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surface is smooth.



CA 02699294 2010-03-10

WO 2009/036198 A2 U V! FURO AL AR 1 A A R VAW T R

ZW), BEurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Published:

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, — without international search report and to be republished
FR, GB, GR,HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, upon receipt of that report

NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,

CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).



CA 02699294 2012-04-18

COMPACT OMNIDIRECTIONAL LED LIGHT

FIELD OF THE INVENTION
[0002] The present invention is directed to an LED (light emitting diode) light

used as an omnidirectional visual indicator light such as an airfield light, aircraft

obstruction light, or other beacon style light.

BACKGROUND OF THE INVENTION
[0003] Commonly, beacon lights are made using a Fresnel lens revolved

around a central light source. In the past, incandescent bulbs or other

traditional light sources were used. More recently LEDs have been used as the
light source.

[0004] This approach using a Fresnel lens suffers from several deficiencies.
One deficiency arises because the outer surface of the Fresnel lens has optical
features and is not smooth. Dirt and ice may accumulate and obstruct the light
output. A second deficiency is the poor optical efficiency of the Fresnel lens

when used with common high-power LEDs.
[0005] In addition, the high power LEDs are being used in more applications.

However, high power LEDs generalily emit light in a very wide angular pattem.

This wide pattern does not work well with the revolved Fresnel lens because

most of the high-angle light is not collected by the Fresnel lens.

SUMMARY OF THE INVENTION
[0006] The present invention relates generally to a compact omnidirectional
light emitting diode (LED) light. In one embodiment, the compact
omnidirectional LED light comprises a metal base including a stalk, a power
supply coupled to the metal base, a reflector including one or more reflector

cups coupled to the metal base and enclosing the power supply, an LED circuit
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board including one or more LEDs coupled to the reflector and a lens coupled to the
metal base and enclosing the LED circuit board and the reflector, wherein the lens
surface is smooth.

[00064a] Certain exemplary embodiments can provide an omnidirectional light
emitting diode (LED) light, comprising: a metal base comprising a stalk; a power
supply coupled to said metal base; a reflector comprising one or more reflector cups
coupled to said metal base and enclosing said power supply; an LED circuit board
coupled to said reflector, wherein the LED circuit board comprises one or more LEDs,
wherein light emitted from each one of said one or more LEDs is reflected by a first
side of said reflector opposite a second side of said reflector enclosing said power
supply; and a lens coupled to said metal base and enclosing said LED circuit board
and said reflector.

[0006b] Certain exemplary embodiments can provide an omnidirectional light
emitting diode (LED) light, comprising: a metal base comprising a stalk; a power
supply coupled to said metal base; a reflector comprising one or more reflector cups
coupled to said metal base and enclosing said power supply; an LED circuit board
coupled to said reflector, wherein the LED circuit board comprises one or more LEDs,
wherein light emitted from each one of said one or more LEDs is reflected by a first
side of said reflector opposite a second side of said reflector enclosing said power
supply, wherein said LED circuit board is coupled to said reflector such that each one

of said one or more LEDs points downward into a respective one of said one or more

reflector cups; and a lens coupled to said metal base and enclosing said LED circuit

board and said reflector.
[0007] Other embodiments provide a compact omnidirectional LED light
comprising a reflector comprising one or more reflector cups, an LED circuit board

comprising one or more LEDs coupled to said reflector, a heat sink coupled to said
LED circuit board, at least one LED coupled to said heat sink, a metal base
comprising a stalk coupled to said reflector and a lens coupled to said metal base
and enclosing said LED circuit board, said reflector, said heat sink and said at least

one LED coupled to said heat sink, wherein said lens surface is smooth.
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[0008] Other embodiments provide a reflector for use in a compact
omnidirectional light emitting diode (LED) light comprising. The reflector comprises a
cavity for enclosing a power supply, a means for coupling one or more LEDs to an
opposite side of said cavity and one or more reflector cups made of metalized plastic
opposite said cavity for receiving a respective one of said one or more LEDs. The
one or more reflector cups comprise a conic shape and two different axes of

curvature.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] So that the manner in which the above recited features of the present
invention can be understood in detail, a more particular description of the invention,
may be had by reference to embodiments, some of which are illustrated in the
appended drawings. It is to be noted, however, that the appended drawings illustrate
only typical embodiments of this invention and are therefore not to be considered
limiting of its scope, for the invention may admit to other equally effective
embodiments.
[0010] FIG. 1 depicts a bottom isometric view of one embodiment of a compact
omnidirectional LED light;
[0011] FIG. 2 depicts a top isometric view of one embodiment of the compact

omnidirectional LED light;

[0012] FIG. 3 depicts an exploded view of one embodiment of a metalized

plastic reflector used in the compact omnidirectional LED light;
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[0013] FIG. 4 depicts an exploded view of one embodiment of a power
supply assembly used in the compact omnidirectional LED light;
[0014] FIG. 5 depicts an exploded view of one embodiment of the power
supply assembly and the metalized plastic reflector;
[0015] FIG. 6 depicts an exploded view of one embodiment of the compact
omnidirectional LED light;
[0016] FIG. 7 depicts an exploded view of an alternate embodiment of the
metalized plastic reflector having a heat sink and an upward directed LED;
[0017] FIG. 8 depicts one embodiment of the compact omnidirectional LED
light mounted on a conduit;
[0018] FIG. 9 depicts one embodiment of the compact omnidirectional LED
light mounted on the conduit;
[0019] FIG. 10 depicts one embodiment of a coliar coupled to the compact
omnidirectional LED light;
[0020] FIG. 11 depicts one embodiment of the collar coupled compact
omnidirectional LED light;
[0021] FIG. 12 depicts an exploded view of one alternate embodiment of a
collar coupled to the compact omnidirectional LED light;
[0022] FIG. 13 depicts one embodiment of the compact omnidirectional LED
light assembled with the collar;
[0023] FIG. 14 depicts one embodiment of two compact omnidirectional LED
lights mounted on a dual housing;
[0024] FIG. 15 depicts another view of one embodiment of the two compact
omnidirectional LED lights mounted on the dual housing;
[0025] FIG. 16 depicts one embodiment of the compact omnidirectional LED
light mounted on a metal housing; and
[0026] FIG. 17 depicts another view of one embodiment of compact

omnidirectional LED light mounted on the metal housing.

DETAILED DESCRIPTION

[0027] Embodiments of the present invention resolve the above noted

problems associated with using a combination of a high power LED and a

Fresnel lens. For example, the present invention utilizes optical designs such
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metalized plastic reflectors or internal lenses to create a more efficient optical
system. This allows the outer lens to be a simple smooth dome. The dome can
be thin walled and have minimum features. This results in a lighter weight and
lower cost product.

[0028] FIG. 1 illustrates a bottom isometric view of one embodiment of a
compact omnidirectional LED light 100. The compact omnidirectional LED light
100 comprises a lens 102 and a metal base 104. The lens 102 may be a
plastic lens in a dome shape with a smooth outer surface and no optical
features to enclose a light fixture within the compact omnidirectional LED light
100. In other words, the lens 102 may be free of optical features. The diameter
of the lens 102 may be chosen to fit a base of the most common incandescent
fixture. A small lens diameter results in a challenging optical design and power
supply design. For example, many narrow beam optical systems are etandue
limited and require large optics. In one embodiment, the diameter of the lens
102 may be between 3.5 and 5.5 inches. This allows the unit to be retrofitted
onto the base of an incandescent light fixture. As a result, a glass dome of the
incandescent light, light bulb and light bulb socket may be removed and the
compact omnidirectional LED light 100 may be mounted onto the existing base
using the existing clamp from the incandescent light.

[0029] The metal base 104 may be designed to be fitted with various collars
for various mounting configurations of the compact omnidirectional LED light
100 as illustrated in FIGs. 10-17. In one embodiment, as illustrated in FIG. 10,
the compact omnidirectional LED light 100 may be mounted on a collar 1000.
One or more tabs 1006 on the collar 1000 may be used to guide and align the
metal base 104 onto the collar 1000. As illustrated by FIG. 11, the compact
omnidirectional LED light 100 may then be secured via tabs 1002.

[0030] in another embodiment illustrated in FIG. 12, a collar 1202 may be
coupled to the metal base 104 of the compact omnidirectional LED light 100.
The collar 1202 may be coupled to the compact omnidirectional LED light 100
via one or more screws 1206. A gasket 1204 may be used to create a proper
seal to whatever mounting member (not shown) is used to mount the compact

omnidirectional LED light 100 fitted with the collar 1202. In one embodiment, a
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second gasket (not shown) may be used between the metal base 104 and the
collar 1202 to provide an additional seal.
[0031] The fully assembled compact omnidirectional LED light 100 with the
collar 1202 is illustrated in FIG. 13. The collar 1202 may also include one or
more holes 1304, such that one or more screws 1302 may be used to further
couple or secure the compact omnidirectional LED light 100 to whatever
mounting member is used.
[0032] For example, using the collar 1202 illustrated in FIGs. 12 and 13, two
of the compact omnidirectional LED lights 100 may be mounted together on a
dual metal housing 1400 for simultaneous use or single use with the second
compact omnidirectional LED light 100 being used as a backup in case of
failure.
[0033] An example of this configuration is illustrated in FIGs. 14 and 15. In
FIG. 14, an exploded view is provided illustrating how the two compact
omnidirectional LED lights 100 may be coupled to the dual metal housing 1400.
FIG. 15 illustrates one example of two compact omnidirectional LED lights 100
fully assembled with the dual metal housing 1400.
[0034] In yet another embodiment, the compact omnidirectional LED light
100 fitted with the collar 1202 may be coupled to a housing 1600 for coupling to
a conduit sideways. For example, the housing 1600 may include a threaded
hole 1602 tor coupling to a conduit or pipe. Those skilled in the art will
recognize that a diameter of the threaded hole 1602 may be any diameter to
match a diameter of the conduit or pipe that the housing 1600 will be coupled
to.
[0035] Referring back to FIG. 1, the metal base 104 may be constructed
from aluminum, or any other thermally conductive material, to help conduct heat
out of the inside of compact omnidirectional LED lght 100. High temperatures
cause light degradation and shorten LED life. Therefore, it is very important to
have a highly efficiency optical design that uses the minimum number of LEDs.
In one embodiment, between 2 and 5 watts of LEDs are used. Also, a proper
base design will result in a low thermal resistance between the LEDs and the
outside air. In one embodiment, the metal base consists of between 0.2 and

1.0 pound of metal.
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[0036] The metal base 104 may also serve as a mounting means when the
compact omnidirectional LED light 100 is required to be mounted onto the end
of a conduit. In one embodiment, the metal base 104 comprises a threaded
hole 128 for a pipe fitting. The threading diameter may be between 0.45 and
2.05 Inches, for example, in order to provide appropriate support for the
compact omnidirectional LED light 100.
[0037] FIG. 8 illustrates how the compact omnidirectional LED light 100 may
be mounted onto the end of a conduit 800, as described above. FIG. 9
illustrates the compact omnidirectional LED light 100 fully assembled on the
conduit 800.
[0038] Referring back to FIG. 1, the design of the metal base 104 also
allows source wires (not shown) to travel through the center via the threaded
hole 128. This Is a sealed cavity eliminating the possibility of “pinching” any
wires during assembly. FIG. 2 illustrates a top isometric view of the compact
omnidirectional LED light 100.
[0039] FIG. 3 illustrates an exploded view of one embodiment of a metalized
plastic reflector 106 used in the compact omnidirectional LED light 100. The
metalized plastic reflector 106 may also be referred to as a light engine 106 and
the terms may be used herein interchangeably. The metalized plastic reflector
106 may comprise one or more reflector cups 110. The one or more reflector
cups 110 may also be metalized plastic. Those skilled in the art will recognize
that although FIG. 3 illustrates the metalized plastic reflector 106 and the one or
more reflector cups 110 being a single piece, that the reflector cups 110 may be
one or more separately fabricated pieces coupled to the metalized plastic
reflector 106.
[0040] FIG. 3 lllustrates one embodiment of how a LED circuit board 108 is
mounted to the metalized plastic reflector 106 having four reflector cups 110.
However those skilled in the art will recognize that any number of reflector cups
110 may be used and that the present invention should not be limited to any
particular number of reflector cups 110 used as an example.
[0041] The LED circuit board 108 may be, for example, a metal core circuit
board. In another embodiment, the metal core board is a standard circuit board

that 1Is mounted to a metal plate. The metal core board is mounted to a metal
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stalk, described below, and, therefore, transfers heat to the metal stalk and out
of the compact omnidirectional LED light 100.

[0042] In one embodiment, LEDs (not shown) are mounted on the LED
circuit board 108. Thus, the LEDs are directed along an axis of the stalk and
toward the metal base 104. The LEDs point downward into one of the four
metalized plastic reflector cups 110. A shape of the metalized plastic reflector
cups 110 may be designed so the light from the LEDs is distributed in a full 360°
radial coverage. In one embodiment, there may be two posts 112 protruding
upward to accurately position the LED circuit board 108 to the metalized plastic
reflector 106.

[0043] In one embodiment, the one or more reflector cups 110 are conic or
conic like with two axes of curvature. The curvatures along the two axes of
curvature are not the same. In one embodiment, the two axes of curvature are
angled relative to each other.

[0044] The curved cross sections are formed by projecting the reflector
cross section along a curved trajectory. The curved trajectory is also known as
a swept curvature. In one embodiment, the one or more reflector cups 110 can
be continuous and form a circle or can be segmented depending on the radius
of the curved trajectory and the number of reflector segments that are used.
The reflector cups 110 can be concave or convex. The reflector cups 110
shown as an example in FIG. 3 have a concave curved trajectory.

[0045] The LEDs are at about 90 degrees with respect to reflector axes.
Although the present illustration depicts a configuration for four LEDs, one
skilled in the art will recognize that the present invention may be configured for
any number of LEDs. The LED circuit board 108 may be secured to the
metalized plastic reflector 106 via screws 114.

[0046] A wire harness 136 is illustrated at the bottom of the metalized plastic
reflector 106. The wire harness 136 may be attached to the LED circuit board
108 and a power supply assembly (shown in FIG. 4) to provide electrical power
to the LEDs.

[0047] FIG. 4 illustrates an exploded view of one embodiment of a power
supply assembly 116 used in the compact omnidirectional LED light 100. The

metal base 104 comprises a stalk 120. The stalk 120 provides a path for heat
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to travel down to the metal base 104. The stalk 120 may pass through a center
of an insulator 118 and the power supply assembly 116.

[0048] As illustrated in FIG. 5, the metalized plastic reflector 106 may then
be placed over the power supply assembly 116 and insulator 118 and the LED
circuit board 108 may be coupled to or mounted on top of the stalk 120. The
plastic reflector 106 may be coupled to the stalk 120 via two screws 502.

[0049] Referring back to FIG. 4, the power supply assembly 116 may be
mounted to the metal base 104 with screws 122. Placing the power supply
assembly 116 adjacent to the metal base 104 provides some heat transfer from
the power supply assembly 116 to the metal base 104. The metal base 104
may be grounded via ground wire 124 running through a center of the stalk 120
and out of a hole 126 in the stalk 120.

[0050] FIG. 6 illustrates an exploded view of one embodiment of the
compact omnidirectional LED light 100 having the metalized plastic reflector
106 and LED circuit board 108 mounted to the metal base 104. As illustrated in
FIG. 6, a gasket 126 may be used to seal the lens 102 to the metal base 104.
As a result, the lens 102 may enclose the metalized plastic reflector 106 and
the LED circuit board 108 when coupled to the metal base 104. Alternatively,
the lens 102 may be sealed to the metal base 104 using glue or other
appropriate sealing methods known to those skilled in the art. Sealing the lens
102 to the metal base 104 protects the compact omnidirectional LED light 100
from air, water and/or any other types of moisture.

[0051] As discussed above, the lens 102 may be smooth and free of optical
features because of the unique design of the metalized plastic reflector 106 and
the one or more reflector cups 110. The proper optical features to re-direct light
emitted from the one or more LEDs is provided mostly by the metalized plastic
reflector 106 and the one or more reflector cups. This reduces the cost and
weight of the lens 102, thus providing a cheaper and more efficient compact
omnidirectional LED light 100.

[0052] In addition, as illustrated by FIG. 6, the LEDs are mounted in an
upper portion of the compact omnidirectional LED light 100 in order to allow the
power supply assembly 116 to be assembled in a lower portion of the compact

omnidirectional LED light 100. Having the LEDs in the upper portion allows the
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metalized plastic reflector 106 to create a cavity that will enclose the power
supply assembly 116. That is, the metalized plastic reflector 106 may have a
means for coupling the one or more LEDs of the LED circuit board 108 opposite
the cavity that encloses the power supply assembly 116. Thus, the power
supply assembly 116 may now have a metalized surrounding to provide
electromagnetic interference (EMI) shielding. In one embodiment, the one or
more reflector cups 110 described above may be opposite the cavity that
encloses the power assembly 116.
[0053] FIG. 7 illustrates an exploded view of an alternate embodiment of the
metalized plastic reflector 106 having a heat sink 128 and an upward directed
LED 130. Having the upward directed LED 130 provides more light in the
upward direction. In one embodiment, the upward directed LED 130 may be a
wide emitting lambertian style with a peak around 0°. In another embodiment,
the upward directed LED 130 may be a side emitting style LED with a peak
around 80°. The upward directed LED 130 may also be mounted on a metal
core circuit board for heat transfer.
[0054] The heat sink 128 may be positioned between the LED circuit board
108 and the upward directed LED 130 for mounting and thermal purposes. In
one embodiment, the heat sink 128 may be star shaped. The upward directed
LED 130 may be mounted to the heat sink 128 via screws 134. The heat sink
128 may be mounted to the LED circuit board 108 via screws 132.
[0055] While various embodiments have been described above, it should be
understood that they have been presented by way of example only, and not
limitation. Thus, the breadth and scope of a preferred embodiment should not
be limited by any of the above-described embodiments, but should be defined

only in accordance with the following claims and their equivalents.
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CLAIMS:

1. An omnidirectional light emitting diode (LED) light, comprising:

a metal base comprising a stalk;

a power supply coupled to said metal base;

a reflector comprising one or more reflector cups coupled to said metal base
and enclosing said power supply;

an LED circuit board coupled to said reflector, wherein the LED circuit board
comprises one or more LEDs, wherein light emitted from each one of said one or
more LEDs is reflected by a first side of said reflector opposite a second side of said
reflector enclosing said power supply, wherein said LED circuit board is coupled to
said reflector such that each one of said one or more LEDs points downward into a
respective one of said one or more reflector cups; and

a lens coupled to said metal base and enclosing said LED circuit board and

said reflector.

2. The omnidirectional LED light of claim 1, wherein said LED circuit board is
coupled to said reflector such that said one or more LEDs are directed along an axis
of said stalk toward said metal base.

3. The omnidirectional LED light of claim 1, wherein said reflector comprises
metalized plastic.

4. The omnidirectional LED light of claim 1, wherein said one or more reflector
cups are designed to distribute light from said one or more LEDs in a full 360

degree radial coverage.

S. The omnidirectional LED light of claim 1, wherein said one or more reflector

cups are conic.
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6. The omnidirectional LED light of claim 5, wherein said one or more reflector
cups comprise two axes of curvature, wherein each one of said two axes of

curvature are not the same.

7. The omnidirectional LED light of claim 1, wherein said metal base Is
designed for various mounting configurations via one or more different types of

collars.

8. The omnidirectional LED light of claim 1, wherein said lens is free of optical

features.

9. The omnidirectional LED light of claim 1, wherein said stalk is coupled to said
LED circuit board to provide heat transfer away from said LED circuit board and

said power supply.

10.  An omnidirectional light emitting diode (LED) light, comprising:

a reflector comprising one or more reflector cups;

an LED circuit board coupled to said reflector, wherein the LED circuit board
comprises one or more LEDs, wherein said LED circuit board is coupled to said
reflector such that each one of said one or more LEDs points downward into a
respective one of said one or more reflector cups;

a heat sink coupled to said LED circuit board;

at least one LED coupled to said heat sink;

a metal base comprising a stalk coupled to said reflector;

a power supply coupled to said metal base and enclosed by said reflector,
wherein light emitted from said at least one LED is reflected by a first side of said
reflector opposite a second side of said reflector enclosing said power supply; and

a lens coupled to said metal base and enclosing said LED circuit board, said

reflector, said heat sink and said at least one LED coupled to said heat sink.
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11.  The omnidirectional LED light of claim 10, wherein said heat sink is star

shaped.

12. The omnidirectional LED light of claim 10, wherein said at least one LED

coupled to said heat sink provides light in an upward direction.

13.  The omnidirectional LED light of claim 10, wherein said LED circuit board Is
coupled to said reflector such that said one or more LEDs are directed along an axis

of said stalk toward said metal base.

14. The omnidirectional LED light of claim 10, wherein said one or more reflector
cups are designed to distribute light from said one or more LEDs in a full 360

degree radial coverage.

15.  The omnidirectional LED light of claim 10, wherein said one or more reflector

cups are conic.

16. The omnidirectional LED light of claim 15, wherein said one or more reflector
cups comprise two axes of curvature, wherein each one of said two axes of

curvature are not the same.

17. The omnidirectional LED light of claim 10, wherein said lens is free of optical

features.
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