitter

housing;

a second rim positioned along the second edge of the emit-

ter housing; and

a first plurality of fins spanning between the first edge and

the first rim, across the opposite side of the emitter
housing, and between the second edge and the second
rim.

14. The light fixture of claim 13, further comprising:

a driver housing, the driver housing defining a front sur-

face; and

an airflow passage defined by a space between the opposite

side of the emitter housing and the front surface of the
driver housing; and

wherein the first plurality of fins extend through the airflow

passage.

15. The light fixture of claim 14, further comprising a
second plurality of fins defined by the driver housing.
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16. The light fixture of claim 15, wherein the first plurality

of fins and the second plurality of fins form a plurality of
coplanar fins surfaces.

17. A light fixture for a light emitter, comprising:

a first housing;

an illumination side of the first housing, the light emitter
projecting light from the illumination side;

an opposite side of the first housing, located opposite the
illumination side;

afirst and second edge defined by the first housing between
the illumination and opposite sides;

a rim extending around at least two opposite edges of the
first housing;

a first plurality of fins spanning between the rim and the at
least two opposite edges of the housing and across the
opposite side of the first housing; and

a plurality of airflow channels, each of the plurality of
airflow channels defined between adjacent ones of the
first plurality of fins, each of the plurality of airflow
channels open to the illumination side of the first hous-
ing between the rim and a first one of the at least two
opposite edges of the first housing, extending across the
opposite side of the first housing, and open to the illu-
mination side of the housing between the rim and a
second one of the at least two opposite edges of the first
housing.

18. The light fixture of claim 17, further comprising:

a second housing, the second housing defining a front
surface; and

an airflow passage defined by a space between the opposite
side of the first housing and the front surface of the
second housing; and

wherein the first plurality of fins extend through the airflow
passage.

19. The light fixture of claim 18, further comprising a

35 second plurality of fins defined by the second housing.

20. The light fixture of claim 19, wherein the first plurality

of fins and the second plurality of fins form a plurality of
coplanar fins surfaces.

#* #* #* #* #*
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LIGHT FIXTURE WITH CENTRAL
LIGHTING HOUSING AND PERIPHERAL
COOLING HOUSING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a nonprovisional of U.S. Provisional
Patent Application No. 61/654,761, filed Jun. 1, 2012, and
titled Light Fixture with Central Lighting Housing and
Peripheral Cooling Housing, which is herein entirely incor-
porated by reference.

BACKGROUND

The present invention relates to light fixture cooling fea-
tures, and particularly, to providing a light fixture with inter-
nal and external surfaces and cooling paths to facilitate cool-
ing.

Managing the temperature of light sources in a light fixture
is generally important to performance and longevity. This is
particularly true with newer highly efficient lighting technol-
ogy, for example, light sources such as LEDs or laser diodes.
LEDs are generally selected to maximize the light output for
a given power consumption at a reasonable cost. Because
LED light sources operate at a much lower temperature than
typical incandescent light sources, less energy is wasted in the
form of heat production. However, LEDs tend to be more
sensitive to operating temperature and lower operating tem-
peratures also provide a much smaller temperature difference
between the LED and the ambient environment, thus requir-
ing greater attention to thermal management to transfer and
dissipate any excess heat generated by the LED driver and
emitter so that the design operating temperature for the com-
ponents are not exceeded.

As temperatures rise, the efficacy of the LED is reduced,
reducing the light output, and reducing the lifespan of the
LED. LED lighting fixtures generally include both LED driv-
ers and LED emitters. To facilitate dissipation of heat, con-
vection, conduction, and radiation are available modes of heat
transfer. For LED light fixtures, dissipation of heat by con-
duction s often provided by one or more LED packages being
mounted on a heat sink The heatsink is generally integral with
or thermally coupled with the light housing, which often
includes external cooling fins to further facilitate the dissipa-
tion of heat from the light fixture by convection and radiation.

For example, one prior art design seeking to address these
concerns provides fins between a central light housing and an
outer rim that are thin in width and height, and thus provide
vary little surface area to transfer heat from the light to the
channel of air passing through the light fixture. Additionally,
no structure limits visibility vertically through the cooling
channels or redirects airflow horizontally across further sur-
faces of such a light fixture mounted to a ceiling or similar
overhanging structure.

Another prior art design seeking to address these concerns
provides a very narrow set of vertical airflow channels around
the periphery of the central light housing, the channels
formed by an outer ring and vertical cooling fins, and the
vertical cooling fins extend radially inwardly above and
toward the center of the central light housing. Thus, in the
case of mounting the light fixture against a ceiling, any air-
flow extending upwardly through the very narrow airflow
channels flows outwardly between the ceiling and top of the
light fixture, and thus will not benefit provide from further
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heat exchange if the air flow had included flow across the
radially inwardly extending fins on the top side of the central
light housing.

Therefore, it is desirable to provide a lighting fixture design
that maximizes cooling by thermal convection for the light
emitter and driver in a central light package housing, shields
the cooling features and through the fixture view from as
many viewing angles as practical, and redirects vertical air-
flow to a radially outwardly direction and across further cool-
ing structure when mounted against a ceiling.

SUMMARY

The present invention may comprise one or more of the
features recited in the attached claims, and/or one or more of
the following features and combinations thereof. An illustra-
tive light fixture includes a cylindrical lighting package hous-
ing surrounded peripherally by a cooling housing providing
airflow cooling channels. The airflow cooling channels are
defined in the space between the circumference of the cylin-
drical lighting package housing and a rim around the periph-
ery of the light fixture. The cooling housing provides wide
and long openings for cool air to rise vertically from below the
light fixture into the airflow channels defined in part by cool-
ing fins and a horizontally arranged radial ring supporting the
cooling fins. The airflow continues through radial exit chan-
nels, providing radially outward flow below a ceiling the
fixture is mounted on. The arrangement of the radial ring fin
support between the vertical cooling fins also eliminates or
minimizes the view through the airflow channels and to the
ceiling.

An illustrative embodiment of the light fixture includes a
light package housing including emitters; an illumination
side of the light package housing, the emitters projecting light
from the illumination side; a top side of the light package
housing, located opposite the illumination side; and a cooling
housing extending peripherally around an outer circumfer-
ence of the light package housing, the cooling housing includ-
ing a plurality of cooling fins, a rim, and a radial ring fin
support. The rim can couple the cooling fins around an outer
circumference of the cooling housing, the plurality of cooling
fins can span radially between the outer circumference of the
light package housing, and the radial ring fin support can
radially spans a portion of adjacent vertical fins between the
rim and the outer circumference of the light package.

The radial ring fin support can form an annulus extending
from the rim and inwardly toward the outer circumference of
the light package housing such that a vertical cooling channel
remains between the radial ring fin support, the outer circum-
ference of the light package housing, and adjacent ones of the
plurality of cooling fins. The radial ring fin support can span
a substantial portion of the vertical openings between the rim,
the outer circumference of the light package housing, and
adjacent ones of the plurality of cooling fins. The bottom side
of' the radial ring fin support can redirect radially inwardly at
least a substantial portion of the vertical cooling channel path
extending upwardly from a bottom side of the support and
between adjacent ones of the plurality of cooling fins.

The top side of the light package housing can include a flat
portion for mounting the light fixture to a ceiling. The top side
of'the radial ring fin support, ceiling, and adjacent ones of the
plurality of cooling fins can form cooling paths extending
radially outward from an upper portion of the outer circum-
ference of the light package housing. The light package hous-
ing can be about cylindrical.

The light package housing can further include at least one
emitter driver and the cooling housing surrounds the outer
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circumference of the portion of the light package housing
containing the at least one emitter driver. The cooling housing
can surround the outer circumference of the portion of the
light package housing containing the emitters.

The rim can spans vertically from the illumination side to
the top side. The plurality of cooling fins can each include a
top edge adjacent the outer circumference of the lighting
package housing that is about coplanar with the top surface of
the lighting package housing.

Another illustrative embodiment of a light fixture, includes
a light package housing including emitters; an illumination
side of the light package housing, the emitters projecting light
from the illumination side; a top side of the light package
housing, located opposite the illumination side; a cooling
housing extending peripherally around an outer circumfer-
ence of the light package housing, the cooling housing includ-
ing a plurality of cooling fins, a rim, and a radial ring fin
support; and a plurality of vertical cooling channels defined
between the rim, outer circumference of the light package
housing, and adjacent ones of the plurality of cooling fins.
The rim can couple the cooling fins around an outer circum-
ference of the cooling housing; the plurality of cooling fins
can span radially between the outer circumference of the light
package housing; and the radial ring fin support can radially
span a portion of adjacent vertical fins between the rim and
the outer circumference of the light package, a bottom side of
the radial ring fin support redirects radially inwardly, toward
the light package housing, each of the plurality of vertical
cooling channels.

Yet another illustrative light fixture, includes a light pack-
age housing including emitters; an illumination side of the
light package housing, the emitters projecting light from the
illumination side; a top side of the light package housing,
located opposite the illumination side; a cooling housing
extending peripherally around an outer circumference of the
light package housing, the cooling housing including a plu-
rality of cooling fins, a rim, and a radial ring fin support; and
a plurality of vertical cooling channels defined between the
rim, outer circumference of the light package housing, and
adjacent ones of the plurality of cooling fins. The rim can
couple the cooling fins around an outer circumference of the
cooling housing; the plurality of cooling fins can span radially
between the outer circumference of the light package hous-
ing; and the radial ring fin support can forms an annulus
extending from the rim and inwardly toward, but not touch-
ing, the outer circumference of the light package housing, and
a bottom side of the radial ring fin support redirects radially
inwardly, toward the light package housing, each of the plu-
rality of vertical cooling channels.

Additional features of the disclosure will become apparent
to those skilled in the art upon consideration of the following
detailed description of the illustrative embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description particularly refers to the accom-
panying figures in which:

FIG. 1 is a side view of an illustrative lighting fixture
according to the present invention mounted on a ceiling;

FIG. 2 is a top view of the lighting fixture of FIG. 1;

FIG. 3 is a bottom view of the lighting fixture of FIG. 1;

FIG. 4 is a bottom side perspective section view of the
lighting fixture of FIG. 1, taken along sections line 4-4 shown
in FIG. 2;

FIG. 5 is a top perspective section view of the lighting
fixture of FIG. 1, taken along section line 5-5 shown in FIG.
1
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FIG. 6 is a top perspective section view of the lighting
fixture of FIG. 1, taken along section line 6-6 shown in FIG.
1; and

FIG. 7 is a bottom side perspective exploded view of the
lighting fixture of FIG. 1;

DESCRIPTION OF THE ILLUSTRATIVE
EMBODIMENTS

For the purposes of promoting and understanding the prin-
cipals of the invention, reference will now be made to one or
more illustrative embodiments illustrated in the drawings and
specific language will be used to describe the same.

Referring to FIGS. 1-4, a first illustrative embodiment of a
light fixture 30 according to the present invention is illus-
trated. The light fixture 30 includes a light source 32, includ-
ing an emitter 34 (FIG. 2; as used herein, “emitter” refers to a
single emitter or an array of emitters) and a driver 36 (FIGS.
4-5; as used herein, “driver” refers to a single driver or an
array of drivers), contained within a central, cylindrical light
package housing 50. The light fixture 30 also includes a
cooling housing 60 encircling an outer circumference 52 of
the light package housing 50.

The light source 32 may be, but is not limited to, an LED
emitter 34 and associated driver 36, as are typically used in
the commercial lighting industry. For example, the associated
driver 36 converts AC power to appropriate DC power and
may also include additional LED power and control features.

The light package housing 50 and cooling housing 60 can
be formed from, for example, die cast aluminum or an alu-
minum alloy. The housings 50 and 60 may be separately
formed, integrally formed, or a portion of housing 50 may be
integrally formed with housing 60, or vice-versa. The emitter
34 canbe thermally coupled and mounted to the light package
housing 50, which is thermally coupled to the cooling hous-
ing 60. For example, as shown in FIG. 7, the emitters 34 can
be coupled with annular heat transfer surface 53, which are
thermally coupled and/or integrally formed with vertical
cooling fins 74 (discussed below).

As it typical of commercial lighting fixtures, the light pack-
age housing 50 may also include components that enclose the
emitter 34 within light package housing 50, for example,
including a light reflector 54 and lens or other cover 56
adjacent a bottom, illumination side 58. The light package
housing 50 further houses and may enclose the driver 36, for
example, adjacent a top side 59, opposite the illumination side
58. The top side 59 can be coupled to a ceiling 100 or other
mounting, structural, or non-structural member.

Referring to FIGS. 1-4, the cooling housing 70 defines a
rim 72 around on outer circumference and a plurality of
cooling fins 74 coupled between the outer circumference 52
of the light package housing 50 and the rim 72. The cooling
housing 70 also defines a shroud 76 on the illumination side
58, and a radial ring fin support 78 nearer the top side 59.
From the illumination side 58, the shroud 76 defines windows
exposing openings 77 between adjacent cooling fins 74 and
extending radially between the rim 72 and the outer circum-
ference 52 of the light package housing 50 (FIGS. 3 and 4).
From the top side 59, openings 79 are defined between adja-
cent cooling fins 74 and extend radially between the radial
ring fin support 78 and the outer circumference 52 of the light
package housing 50 (FIGS. 2 and 4).

The plurality of fins 74 are in thermal conductivity with the
emitters 34 and dissipate heat from the emitters to the sur-
rounding environment. More specifically, referring to F1G. 4,
the first airflow cooling channels 92 are defined through open-
ings 77 by the space between the rim 72, the outer circumfer-
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ence 52 of'the light package housing 50, and each adjacent fin
74. The cooling channels 92 extend vertically from the bot-
tom side 58 at openings 77, upwardly toward and along the
bottom side of radial ring fin support 78, through openings 79
on the top side 79, and radially outward toward rim 72 and
between fins 74 and along a top side of the radial ring fin
support 78, as indicated by second airflow cooling channels
94 in FIGS. 2 and 4.

Advantageously, the above described and illustrated struc-
ture provides a path for cool air to flow upwardly into through
openings 77, for heat from the light fixture 30 to be transferred
into the airflow from the fins 74, radial ring fin support 74, and
outer circumference 52 of the light package housing, and for
the heated air to exit through openings 79 and flow away from
the light fixture 30. Optionally, the cooling fins 74 can be
parallel, and/or evenly spaced, as shown in FIGS. 1-3. The
first and second airflow cooling channels 92 and 94 span
around the circumference of the light fixture 30 between the
rim 72 and outer circumference 52 of the light package hous-
ing 50, except where interrupted by shroud 76 between adja-
cent openings 77 (FIG. 3).

Advantageously, radial ring fin support 78 provides sup-
port to the fins 74 and more surface area for convective and
radiant heat transfer to the surrounding air than the fins 74 and
outer circumference 52 of'the light package housing 50 alone
provide. Also advantageously, stylistic aspects of the rim 72,
shroud 76, and the radial ring fin support 78 and their relative
arrangement provide a more aesthetically appealing appear-
ance of the light fixture 30, limiting the spiny look typical of
LED lighting fixtures covered with cooling fins, while also
retaining the needed cooling surface area, cooling air paths,
and arrangement of the cooling fins 74 projecting beyond the
outer circumference of the light package housing 50. For
example, in addition to any functionality provided, the rims
72, shroud 76, and radial ring fin support 78 also aesthetically
conceal portions of the light fixture 30, and eliminate or
substantially limit the vertical see through of the ceiling 100
from the illumination side 58. As shown in FIG. 3, only a
narrow band 102 of the ceiling 100 is visible through the
windows 77 and radially inside of the radial ring fin support
78. Adding further aesthetic appeal, the illumination side of
the cooling housing 60 can slope upwardly between the outer
circumference 52 of the light package housing 50 and rim 72,
and the top side of the cooling housing 60 can slope down-
wardly between the outer circumference of the light package
housing and rim.

While the invention has been illustrated and described in
detail in the foregoing drawings and description, the same is
to be considered as illustrative and not restrictive in character,
it being understood that only illustrative embodiments
thereof have been shown and described and that all changes
and modifications that come within the spirit and scope of the
invention as defined in the claims and summary are desired to
be protected.

The invention claimed is:

1. A light fixture, comprising:

an light package housing including emitters;

an illumination side of the light package housing, the emit-

ters projecting light from the illumination side;

atop side of the light package housing, located opposite the

illumination side; and

a cooling housing extending peripherally around an outer

circumference of the light package housing, the cooling
housing including a plurality of cooling fins, a rim, and
a radial ring fin support; and wherein:

the rim couples the cooling fins around an outer circum-

ference of the cooling housing;
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the plurality of cooling fins span radially between the outer
circumference of the light package housing and the rim;
and

the radial ring fin support radially spans a portion of adja-
cent vertical fins between the rim and the outer circum-
ference of the light package.

2. The light fixture of claim 1, wherein the radial ring fin
support forms an annulus extending from the rim and
inwardly toward the outer circumference of the light package
housing such that a vertical cooling channel remains between
the radial ring fin support, the outer circumference ofthe light
package housing, and adjacent ones of the plurality of cooling
fins.

3. The light fixture of claim 1, wherein the radial ring fin
support spans a substantial portion of the vertical openings
between the rim, the outer circumference of the light package
housing, and adjacent ones of the plurality of cooling fins.

4. The light fixture of claim 1, wherein the bottom side of
the radial ring fin support redirects radially inwardly at least
a substantial portion of the vertical cooling channel path
extending upwardly from a bottom side of the support and
between adjacent ones of the plurality of cooling fins.

5. The light fixture of claim 1, wherein the top side of the
light package housing includes a flat portion for mounting the
light fixture to a ceiling.

6. The light fixture of claim 5, wherein the top side of the
radial ring fin support, ceiling, and adjacent ones of the plu-
rality of cooling fins form cooling paths extending radially
outward from an upper portion of the outer circumference of
the light package housing.

7. The light fixture of claim 1, wherein the light package
housing is about cylindrical.

8. The light fixture of claim 1, wherein the light package
housing further includes at least one emitter driver and the
cooling housing surrounds the outer circumference of the
portion of the light package housing containing the at least
one emitter driver.

9. The light fixture of claim 1, wherein the cooling housing
surrounds the outer circumference of the portion of the light
package housing containing the emitters.

10. The light fixture of claim 1, wherein the rim spans
vertically from the illumination side to the top side.

11. The light fixture of claim 1, wherein the plurality of
cooling fins each include top edge adjacent the outer circum-
ference of the lighting package housing that is about coplanar
with the top surface of the lighting package housing.

12. A light fixture, comprising:

an light package housing including emitters;

an illumination side of the light package housing, the emit-
ters projecting light from the illumination side;

atop side ofthe light package housing, located opposite the
illumination side;

a cooling housing extending peripherally around an outer
circumference of the light package housing, the cooling
housing including a plurality of cooling fins, a rim, and
a radial ring fin support; and,

aplurality of vertical cooling channels defined between the
rim, outer circumference of the light package housing,
and adjacent ones of the plurality of cooling fins; and
wherein:

the rim couples the cooling fins around an outer circum-
ference of the cooling housing;

the plurality of cooling fins span radially between the outer
circumference of the light package housing; and

the radial ring fin support radially spans a portion of adja-
cent vertical fins between the rim and the outer circum-
ference of the light package, a bottom side of the radial
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ring fin support redirects radially inwardly, toward the
light package housing, each of the plurality of vertical
cooling channels.

13. The light fixture of claim 12, wherein the radial ring fin
support forms an annulus extending from the rim and
inwardly toward the outer circumference of the light package
housing.

14. The light fixture of claim 12, wherein the radial ring fin
support spans a substantial portion of the vertical openings
between the rim, the outer circumference of the light package
housing, and adjacent ones of the plurality of cooling fins.

15. The light fixture of claim 12, wherein the top side of the
light package housing includes a flat portion for mounting the
light fixture to a ceiling.

16. The light fixture of claim 15, wherein the top side of the
radial ring fin support, ceiling, and adjacent ones of the plu-
rality of cooling fins form cooling paths extending radially
outward from an upper portion of the outer circumference of
the light package housing.

17. The light fixture of claim 12, wherein the light package
housing is about cylindrical.

18. The light fixture of claim 12, wherein the light package
housing further includes at least one emitter driver and the
cooling housing surrounds the outer circumference of the
portion of the light package housing containing the at least
one emitter driver.

20

25

8

19. The light fixture of claim 12, wherein the cooling
housing surrounds the outer circumference of the portion of
the light package housing containing the emitters.

20. A light fixture, comprising:

an light package housing including emitters;

an illumination side of the light package housing, the emit-
ters projecting light from the illumination side;

atop side ofthe light package housing, located opposite the
illumination side;

a cooling housing extending peripherally around an outer
circumference of the light package housing, the cooling
housing including a plurality of cooling fins, a rim, and
a radial ring fin support; and,

aplurality of vertical cooling channels defined between the
rim, outer circumference of the light package housing,
and adjacent ones of the plurality of cooling fins; and
wherein:

the rim couples the cooling fins around an outer circum-
ference of the cooling housing;

the plurality of cooling fins span radially between the outer
circumference of the light package housing; and

the radial ring fin support forms an annulus extending from
the rim and inwardly toward, but not touching, the outer
circumference of the light package housing, and a bot-
tom side of the radial ring fin support redirects radially
inwardly, toward the light package housing, each of the
plurality of vertical cooling channels.

#* #* #* #* #*
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57 CLAIM
The ornamental design for a bullet shaped LED flood light, as
shown and described.

DESCRIPTION

FIG. 11is a front perspective view of a first embodiment of the
new design;

FIG. 2 is a rear perspective view of the first embodiment;
FIG. 3 is a bottom perspective view of the first embodiment;
FIG. 4 is a front view of the first embodiment;

FIG. 5 is a rear view of the first embodiment;

FIG. 6 is a top view of the first embodiment;

FIG. 7 is a bottom view of the first embodiment;

FIG. 8 is a left side view of the first embodiment;

FIG. 9 is a right side view of the first embodiment;

FIG. 10 is a front perspective view of a second embodiment of
the new design;

FIG. 11 is a bottom perspective view of the second embodi-
ment; and,

FIG. 12 is a front view of the second embodiment.

The broken lines shown in the drawings are for the purpose of
illustrating portions of the article that form no part of the
claimed design. The rear perspective view, rear view, top
view, bottom view, left side view, and right side view of the
second embodiment are identical to the corresponding views
of the first embodiment and are therefore omitted.

1 Claim, 10 Drawing Sheets
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FIG. 8
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FIG. 9
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FIG. 10
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