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Description

Field of the Disclosure

[0001] The present disclosure relates to lighting appa-
ratus.

Background

[0002] In recent years, a movement has gained traction
to replace incandescent light bulbs with lighting fixtures
that employ more efficient lighting technologies. One
such technology that shows tremendous promise em-
ploys light emitting diodes (LEDs). Compared with incan-
descent bulbs, LED-based light fixtures are much more
efficient at converting electrical energy into light and are
longer lasting, and as a result, lighting fixtures that em-
ploy LED technologies are expected to replace incan-
descent bulbs in residential, commercial, and industrial
applications.
[0003] Unlike incandescent bulbs that operate by sub-
jecting a filament to a desired current, LED-based lighting
fixtures require control electronics to drive one or more
LEDs. The control electronics includes a power supply
and circuitry to provide the pulse streams or other signals
that are required to drive the one or more LEDs in a de-
sired fashion. While much more efficient than incandes-
cent bulbs, the control electronics and the LEDs of the
lighting fixture will emit a certain amount of heat, which
should be efficiently dissipated to avoid damaging or re-
ducing the operating life of the control electronics or the
LEDs.
[0004] Since the control electronics and the LEDs of
an LED-based lighting fixture are often mounted in such
a way to allow the LED-based lighting fixture to replace
either an incandescent light bulb or a lighting fixture that
is compatible with an incandescent bulb, the control elec-
tronics and LEDs are often mounted in a location that is
not conducive for heat dissipation. As such, there is a
need to efficiently and effectively dissipate heat that is
generated by the control electronics, the LEDs, or a com-
bination thereof in LED-based lighting fixtures as well as
other types of lighting fixtures that are faced with similar
heat dissipation needs.
[0005] Published US Patent Application no.
2010/073884 relates to an assembly which includes a
conductive heat sink, a heat generating device, such as
a light emitting diode, mounted on the heat sink, a pair
of pins which extend through channels provided through
the heat sink, and a pair of sleeves which at least partially
surrounds the pins to electrically isolate the pins from the
heat sink. The assembly can be used to form a lightbulb.
US 2009/0.040.759 discloses a heat sink according to
the preamble of claim 1.

Summary

[0006] The present disclosure relates to a lighting ap-

paratus that includes a light engine that is coupled to a
heat sink. The light engine provides a light source that
generates light, and heat that is generated by the light
source is dissipated, at least in part, via the heat sink.
[0007] The invention provides a heat sink according to
claim 1. In select embodiments, the heat sink may have
a core from which the radial fins extend, and the core
may be solid or may have an internal opening.
[0008] In another embodiment, a light engine may in-
clude a retention ring that is mounted above the forward
surface of the heat sink. The retention ring may be by
used to hold lenses, diffusers, and the like in place over
a mixing chamber, support cup, or the like. The retention
ring may include a flange that is substantially parallel to
the forward surface of the heat sink and a peripheral side-
wall that extends from the flange toward the forward sur-
face of the heat sink. In select embodiments, the periph-
eral sidewall terminates with an undulating edge. The
undulating edge may effectively form alternating teeth
and openings, wherein the openings provide greater air-
flow to the heat sink, and in particular, to those portions
of the radial fins that are closer to the center of the heat
sink. The added airflow increases performance of the
heat sink and the lighting apparatus in general.
[0009] Those skilled in the art will appreciate the scope
of the disclosure and realize additional aspects thereof
after reading the following detailed description in asso-
ciation with the accompanying drawings.

Brief Description of the Drawings

[0010] The accompanying drawings incorporated in
and forming a part of this specification illustrate several
aspects of the disclosure, and together with the descrip-
tion serve to explain the principles of the disclosure.

Figure 1 is an exploded isometric view of a lighting
fixture according to one embodiment of the disclo-
sure.
Figure 2 is an isometric view of the front of the lighting
fixture of Figure 1.
Figure 3 is an isometric view of the back of the lighting
fixture of Figure 1.
Figure 4 is a first isometric view of the front of the
lighting fixture of Figure 1 without the finishing trim
and support bracket.
Figure 5 is a second isometric view of the front of
the lighting fixture of Figure 1 without the finishing
trim and support bracket.
Figure 6 is an isometric view of the back of the lighting
fixture of Figure 1 without the finishing trim and sup-
port bracket.
Figure 7 is a side plan view of the lighting fixture of
Figure 1 without the finishing trim and support brack-
et.
Figure 8 is a front plan view of the lighting fixture of
Figure 1 without the finishing trim and support brack-
et.
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Figure 9 is an exploded isometric view of the finishing
trim and retention ring of the light engine of the light-
ing fixture of Figure 1.
Figure 10 is an isometric view of the front of a lighting
fixture without the finishing trim and support bracket
according to an alternative embodiment.
Figure 11 is a side plan view of the lighting fixture of
Figure 10 without the finishing trim and support
bracket.
Figure 12 is a front plan view of the lighting fixture
of Figure 10 without the finishing trim and support
bracket.
Figure 13 is an exploded isometric view of the fin-
ishing trim and retention ring of the light engine of
the lighting fixture of Figure 10.
Figure 14 is an isometric view of a first embodiment
of a remote housing.
Figure 15 is a front plan view of the remote housing
of Figure 14.
Figure 16 is an isometric view of a second embodi-
ment of a remote housing.
Figure 17 is a front plan view of the remote housing
of Figure 16.
Figure 18 is a top plan view of the remote housings
of Figures 14 and 16.
Figure 19 is a side plan view of the remote housings
of Figures 14 and 16.
Figure 20 is a bottom plan view of the remote hous-
ings of Figures 14 and 16.
Figure 21 is a rear plan view of the remote housings
of Figures 14 and 16.

Detailed Description

[0011] The embodiments set forth below represent the
necessary information to enable those skilled in the art
to practice the disclosure and illustrate the best mode of
practicing the disclosure. Upon reading the following de-
scription in light of the accompanying drawings, those
skilled in the art will understand the concepts of the dis-
closure and will recognize applications of these concepts
not particularly addressed herein. It should be under-
stood that these concepts and applications fall within the
scope of the disclosure and the accompanying claims.
[0012] It will be understood that relative terms such as
"front," "forward," "rear," "below," "above," "upper," "low-
er," "horizontal," or "vertical" may be used herein to de-
scribe a relationship of one element, layer or region to
another element, layer or region as illustrated in the fig-
ures. It will be understood that these terms are intended
to encompass different orientations of the device in ad-
dition to the orientation depicted in the figures.
[0013] With reference to Figures 1, 2, and 3, an exem-
plary lighting fixture 10 is described according to one em-
bodiment of the disclosure. In particular, Figure 1 is an
exploded front isometric view of the lighting fixture 10,
while Figures 2 and 3 are front and rear isometric views,
respectively, of the assembled lighting fixture 10. The

lighting fixture 10 may be divided into four main sections:
a light engine 12, a heat sink 14, finishing trim 16, and a
support bracket assembly 18. The light engine 12 in-
cludes a light source 20 along with a housing assembly,
which includes a support cup 22, a mixing chamber 24
having a reflective interior surface, a diffuser 26, a lens
28, and a retention ring 30. In this embodiment, the light
source 20 is mounted to the heat sink 14 wherein a ther-
mal pad 32 is used to thermally couple the light source
20 to the heat sink 14. The thermal pad 32 may be formed
from any thermally conductive material, such as metal or
thermally conductive resins. As illustrated, bolts are used
to attach the light source 20 and the thermal pad 32 to a
forward surface of the heat sink 14. Notably, the light
source 20 is illustrated as a printed circuit board (PCB)
having an array of light emitting diodes (LEDs) along with
all or a portion of the circuitry necessary to drive the LEDs
in a manner to generate visible light. Although not illus-
trated, a remote module may be used to provide power
as well as all or a portion of the circuitry necessary to
drive the LEDs. While the light source 20 is illustrated as
employing LEDs to generate light, other light generating
technologies, such as incandescent, florescent, halogen,
and the like are applicable.
[0014] The support cup 22 is a primary framing com-
ponent for the light engine 12. The support cup 22 has a
bottom rim, which forms a rear opening and mounts to
the heat sink 14 with bolts, such that at least the array of
LEDs of the light source 20 remains exposed though the
rear opening. In the illustrated embodiment, the rear
opening of the support cup 22 is sized and shaped to
correspond to and receive the PCB of the light source
20. The support cup 22 also has a forward opening, which
is formed by a forward flange 22F and receives the mixing
chamber 24. The mixing chamber 24 may take various
forms. In the illustrated embodiment, the mixing chamber
24 has a conical or parabolic body 24B with a rear open-
ing that is sized and shaped such that the array of LEDs
of the light source 20 remains exposed. The mixing cham-
ber 24 also has a forward opening formed by a forward
flange 24F. The mixing chamber 24 concentrically re-
sides inside the support cup 22 wherein the rear surface
of the forward flange 24F of the mixing chamber rests on
the forward surface of the support cup’s forward flange
22F.
[0015] A planar diffuser 26, which generally corre-
sponds in shape and size to the outside periphery of the
forward flange 24F of the mixing chamber 24, may be
placed on the forward surface of the forward flange 24F
of the mixing chamber 24, and thus cover the forward
opening of the mixing chamber 24. The degree and type
of diffusion provided by the diffuser 26 may vary from
one embodiment to another. Further, color, translucency,
or opaqueness of the diffuser 26 may vary from one em-
bodiment to another. Diffusers 26 are typically formed
from a polymer or glass, but other materials are viable.
Similarly, a planar lens 28, which generally corresponds
to the shape and size of the diffuser 26 as well as the

3 4 



EP 2 633 229 B1

4

5

10

15

20

25

30

35

40

45

50

55

outside periphery of the forward flange 24F of the mixing
chamber 24, may be placed over the diffuser 26. As with
the diffuser 26 , the material, color, translucency, or
opaqueness of the lens 28 may vary from one embodi-
ment to another. Further, both the diffuser 26 and the
lens 28 may be formed from one or more materials or
one or more layers of the same or different materials.
While only one diffuser 26 and one lens 28 are depicted,
the lighting fixture 10 may have multiple diffusers 26 or
lenses 28; no diffuser 26, no lens 28, no diffuser 26 or
lens 28, or an integrated diffuser and lens (not shown) in
place of the illustrated diffuser 26 and lens 28.
[0016] In the illustrated embodiment, a peripheral rim
22R is provided along the outer periphery of the support
cup’s forward flange 22F. The peripheral rim 22R effec-
tively receives the mixing chamber’s forward flange 24F,
the diffuser 26, and the lens 28. The retention ring 30
mounts to the support cup’s forward flange 22F and func-
tions to hold the mixing chamber 24, diffuser 26, and lens
28 in place. In operation, light emitted from the array of
LEDs of the light source 20 is mixed inside the mixing
chamber 24 and directed out through the lens 28 in a
forward direction to form a light beam. For LED-based
applications, the array of LEDs of the light source 20 may
include LEDs that emit different colors of light. For ex-
ample, the array of LEDs may include both red LEDs that
emit red light and blue-shifted green LEDs that emit blu-
ish-green light, wherein the red and bluish-green light is
mixed to form "white" light at a desired color temperature.
For a uniformly colored light beam, relatively thorough
mixing of the light emitted from the array of LEDs is de-
sired. Both the mixing chamber 24 and the diffuser 26
play a role in mixing the light emanated from the array of
LEDs of the light source 20.
[0017] Certain light rays, which are referred to as non-
reflected light rays, emanate from the array of LEDs and
exit the mixing chamber 24 through the diffuser 26 and
lens 28 without being reflected off of the interior surface
of the mixing chamber 24. Other light rays, which are
referred to as reflected light rays, emanate from the array
of LEDs of the light source 20 and are reflected off of the
reflective interior surface of the mixing chamber 24 one
or more times before exiting the mixing chamber 24
through the diffuser 26 and lens 28. With these reflec-
tions, the reflected light rays are effectively mixed with
each other and at least some of the non-reflected light
rays within the mixing chamber 24 before exiting the mix-
ing chamber 24 through the diffuser 26 and the lens 28.
The diffuser 26 functions to diffuse, and as result mix,
the non-reflected and reflected light rays as they exit the
mixing chamber 24, wherein the mixing chamber 24 and
the diffuser 26 provide sufficient mixing of the light em-
anated from the array of LEDs of the light source 20 to
provide a light beam of a consistent color. In addition to
mixing light rays, the diffuser 26 is designed and the mix-
ing chamber 24 shaped in a manner to control the relative
concentration and shape of the resulting light beam that
is projected from the diffuser 26 and the lens 28. For

example, a first lighting fixture 10 may be designed to
provide a concentrated beam for a spotlight, wherein an-
other may be designed to provide a widely dispersed
beam for a floodlight. Notably, the finishing trim 16 may
also be designed to further contribute to light mixing,
beam shaping, or both, when attached to the retention
ring 30, as illustrated in Figures 2 and 3. The interior
surface of the finishing trim 16 may range from a highly
reflective metal coating to a matte black finish, depending
on the desired aesthetics and functionality.
[0018] In particular, the finishing trim 16 generally pro-
vides a conical body 16B extending between a forward
flange 16F and a rear edge 16E. When the finishing trim
16 is attached to the retention ring 30, the rear edge 16E
of the finishing trim 16 is held against a forward surface
of the retention ring 30. An exemplary mechanism for
attaching the finishing trim 16 to the retention ring 30 is
provide further below; however, numerous techniques
are available to those skilled in the art for attaching the
finishing trim 16 to the retention ring 30.
[0019] In select embodiments, the support bracket as-
sembly 18 is employed to facilitate mounting the lighting
fixture 10 in a cavity that is formed in ceiling, wall, cabinet,
or the like. The illustrated support bracket assembly 18
comprises a support bracket core 34 and multiple support
bracket legs 36, which extend from the support bracket
core 34. As illustrated, the support bracket legs 36 are
spaced 120° apart from one another and initially extend
radially from the support bracket core 34 along a rear
surface of the heat sink 14. Once the support bracket
legs 36 reach the outside edge of the heat sink 14, the
support bracket legs 36 bend approximately 90° and ex-
tend along the side of the heat sink 14, the light engine
12, and the finishing trim 16. In select embodiments and
as described in further detail below, the side(s) of the
heat sink 14 may be formed to have recessed portions
14R that extend from the forward surface of the heat sink
14 to the rear surface of the heat sink 14. The respective
support bracket legs 36 may lie in and along the recessed
portions 14R of the heat sink 14, such that the overall
lateral dimensions of the support bracket assembly 18
does not need to be larger, or if it is larger, only nominally
larger, than the overall lateral dimensions of the heat sink
14. For example, if the heat sink 14 is substantially cy-
lindrical and has an overall radius of x, the effective radius
of the support bracket assembly 18 is either x, less than
x, or within about 10% of x.
[0020] Further, support tabs 36T may be provided at
or near the ends of the support bracket legs 36. In the
illustrated embodiment, the support tabs 36T are sub-
stantially V-shaped and designed to rest against the out-
side surface of the body 16B of the finishing trim 16. Sup-
port clips 38 may also be attached to the support bracket
legs 36. The support clips 38 may be used to hold the
lighting fixture 10 in a cavity in which the lighting fixture
10 is to be mounted. For mounting, the support clips 38
are sprung radially inward, the lighting fixture 10 is placed
rear-side first through an opening into the cavity, and
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once in place, the support clips 38 are allowed to spring
radially outward and press against the inside walls or
ledges within the cavity. The cavity is formed and the
support clips 38 are designed such that the lighting fixture
may be held securely in the cavity by the support clips
38. Those skilled in the art will recognize additional or
alternative techniques for mounting or maintaining the
lighting fixture 10 in a cavity or other desired location.
While recessed mounting hardware is illustrated, the
lighting fixture 10 may be recess, track, surface, or pole
mounted using any available mounting techniques.
[0021] Figures 4 and 5 provide different isometric
views of the front side of the lighting fixture 10 without
the finishing trim 16 and support bracket assembly 18,
according to one embodiment of the disclosure. Primarily
visible in Figures 4 and 5 are the retention ring 30 and
the heat sink 14, which are designed to efficiently and
effectively dissipate heat that is generated from the light
source 20 during operation, as well as provide an ap-
pealing aesthetic quality. As noted above, the light source
20 is thermally coupled to the heat sink 14 via the thermal
pad 32. Heat generated by the light source 20 is efficiently
transferred to the heat sink 14 and dissipated. The re-
tention ring 30 is designed to provide enhanced airflow
to the heat sink 14, and thus, aid in the ability of the heat
sink 14 to dissipate the heat generated by the light source
20. Details of the retention ring 30 and the heat sink 14
are provided below.
[0022] As illustrated in Figures 4 and 5, the retention
ring 30 has an annular flange 40 and a peripheral side
wall 42, which is substantially perpendicular to the annu-
lar flange 40. In the illustrated embodiment, the retention
ring 30 is attached to the support cup 22 via the annular
flange 40 using one or more bolts. The peripheral side
wall 42 extends from the rear of the annular flange 40
and along the outer periphery of the support cup 22. No-
tably, the peripheral side wall 42 terminates with an un-
dulating edge opposite the rear of the annular flange 40.
The peripheral side wall 42 covers and protects a portion
of the support cup 22 while providing periodic openings
to allow greater airflow to the heat sink 14. The undulating
edge of the peripheral side wall 42 is shown as having a
sinusoidal contour, or profile, with a fixed period; howev-
er, the undulating edge may take on different contours,
such as contours that correspond to square, sawtooth,
or triangular wave functions. Also, the period for the un-
dulating edge may vary, and thus need not have a fixed
period. As such, the peripheral side wall 42 may be char-
acterized as having a plurality of spaced apart teeth that
extend from the rear of the annular flange 40 toward or
substantially to the heat sink 14, thereby providing spac-
es, or openings, between the teeth. Through these spac-
es, or openings, greater air flow is made available to a
larger portion of the heat sink 14. In particular, greater
air flow is provided toward the center of the heat sink 14.
[0023] The heat sink 14 includes radial fins 44 that are
substantially parallel to the central axis of the substan-
tially cylindrical heat sink 14. In the illustrated embodi-

ment, each of three shorter fin sections 46 has a group
of adjacent radial fins 44, which radially extend to a first
distance relative to the central axis of the heat sink 14.
The three shorter fins sections 46 are separated by a
longer fins section 48, such that the shorter and longer
fins sections 46, 48 alternate with one another about the
outer periphery of the heat sink 14. As illustrated, there
are also three longer fins sections 48; however, the
number of shorter and longer fins sections 46, 48 may
vary from one embodiment to the next. Each of three
longer fin sections 48 has a group of adjacent radial fins
44, which radially extend to a second distance relative
to the central axis of the heat sink 14, wherein the second
distance is greater than the first distance. Relative to the
longer fins sections 48, the shorter fins sections 46 ef-
fectively form the recessed portions 14R, which are clear-
ly visible in Figures 4, 5, and 6. While only longer and
shorter fins sections 48, 46 are illustrated, one or more
intermediate fins sections (not illustrated) may be provid-
ed wherein the intermediate fins sections (not shown)
have a group of adjacent radial fins 44, which radially
extend to a third distance relative to the central axis of
the heat sink 14, wherein the third distance is between
the first and second distances.
[0024] As noted above and illustrated in Figures 2 and
3, the recessed portions 14R of the heat sink 14 provide
channels in which the respective support bracket legs 36
of the support bracket assembly 18 may lie. Generally,
the support bracket legs 36 are spaced apart from the
outer surfaces of the radial fins 44 in the shorter fins sec-
tion 46, yet are either substantially aligned with or do not
extend substantially past the effective periphery (second
distance) formed by the outer surfaces of the radial fins
44 in the longer fins sections 48.
[0025] As illustrated in Figures 6, 7, and 8, the radial
fins 44 in the longer fins section 48 may extend substan-
tially past the outer periphery of the retention ring 30. The
radial fins 44 of the shorter fins section 46 may extend
to the outer periphery of the retention ring 30, wherein
the outer edges of the radial fins 44 of the shorter fins
section 46 are substantially flush with the outer surface
of the peripheral side wall 42 of the retention ring. In an-
other embodiment, the radial fins 44 of the shorter fins
section 46 may extend to the point substantially within
the outer periphery of the retention ring 30, wherein the
outer edges of the radial fins 44 of the shorter fins section
46 are not flush with the outer surface of the peripheral
side wall 42 of the retention ring 30.
[0026] As illustrated in Figures 4, 5, 6, and 7, the widest
portions of the peripheral side wall 42 of the retention
ring 30 may extend to points substantially adjacent the
forward surfaces of the radial fins 44 of the heat sink 14.
Alternatively, the lowest portions of the peripheral side
wall 42 of the retention ring 30 may be spaced substan-
tially away from the forward surfaces of the radial fins 44
of the heat sink 14. Regardless of the widths associated
with the peripheral side wall 42, the spaces, or openings,
provided by the peripheral side wall 42 allow greater air
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flow to a larger portion of the heat sink 14. Notably, great-
er air flow is provided toward the center of the heat sink
14, and in particular along portions of the radial fins 44
that are proximate the core 50.
[0027] As illustrated in Figure 6, the heat sink 14 may
include a solid, generally cylindrical core 50, wherein the
center axis of the heat sink 14 generally corresponds to
the center axis of the core 50. The radial fins 44 effectively
extend outward from the outer surface core 50, wherein
the cylindrical core 50 and the radial fins 44 form the heat
sink 14. In alternate embodiments, the core 50 may be
hollow or have one or more openings or cavities therein.
Threaded mounting holes 52 may be formed on one or
both of the forward and rear surfaces of the heat sink 14
to facilitate attaching elements, such as the support
bracket assembly 18, support cup 22, light source 20,
and the like. In one embodiment, the entirety of the heat
sink 14 is extruded as a single integrated component
from highly thermally conductive metal, such as alumi-
num, copper, gold, or the like.
[0028] With reference to Figure 9, an enlarged view of
the finishing trim 16 and the retention ring 30 is illustrated.
In one embodiment of the disclosure, multiple trim ears
56 (only one shown) are provided on an outer surface of
the body 16B and at or near the rear edge 16E of the
finishing trim 16 and used to securely attach the finishing
trim 16 to the retention ring 30. The trim ears 56 extend
radially outward from the outer surface of the body 16B
and may have a tab 58 formed on the forward or rear
surfaces thereof. The forward surface of the retention
ring’s annular flange 40 has multiple locking members
60 and slots 62. Each locking member is an elongated
and deflectable cantilever that resides substantially par-
allel to the forward surface of the lens 28. A channel 64
is formed between each locking member 60 and the sur-
face of the lens 28 in the illustrated embodiment; how-
ever, the channel 64 could be formed entirely within the
retention ring’s annular flange 40. The slots 62 are pro-
vided in the retention ring’s annular flange 40 and are in
communication with the corresponding channels 64.
[0029] The trim ears 56 have a defined length and
thickness. The slots 62 are wider than the length of the
trim ears 56, and the channels 64 have a thickness ap-
proximating that of the trim ears 56. As such, the finishing
trim 16 can be aligned and moved along a center axis
toward the retention ring 30, such that the trim ears 56
of the finishing trim 16 slide are positioned in the slots 62
of the retention ring 30. Once the trim ears 56 of the
finishing trim 16 are in the slots 62 of the retention ring
30, the trim ears 56 will slide into the channel 64 as the
finishing trim 16 is rotated in the appropriate direction
about the center axis. In the illustrated embodiment, the
locking members 60 are configured such that the finish-
ing trim 16 must be rotated counter-clockwise to move
the trim ears 56 into the respective channels 64. The
channels 64 may be sized to provide a friction fit for the
trim ears 56 between the locking members 60 and the
lens 28. As such, the locking members 60 may slightly

deflect away from the lens 28 as the trim ears 56 enter
and move along the respective channels 64, wherein the
trim ears 56 are held in place by being pinned between
the locking members 60 and the lens 28 (or other sur-
face). The surface of locking members 60 that faces the
lens 28 may also have a notch 66 that is complementary
to the ear tab 58 of the trim ear 56. The notch 66 is po-
sitioned along the channel 64 such that the ear tabs 58
of the trim ears 56 engage the notches 66 when the fin-
ishing trim 16 is rotated into place.
[0030] Figures 10, 11, and 12 are isometric, side, and
top views of an alternative embodiment of the lighting
fixture 10. In this embodiment, the locking members 60
and slots 62 that were on the forward surface of the re-
tention ring’s annular flange 40 in the previous embodi-
ment are replaced with elongated fingers 70 that have
distal clips 72. Each pair of elongated fingers 70 is formed
in one of the teeth of the peripheral side wall 42. The
elongated fingers 70 may be integrally formed in the pe-
ripheral side wall 42 of the annular flange 40 and gener-
ally extend parallel to the central axis of the lighting fixture
10. Each elongated finger 70 extends in the forward di-
rection sufficiently to suspend the distal clips 72 above
the lens 28 a distance, which corresponds to the thick-
ness of the trim ears 56 of the finishing trim 16. The distal
clips 72 extend radially inward toward the central axis of
the lighting fixture 10.
[0031] As shown in Figure 13, the finishing trim 16 can
be snapped onto the retention ring 30 by first aligning the
trim ears 56 with each pair of the elongated fingers 70
and then axially moving the finishing trim 16 toward the
retention ring 30. As the finishing trim 16 is moved into
place and comes into contact with the distal clips 72 of
the elongated fingers 70, the elongated fingers 70 allow
the trim ears 56 to spring radially outward. As the finishing
trim 16 is moved into its resting position, the distal clips
72 will clear the trim ears 56 and spring radially inward
to or near their normal resting position, such that the distal
clips 72 rest over the trim ears 56. In this position, the
distal clips 72 function to hold the finishing trim 16 in place
against the annular flange 40 of the retention ring 30 or
the lens 28. As opposed to the prior embodiment, which
employed a twisting action to lock the finishing trim 16
into place, the current embodiment allows the finishing
trim 16 to be locked into place on the retention ring 30
with a single axial motion.
[0032] In Figures 10 through 13, pairs of elongated fin-
gers 70 are depicted; however, the elongated fingers 70
may be provided singularly or in groups of three or more.
Further, elongated fingers 70 are shown in three different
teeth of the peripheral side wall 42. In other embodi-
ments, one or more elongated fingers 70 may be provided
on one, two, four, or more teeth of the peripheral side
wall 42.
[0033] With reference to Figure 14, a remote module
74 that may be used in conjunction with the lighting fixture
10 is illustrated. In this embodiment, the remote module
74 provides certain remote electronics 76 that are used
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to power and control the light source 20. The remote elec-
tronics 76 are connected to the light source 20 though a
cable (not shown). Access through a housing 78 of the
remote module 74 is provided via knock-out plates 80.
For example, a knock-out plate 80 may be removed, and
the cable may be run through the opening left in the hous-
ing 78 by the knock-out plate 80. Strain relief mechanisms
may be provided at either ends of the cable.
[0034] Figure 14 illustrates a remote module 74 that
provides two knock-out plates 80. A front plan view of
the remote module 74 of Figure 14 is provided in Figure
15 where the knock-out plates 80 are in place. Figure 16
illustrates another embodiment of the remote module 74
that provides three knock-out plates 80. A front plan view
of the remote module 74 of Figure 16 is provided in Figure
17 where the knock-out plates 80 have been removed
and corresponding access holes 82 are exposed. Figures
18, 19, 20, and 21 illustrate top, side, bottom, and rear
plan views of the remote module 74 and its housing 78.
[0035] The remote electronics 76 for one embodiment
may include both an AC-DC (alternating current - direct
current) module and a DC-DC (direct current - direct cur-
rent) module. The DC-DC module and the light source
20 cooperate such that the DC-DC module generates
the requisite drive currents to drive corresponding
strands of LEDs provided by the light source 20. The DC-
DC module is powered and controlled in part by the AC-
DC module.
[0036] The AC-DC module is configured to receive an
AC power supply signal and an input dimming signal and
based on these signals, provide a DC power supply signal
and an output dimming signal to the DC-DC module. The
AC-DC module includes circuitry to step down and rectify
the AC power supply signal to a desired DC voltage,
which represents the DC power supply signal. The DC
power supply signal is used to power the DC-DC module.
[0037] The input dimming signal is an analog or digital
control signal that represents a desired level of dimming
relative to a maximum desirable lumen output of the light
source 20. The input dimming signal may be provided
from an appropriate remote control module or lighting
switch (not shown), as will be appreciated by those skilled
in the art. The AC-DC module provides the necessary
circuitry to process the input dimming signal and gener-
ate a corresponding output dimming signal based on the
desired level of dimming. As will be appreciated by one
skilled in the art, the output dimming signal is generally
a pulse width modulated (PWM) signal wherein the duty
cycle of the output dimming signal is effectively a function
of the input dimming signal. Since the input dimming sig-
nal corresponds to a desired level of dimming, the duty
cycle of the output dimming signal is a function of the
desired level of dimming.
[0038] In an alternative embodiment, the AC power
supply signal may be provided with the use of a dimmer
for lighting control. The dimmer may be controlled based
on the leading or trailing edge of the AC power supply
signal. The portion of the AC waveform received in the

AC power supply signal corresponds to the desired level
of dimming. As such, the AC-DC module is configured
to analyze the AC power supply signal and generate the
output signal based thereon.
[0039] The DC-DC module generally includes a DC-
DC converter and multiple current sources that are sup-
plied by the DC-DC converter. The current sources gen-
erate the individual drive currents, which are used to re-
spectively drive different strands of LEDs of the LED mod-
ule. The DC-DC converter of the DC-DC module is con-
figured to drive the current sources to control the drive
currents such that the respective strands of LEDs output
light at a desired color as well as a desired intensity based
on the output dimming signal. In one embodiment, one
or more strands may be formed from red LEDs while one
or more of the other strands may be formed from blue-
shifted yellow LEDs. The different strands are driven by
the drive currents such that the light emitted from the
strands mixes to form light at a desired color temperature
as well as at a desired intensity based on the desired
level of dimming.
[0040] The DC-DC module may be configured to pro-
vide one or more feedback signals to the AC-DC module.
The feedback signals may provide temperature, fault, or
other information bearing on the operation of the DC-DC
module, and the AC-DC module may be configured to
respond to the feedback signals and adjust or control the
output dimming signal and the DC power supply signal
in a desired manner. Similarly, the LED module may be
configured to provide one or more feedback signals to
the DC-DC module. The feedback signals may provide
temperature, fault, or other information bearing on the
operation of the LED module, and the DC-DC module
may be configured to respond to the feedback signals
and adjust or control the drive currents in a desired man-
ner.
[0041] While the disclosed embodiments show the
heat sink 14 with the light engine 12, the disclosed heat
sink 14 may be used with various light engines other than
those disclosed herein. Similarly, the disclosed light en-
gine 12 may be used with various heat sinks other than
those disclosed herein.
[0042] Those skilled in the art will recognize improve-
ments and modifications to the embodiments of the
present disclosure. For example, although the above em-
bodiments are directed to a lighting fixture 10 wherein
the light engine 12, heat sink 14, finishing trim 16, and
support bracket assembly 18 are substantially cylindrical
in nature, any one or all of these components may take
on other forms, such as rectangular, triangular, elliptical,
and the like. All such improvements and modifications
are considered within the scope of the concepts dis-
closed herein and the claims that follow.

Claims

1. A heat sink (14) having a central axis and comprising;
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a first fin section (46) having a plurality of radial fins
(44) with a first radial extension and a plurality of
radial fins with a second radial extension, the plurality
of radial fins being substantially parallel to the central
axis and extending radially outward from the central
axis, wherein the first radial extension is greater than
the second radial extension;
and a second fin section (48) with a plurality of radial
fins having a third radial extension and being sub-
stantially parallel to the central axis and extending
radially outward from the central axis, wherein the
third radial extension is longer than the first radial
extension and the plurality of radial fins of the first
fin section (46) and the plurality of radial fins of the
second fin section (48) alternate such that a plurality
of recessed portions in an outer periphery of the heat
sink are provided.

2. A lighting apparatus (10) comprising the heat sink of
claim 1, the heat sink further comprising a forward
surface, with said central axis being substantially
perpendicular to the forward surface; and a light en-
gine (12) coupled to the forward surface of the heat
sink.

3. The lighting apparatus of claim 2 wherein the heat
sink further comprises a central core (50) from which
the first fin section (46) and the second fin section
(48) radially extend.

4. The lighting apparatus of claim 3 wherein the central
core is either: solid; or substantially cylindrical.

5. A lighting apparatus comprising the heat sink of claim
1, the heat sink further comprising a forward surface
wherein the lighting apparatus comprises a light en-
gine having a retention ring (30) that is mounted
above the forward surface of the heat sink and com-
prises a flange (40) that is substantially parallel to
the forward surface of the heat sink and a peripheral
sidewall (42) that extends from the flange toward the
forward surface of the heat sink.

6. The lighting apparatus of claim 5 wherein the light
engine further comprises a light source (20) thermal-
ly coupled to the forward surface of the heat sink, a
mixing chamber (24) having a forward opening about
which the retention ring is mounted and a rear open-
ing receiving the light source.

7. The lighting apparatus of claim 5 wherein the periph-
eral sidewall terminates with an undulating edge.

8. The lighting apparatus of claim 7 wherein the undu-
lating edge is either: substantially sinusoidal; char-
acterized as a triangular wave form; characterized
as a square wave form; or characterized as a saw-
tooth wave form.

9. The lighting apparatus of claim 7 wherein the periph-
eral sidewall with the undulating edge forms a plu-
rality of teeth, and openings are provided between
the plurality of teeth and the forward surface of the
heat sink such that the openings facilitate air flow to
portions of the first fin section (46) and the second
fin section (48).

10. The lighting apparatus of claim 7 wherein the periph-
eral sidewall is suspended above the first fin section
(46) and the second fin section (48) along the forward
surface of the heat sink.

11. The lighting apparatus of claim 7 wherein those por-
tions of the peripheral sidewall closest to the forward
surface of the heat sink extend substantially to the
forward surface of the heat sink.

12. The lighting apparatus of claim 7 wherein the periph-
eral sidewall extends about an entirety of the flange.

13. The lighting apparatus of claim 7 wherein the flange
of the retention ring is annular and the heat sink is
substantially cylindrical about the central axis.

14. The lighting apparatus of claim 7 further comprising
a lens that is held in place by the retention ring.

15. The lighting apparatus of claim 2 further comprising
a support bracket (18) that mounts to a rear surface
of the heat sink and comprises a plurality of legs (36)
wherein each of the plurality of legs extends parallel
to the central axis.

16. The lighting apparatus of claim 15 further comprising
a finishing trim (16) coupled to the light engine where-
in ends of the plurality of legs are coupled to the
finishing trim.

17. The lighting apparatus of claim 2 wherein the light
engine comprises light emitting diodes as a light
source.

Patentansprüche

1. Kühlkörper (14) mit einer Mittelachse und umfas-
send;
einen ersten Lamellenabschnitt (46) mit einer Viel-
zahl von radialen Lamellen (44) mit einer ersten ra-
dialen Ausdehnung und einer Vielzahl von radialen
Lamellen mit einer zweiten radialen Ausdehnung,
wobei die Vielzahl von radialen Lamellen im Wesent-
lichen parallel zu der Mittelachse verläuft und sich
radial nach außen von der Mittelachse erstreckt, wo-
bei die erste radiale Ausdehnung größer ist als die
zweite radiale Ausdehnung; und einen zweiten La-
mellenabschnitt (48) mit einer Vielzahl von radialen
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Lamellen mit einer dritten radialen Ausdehnung, die
im Wesentlichen parallel zu der Mittelachse verläuft
und sich radial nach außen von der Mittelachse er-
streckt, wobei die dritte radiale Ausdehnung länger
ist als die erste radiale Ausdehnung und die Vielzahl
von radialen Lamellen des ersten Lamellenabschnit-
tes (46) und die Vielzahl von radialen Lamellen des
zweiten Lamellenabschnittes (48) alternieren, so
dass eine Vielzahl von zurückstehenden Abschnit-
ten in einer äußeren Peripherie des Kühlkörpers vor-
gesehen ist.

2. Beleuchtungsvorrichtung (10) umfassend den Kühl-
körper nach Anspruch 1, wobei der Kühlkörper zu-
dem eine nach vorn zeigende Oberfläche, wobei die
Mittelachse im Wesentlichen rechtwinklig zu der
nach vorn zeigenden Oberfläche ist; und eine Licht-
maschine (12) umfasst, die mit der nach vorn zei-
genden Oberfläche des Kühlkörpers gekoppelt ist.

3. Beleuchtungsvorrichtung nach Anspruch 2, wobei
der Kühlkörper zudem einen mittleren Kern (50) um-
fasst, von dem aus sich der erste Lamellenabschnitt
(46) und der zweite Lamellenabschnitt (48) radial er-
strecken.

4. Beleuchtungsvorrichtung nach Anspruch 3, wobei
der mittlere Kern entweder: fest; oder im Wesentli-
chen zylindrisch ist.

5. Beleuchtungsvorrichtung umfassend den Kühlkör-
per nach Anspruch 1, der Kühlkörper zudem umfas-
send eine nach vorn zeigende Oberfläche, wobei die
Beleuchtungsvorrichtung eine Lichtmaschine mit ei-
nem Haltering (30), der oberhalb der nach vorn zei-
genden Oberfläche des Kühlkörpers montiert ist,
und einen Flansch (40), der im Wesentlichen parallel
zu der nach vorn zeigenden Oberfläche des Kühl-
körpers ist, und eine periphere Seitenwand (42) um-
fasst, die von dem Flansch in Richtung der nach vorn
zeigenden Oberfläche des Kühlkörpers verläuft.

6. Beleuchtungsvorrichtung nach Anspruch 5, wobei
die Lichtmaschine zudem eine Lichtquelle (20), die
thermisch an die nach vorn zeigende Oberfläche des
Kühlkörpers gekoppelt ist, eine Mischkammer (24)
mit einer nach vorn zeigenden Öffnung, um die he-
rum der Haltering montiert ist, und eine nach hinten
zeigende Öffnung umfasst, die die Lichtquelle auf-
nimmt.

7. Beleuchtungsvorrichtung nach Anspruch 5, wobei
die periphere Seitenwand mit einer gewellten Kante
endet.

8. Beleuchtungsvorrichtung nach Anspruch 7, wobei
die gewellte Kante entweder: im Wesentlichen si-
nusförmig ist; als eine dreieckige Wellenform cha-

rakterisiert ist; als eine quadratische Wellenform
charakterisiert ist; oder als eine sägezahnförmige
Wellenform charakterisiert ist.

9. Beleuchtungsvorrichtung nach Anspruch 7, wobei
die periphere Seitenwand mit der gewellten Kante
eine Vielzahl von Zähnen bildet, und Öffnungen zwi-
schen der Vielzahl von Zähnen und der nach vorn
zeigenden Oberfläche des Kühlkörpers vorgesehen
sind, so dass die Öffnungen einen Luftstrom zu Ab-
schnitten des ersten Lamellenabschnittes (46) und
des zweiten Lamellenabschnittes (48) ermöglichen.

10. Beleuchtungsvorrichtung nach Anspruch 7, wobei
die periphere Seitenwand über dem ersten Lamel-
lenabschnitt (46) und dem zweiten Lamellenab-
schnitt (48) entlang der nach vorn zeigenden Ober-
fläche des Kühlkörpers aufgehängt ist.

11. Beleuchtungsvorrichtung nach Anspruch 7, wobei
diejenigen Abschnitte der peripheren Seitenwand,
die am nächsten zu der nach vorn zeigenden Ober-
fläche des Kühlkörpers sind, im Wesentlichen zu der
nach vorn zeigenden Oberfläche des Kühlkörpers
verlaufen.

12. Beleuchtungsvorrichtung nach Anspruch 7, wobei
die periphere Seitenwand um eine Gesamtheit des
Flansches verläuft.

13. Beleuchtungsvorrichtung nach Anspruch 7, wobei
der Flansch des Halterings ringförmig ist und der
Kühlkörper im Wesentlichen zylindrisch um die Mit-
telachse ist.

14. Beleuchtungsvorrichtung nach Anspruch 7, zudem
umfassend eine Linse, die durch den Haltering ge-
halten wird.

15. Beleuchtungsvorrichtung nach Anspruch 2, zudem
umfassend einen Haltebügel (18), der an einer hin-
teren Oberfläche des Kühlkörpers montiert ist und
eine Vielzahl von Schenkeln (36) umfasst, wobei je-
der der Vielzahl von Schenkeln parallel zu der Mit-
telachse verläuft.

16. Beleuchtungsvorrichtung nach Anspruch 15, zudem
umfassend eine mit der Lichtmaschine gekoppelte
Abschlussverkleidung (16), wobei die Enden der
Vielzahl von Schenkeln mit der Abschlussverklei-
dung gekoppelt sind.

17. Beleuchtungsvorrichtung nach Anspruch 2, wobei
die Lichtmaschine lichtemittierende Dioden als eine
Lichtquelle umfasst.
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Revendications

1. Dissipateur de chaleur (14) ayant un axe central et
comprenant ;
une première section d’ailette (46) comportant une
pluralité d’ailettes radiales (44) avec une première
extension radiale et une pluralité d’ailettes radiales
avec une deuxième extension radiale, la pluralité
d’ailettes radiales étant sensiblement parallèle à
l’axe central et s’étendant radialement vers l’exté-
rieur depuis l’axe central, dans lequel la première
extension radiale est supérieure à la deuxième ex-
tension radiale ; et une seconde section d’ailette (48)
avec une pluralité d’ailettes radiales ayant une troi-
sième extension radiale et étant sensiblement pa-
rallèle à l’axe central et s’étendant radialement vers
l’extérieur depuis l’axe central, dans lequel la troisiè-
me extension radiale est plus longue que la première
extension radiale et la pluralité d’ailettes radiales de
la première section d’ailette (46) et la pluralité d’ailet-
tes radiales de la seconde section d’ailette (48) s’al-
ternent de sorte qu’une pluralité de parties en retrait
dans une périphérie externe du dissipateur de cha-
leur sont prévues.

2. Appareil d’éclairage (10) comprenant le dissipateur
de chaleur selon la revendication 1, le dissipateur
de chaleur comprenant en outre une surface avant,
ledit axe central étant sensiblement perpendiculaire
à la surface avant ; et un moteur d’éclairage (12)
couplé à la surface avant du dissipateur de chaleur.

3. Appareil d’éclairage selon la revendication 2, dans
lequel le dissipateur de chaleur comprend en outre
un noyau central (50) à partir duquel s’étendent ra-
dialement la première section d’ailette (46) et la se-
conde section d’ailette (48).

4. Appareil d’éclairage selon la revendication 3, dans
lequel le noyau central est soit : solide ; soit sensi-
blement cylindrique.

5. Appareil d’éclairage comprenant le dissipateur de
chaleur selon la revendication 1, le dissipateur de
chaleur comprenant en outre une surface avant dans
lequel l’appareil d’éclairage comprend un moteur
d’éclairage comportant une bague de retenue (30)
qui est montée au-dessus de la surface avant du
dissipateur de chaleur et comprend une bride (40)
qui est sensiblement parallèle à la surface avant du
dissipateur de chaleur et une paroi latérale périphé-
rique (42) qui s’étend de la bride vers la surface avant
du dissipateur de chaleur.

6. Appareil d’éclairage selon la revendication 5, dans
lequel le moteur d’éclairage comprend en outre une
source d’éclairage (20) couplée thermiquement à la
surface avant du dissipateur de chaleur, une cham-

bre de mélange (24) ayant une ouverture avant
autour de laquelle est montée la bague de retenue
et une ouverture arrière recevant la source d’éclai-
rage.

7. Appareil d’éclairage selon la revendication 5, dans
lequel la paroi latérale périphérique se termine par
un bord ondulé.

8. Appareil d’éclairage selon la revendication 7, dans
lequel le bord ondulé est soit : sensiblement
sinusoïdal ; caractérisé comme une forme d’onde
triangulaire ; caractérisé comme une forme d’onde
carrée ; ou caractérisé comme une forme d’onde en
dents de scie.

9. Appareil d’éclairage selon la revendication 7, dans
lequel la paroi latérale périphérique avec le bord on-
dulé forme une pluralité de dents, et des ouvertures
sont prévues entre la pluralité de dents et la surface
avant du dissipateur de chaleur de sorte que les
ouvertures facilitent l’écoulement d’air vers des par-
ties de la première section d’ailette (46) et la seconde
section d’ailette (48).

10. Appareil d’éclairage selon la revendication 7, dans
lequel la paroi latérale périphérique est suspendue
au-dessus de la première section d’ailette (46) et de
la seconde section d’ailette (48) le long de la surface
avant du dissipateur de chaleur.

11. Appareil d’éclairage selon la revendication 7, dans
lequel les parties de la paroi latérale périphérique
les plus proches de la surface avant du dissipateur
de chaleur s’étendent sensiblement vers la surface
avant du dissipateur de chaleur.

12. Appareil d’éclairage selon la revendication 7, dans
lequel la paroi latérale périphérique s’étend autour
de la totalité de la bride.

13. Appareil d’éclairage selon la revendication 7, dans
lequel la bride de la bague de retenue est annulaire
et le dissipateur de chaleur est sensiblement cylin-
drique autour de l’axe central.

14. Appareil d’éclairage selon la revendication 7, com-
prenant en outre une lentille qui est maintenue en
place par la bague de retenue.

15. Appareil d’éclairage selon la revendication 2, com-
prenant en outre une patte de support (18) qui se
monte sur une surface arrière du dissipateur de cha-
leur et comprend une pluralité de branches (36) dans
lequel chacune de la pluralité de branches s’étend
parallèlement à l’axe central.

16. Appareil d’éclairage selon la revendication 15, com-

17 18 



EP 2 633 229 B1

11

5

10

15

20

25

30

35

40

45

50

55

prenant en outre une garniture de finition (16) cou-
plée au moteur d’éclairage dans lequel les extrémi-
tés de la pluralité de branches sont couplées à la
garniture de finition.

17. Appareil d’éclairage selon la revendication 2, dans
lequel le moteur d’éclairage comprend des diodes
électroluminescentes comme source d’éclairage.
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