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(57) ABSTRACT

In various embodiments, an illumination device includes a
primary light source for providing direct illumination, a sec-
ondary light source for providing decorative illumination,
and a housing having reflective and transmissive regions.
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LIGHT-EMITTING DIODE LIGHT BULB
GENERATING DIRECT AND DECORATIVE
ILLUMINATION

TECHNICAL FIELD

[0001] In various embodiments, the present invention
relates generally to illumination systems and methods incor-
porating light emitting diodes (LEDs), and more specifically
to such systems and methods that provide both direct illumi-
nation and decorative illumination.

BACKGROUND

[0002] Halogen light bulbs such as the MR-16 bulb are
designed to produce a collimated beam of light via a parabolic
reflector. Because halogen bulbs generate considerable
energy in the infrared portion of the spectrum, it is often
desirable to remove that invisible, heat-producing radiation
from the primary illuminating beam. Typically this filtering
of the infrared light is accomplished via the use of a dichroic
parabolic reflector that is designed to transmit much of the
infrared light while ideally reflecting and collimating the
visible light, thus removing the infrared light from the pri-
mary illuminating beam. However, dichroic reflectors are
typically imperfect reflectors and thus allow the transmission
of a measurable amount of the visible light. In exemplary
bulbs, this amount of “lost” transmitted light can amount to
20% of the total light produced by the bulb. Furthermore, this
lost light is often not white light, as it acquires a color as a
result of the interference properties of the dichroic reflector in
the visible range of wavelengths. Red and green color hues
are common in this secondary light, which is also referred to
herein as “decorative light.” The light is also often patterned
as aresult of the shape of'the dichroic reflector, as the glass on
which the reflector is formed often has a faceted or otherwise
textured surface.

[0003] The manufacturers of light fixtures have utilized
decorative light in creative ways. For example, in pendant
lights, the glass shade surrounding an MR-16 lamp is often
illuminated by the light passing through the dichroic reflector,
rendering visible the shade’s decorative elements. If no such
light were present, the entire fixture would be dark, and the
attractive features of the fixture would be lost. This lack of
decorative light plagues conventional light bulbs based on
light-emitting diodes (LEDs). Although LED bulbs are much
more energy efficient than halogen bulbs, their use is avoided
in many applications because they do not produce decorative
illumination.

[0004] One challenge in the production of decorative light
arises because of the need to conform to the volume envelope
of the standard bulb that the LED bulb is replacing. This
defining shape restricts the volume envelope into which the
numerous components of an LED bulb must fit; these com-
ponents may include drive electronics, one or more LEDs, a
heat sink, and a standard bulb base, leaving little if any room
for components designed to provide decorative illumination.
Additional constraints include the desire to reproduce the
light pattern emitted by the standard halogen or incandescent
bulb, as well as the desire to decrease costs.

SUMMARY

[0005] Embodiments of the present invention overcome the
limitations of halogen or incandescent light sources, and
combine their desirable properties with the advantages
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afforded by LEDs into a unique system. Various embodi-
ments provide direct illumination as well as decorative illu-
mination distinct from the direct illumination. Embodiments
of'the present invention therefore include an LED-based light
emitter (which includes one or more LEDs) for replacing
standard incandescent and/or halogen bulbs for a wide variety
of purposes. In accordance with various embodiments, light-
ing systems have enhanced functionality compared to that of
conventional incandescent- or halogen-based lighting sys-
tems, and typically include a decorative illumination element
that provides, e.g., decorative illumination distinct from the
direct illumination from the light emitter.

[0006] In an aspect, embodiments of the invention feature
an illumination device compatible with a standard receptacle
for atleast one of a halogen light bulb or an incandescent light
bulb. The illumination device includes or consists essentially
of'a primary light source for providing direct illumination, a
secondary light source for providing decorative illumination
in a direction different from a direction of the direct illumi-
nation, and a housing. The primary light source includes or
consists essentially of at least one primary light-emitting
diode (LED). The secondary light source includes or consists
essentially of at least one secondary LED. The housing
includes or consists essentially of (i) a base receivable into the
standard receptacle, (ii) disposed around at least the second-
ary light source, a transmissive region for transmitting deco-
rative illumination therethrough, and (iii) disposed around at
least the primary light source and joined to the transmissive
region, a reflective region for reflecting light transmitted by
the primary light source, thereby providing direct illumina-
tion. The transmissive region and the reflective region each
substantially conform to a portion of an outer envelope of a
conventional halogen light bulb or a conventional incandes-
cent light bulb.

[0007] Embodiments of the invention may include one or
more of the following in any of a variety of combinations. The
outer envelope may include or consist essentially of the outer
envelope of an MR-16 halogen light bulb. The secondary light
source may include or consist essentially of a plurality of
secondary LEDs. The illumination device may include, dis-
posed within the reflective region of the housing, a curved
reflector having a reflective inner surface and an outer surface
that is at least partially transmissive. The outer surface of the
curved reflector may be at least partially diffusive. The inner
surface of the curved reflector may reflect light transmitted by
the primary light source, thereby providing direct illumina-
tion. The curved reflector may be positioned to (i) receive
light from the primary light source, (ii) at least partially
confine the received light between its inner and outer sur-
faces, and (iii) transmit at least a portion of the received light
from at least a portion of the outer surface, thereby providing
decorative illumination. The reflective region of the housing
may define a plurality of openings for transmitting light
received from the outer surface of the curved reflector. The
illumination device may include a diffusive ring for (i) receiv-
ing light from the curved reflector and (ii) diffusively scatter-
ing the received light, thereby providing decorative illumina-
tion.

[0008] The illumination device may include a tertiary light
source for providing decorative illumination in a direction
different from a direction of the direct illumination. The ter-
tiary light source may include or consist essentially of at least
one tertiary LED (e.g., a plurality of tertiary LEDs). The
curved reflector may be positioned to (i) receive light from the
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tertiary light source, (ii) at least partially confine the received
light between its inner and outer surfaces, and (iii) transmit at
least a portion of the received light from at least a portion of
the outer surface, thereby providing decorative illumination.
The reflective region of the housing may define a plurality of
openings for transmitting light received from the outer sur-
face of the curved reflector. The illumination device may
include a diffusive ring for (i) receiving light from the curved
reflector and (ii) diffusively scattering the received light,
thereby providing decorative illumination. The primary light
source and tertiary light source may be disposed on a first
surface of a substrate disposed within the housing. The sec-
ondary light source may be disposed on a second surface of
the substrate opposite the first surface. The substrate may
include or consist essentially of a printed circuit board. The
substrate may include or consist essentially of (i) a first
printed circuit board on which the primary light source and
tertiary light source are disposed, (ii) a second printed circuit
board on which the secondary light source is disposed, and
(iii) a heat sink disposed between the first and second printed
circuit boards.

[0009] The primary light source may be disposed on a first
surface of a substrate disposed within the housing. The sec-
ondary light source may be disposed on a second surface of
the substrate opposite the first surface. The substrate may
include or consist essentially of a printed circuit board. The
substrate may include or consist essentially of (i) a first
printed circuit board on which the primary light source is
disposed, (ii) a second printed circuit board on which the
secondary light source is disposed, and (iii) a heat sink dis-
posed between the first and second printed circuit boards. The
transmissive region of the housing may be configured to (i)
receive light from at least a portion of the secondary light
source, (i1) confine at least a portion of the received light
within a thickness between inner and outer surfaces of the
transmissive region, and (iii) transmit at least a portion of the
confined light from at least a portion of the outer surface of the
transmissive region. The transmissive region of the housing
may be translucent. Electrical components may be disposed
within the housing and surrounded by the transmissive region
of the housing. The secondary light emitter may be config-
ured to provide decorative illumination substantially free of
shadows cast by the electrical components. A substrate may
be electrically coupled to the base of the housing and disposed
within the housing. The electrical components and at least a
portion of the secondary light emitter may be disposed on the
substrate, which may be different from a substrate on which
the primary light emitter is disposed. The direct illumination
may be distinct from the decorative illumination in terms of at
least one of intensity or color.

[0010] In another aspect, embodiments of the invention
feature an illumination device including or consisting essen-
tially of a primary light source for providing direct illumina-
tion, a secondary light source for providing decorative illu-
mination in a direction different from a direction of the direct
illumination, and a housing within which the primary light
source and the secondary light source are disposed. The pri-
mary light source includes or consists essentially of at least
one primary light-emitting diode (LED) and the secondary
light source includes or consists essentially of at least one
secondary LED. The housing includes or consists essentially
of a transmissive region for transmitting decorative illumina-
tion therethrough and a reflective region for reflecting light
transmitted by the primary light source, thereby providing
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direct illumination. The transmissive region is disposed
around at least the secondary light source, and the reflective
region is joined to the transmissive region and disposed
around at least the primary light source. The housing may
include a base for providing electrical connectivity between
the primary and secondary light sources and an external
power source. Embodiments ofthe invention may include any
of the above-listed features in any of a variety of different
combinations.

[0011] These and other objects, along with advantages and
features of the invention, will become more apparent through
reference to the following description, the accompanying
drawings, and the claims. Furthermore, it is to be understood
that the features of the various embodiments described herein
are not mutually exclusive and can exist in various combina-
tions and permutations. As used herein, the terms “substan-
tially” and “approximately” mean *10%, and, in some
embodiments, +5%. The term “consists essentially of” means
excluding other materials that contribute to function, unless
otherwise defined herein. Nonetheless, such other materials
may be present, collectively or individually, in trace amounts.
Unless otherwise indicated, herein the terms “envelope,”
“shell,” “housing,” and “shade” are utilized interchangeably.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] In the drawings, like reference characters generally
refer to the same parts throughout the different views. Also,
the drawings are not necessarily to scale, emphasis instead
generally being placed upon illustrating the principles of the
invention. In the following description, various embodiments
of the present invention are described with reference to the
following drawing, in which:

[0013] FIG. 1A is a schematic cross-section of an illumi-
nation device in accordance with various embodiments of the
invention;

[0014] FIGS. 1B and 1C are plan views of components of
the illumination device of FIG. 1A;

[0015] FIG. 2A is a schematic cross-section of an illumi-
nation device in accordance with various embodiments of the
invention;

[0016] FIGS. 2B and 2C are plan views of components of
the illumination device of FIG. 2A;

[0017] FIG. 3 is an enlarged cross-sectional view of a por-
tion of the illumination device of FIG. 2A; and

[0018] FIGS. 4A and 4B are schematic cross-sections of
illumination devices in accordance with various embodi-
ments of the invention.

DETAILED DESCRIPTION

[0019] FIG. 1 depicts an illumination device 100 in accor-
dance with various embodiments of the present invention.
The illumination device 100 includes a conventional bulb
base 112 and one or more pins 113 with a standard diameter
and spacing. In other embodiments, base 112 includes a
screw-in connector with threads of standard size and spacing.
Via base 112, illumination device 100 may be inserted into
lamps or luminaires as a direct replacement to conventional
incandescent or halogen bulbs. The illumination device 100
has an outer shell 120 that preferably has a shape correspond-
ing to or approximating at least a portion (or even all) of the
shape of, e.g., an incandescent or halogen bulb being
replaced. As shown, the outer shell (or “housing” or “enve-
lope” or “shade”) 120 of illumination device 100 may include
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or consist essentially of multiple distinct regions. For
example, as shown, shell 120 may include a metallic and/or
reflective region 109 that may act as a heat sink, i.e., exchange
heat generated inside illumination device 100 into to the
surrounding ambient via convection and/or conduction (and
may thus be referred to as “heat sink 109 herein). Generally
the heat sink 109 opaque and includes or consists essentially
of one or more metals. In various embodiments, the heat sink
109 includes projections (e.g., fins), to facilitate heat conduc-
tion via increased surface area, and/or openings therethrough
that allow passage of air for cooling. Such openings may also
enable the emission of decorative light from the illumination
device 100 in a pattern determined by the pattern of openings.

[0020] In the embodiment of FIG. 1A, decorative light is
generated by one or more LEDs 102 that generally individu-
ally generate less light, are smaller in size, and consume less
power than one or more main LEDs 101 that provide at least
a portion of the light used for direct illumination. The deco-
rative illumination is distinct from and complements the
direct illumination from the illumination device 100. For
example, the decorative illumination may be different from
the direct illumination at least in terms of illumination direc-
tion, color, and/or intensity. The LED 101 may be mounted
on, e.g., aprinted circuit board (PCB) 111B that also serves as
aplatform for the LEDs 102 that produce the decorative light.
In various embodiments of the invention, the decorative illu-
mination is produced via a specially designed reflector 103 A.
The reflector 103 A has an inner surface 104A that is reflective
to the light produced by the LED 101 and/or the LEDs 102.
For example, the inner surface 104A may be metallized with
aluminum or other highly reflecting coating. The inner sur-
face 104 A is typically parabolic, and light emitted from LED
101 is collimated to form a direct illumination light beam 107
of'a desired angular distribution. The reflector 103 A also has
an outer surface 105A that has a different shape and surface
finish intended to facilitate the formation of the decorative
light. As shown in FIG. 1A, the decorative LEDs 102 typi-
cally emit a Lambertian distribution of light (indicated by the
cluster of arrows) that impinges on the outer surface 105A of
the reflector 103 A. The outer surface 105 A may be faceted or
may contain patterning and/or coloration that determines, at
least in part, the pattern (if any) of the light reflected from the
outer surface 105A. For example, the outer surface 105 may
include or consist essentially of a diffuse reflector that dis-
tributes the light over a wide range of angles, resulting in
decorative illumination of, e.g., the surrounding light fixture
in which the illumination device 100 is placed. Thus, the
reflector 103A simultaneously produces direct illumination
via the one or more primary LEDs 101 and decorative illu-
mination via LEDs 102. The outer and inner shapes and/or
surface finish collectively create the desired overall illumina-
tion effect.

[0021] Asshownin FIG. 1A, the shell 120 may also include
a transmissive region 108 designed to allow light emitted
from one or more LEDs 102 (e.g., disposed on a PCB 111A)
to exit with minimum absorption. For example, region 108
may be substantially transparent or translucent, and may
include or consist essentially of, e.g., glass, a plastic or other
polymeric material. Since the drive electronics are typically
contained within the portion of illumination device 100 proxi-
mate the base 112 (see FIG. 4), in various embodiments it is
also desirable to minimize shadow formation from those
components and the resulting interference of the decorative
illumination emitted from region 108. Thus, the surface of the
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region 108 may be textured to induce light scattering and thus
create the illusion that the light emanates from this surface;
effectively light emitted by the LEDs 102 is diffused suffi-
ciently to mask the presence of the light-blocking compo-
nents inside illumination device 100. As also shown in FIG.
1A, PCB 111 A may be joined to a conductive sheet 110 that
may also be joined to PCB 111B. In this manner, heat gener-
ated by the LEDs 102 on the PCBs 111A, 111B may be
conducted away via connection of the conductive sheet 110 to
heat sink 109. The conductive sheet may include or consist
essentially of, e.g., one or more metallic or other thermally
conductive materials. FIG. 1B depicts a plan view of the PCB
111A, and FIG. 1C depicts a plan view of the PCB 111B.

[0022] As mentioned above, the outer shell 120 of illumi-
nation device 100 preferably has a shape corresponding to or
closely approximating at least a portion (or even all) of the
shape of, e.g., a conventional incandescent or halogen bulb
(e.g., an MR-16 halogen bulb). Specifically, in preferred
embodiments of the invention, the transmissive region 108
and the reflective region 109 of shell 120 each substantially
conforms to a portion of the outer envelope of the conven-
tional halogen or incandescent bulb. That is, the regions 108,
109 typically collectively approximate (and thus shell 120
approximates) the shape of the conventional bulb, but may do
so by defining a slightly different volume and/or form factor
that does not deviate from that of the conventional bulb by
more than 10%. For example, the shell 120 may approximate
curved surfaces of the conventional bulb with planar facets or
vice versa. Regardless of such deviations from the exact
shape of the conventional bulb, the illumination device 100
still typically fits within sockets or other placement areas
designed for the conventional bulb the shape of which it
approximates.

[0023] In various embodiments, the region 108 may incor-
porate a phosphor (e.g., a plurality of phosphor particles
embedded within the matrix of material forming the region
108) that converts at least a portion of the light emitted by the
LED(s) to another wavelength. In such embodiments, the
decorative illumination may include or consist essentially of
the converted light emitted by the phosphor or of a mixture of
the converted light and light transmitted through the region
108 (or an opening therein) without being converted (i.e.,
“unconverted light”). The phosphor may include or consist
essentially of materials such as, e.g., yttrium aluminum gar-
net and/or other materials known to those of skill in the art and
that may be selected for a particular application without
undue experimentation. In an exemplary embodiment, an
LED emits blue light, a portion of which excites the phosphor
to emit yellow light. The yellow light may be utilized as the
illumination or may mix with a portion of the unconverted
blue light to form white light.

[0024] In various embodiments of the invention, the deco-
rative illumination from illumination device 100 is generated
or augmented by a diffusive ring 106, which intercepts light
from LEDs 102 and/or surface 105 A and redistributes it over
a wide angle. Ring 106 may include or consist essentially of
textured clear plastic so that a portion of the light is scattered
from the surface over a wide angle while another portion is
trapped and reflected internally and exits via light scattering
at the surface. The relative contributions to the decorative
illumination generated by region 108, ring 106, and surface
105A may be selected to create a desired overall illumination



US 2014/0254154 Al

effect. One or more of the LEDs 102 may emit white light or
light of other color(s) depending on the required outcome
desired.

[0025] FIGS. 2A-2C illustrate another embodiment of the
invention in which at least a portion of the decorative illumi-
nation is generated by the same LED(s) 101B responsible for
generating the direct illumination light beam 107. As shown,
the LED 101B is disposed on a PCB 111C or other substrate,
and a portion of the light emitted by the LED 101B strikes an
inner surface 104B of a reflector 103B, thereby forming the
direct illumination as detailed above. In addition, a portion of
the light emitted by the LED 101B is directed into reflector
103B via edge or facet 120 (FIG. 3), where it is at least
partially confined by total internal reflection at the interface
between an inner surface 105B and the ambient air. The inner
surface 105 typically includes one or more optical elements
for extracting the light from reflector 103B, e.g., an embossed
pattern of dots or other features. In this manner, at least a
portion of the decorative illumination emitted by illumination
device 100 is emitted along the length of the reflector 103B.
As shown in FIGS. 2B and 2C, in such embodiments the PCB
111C may only serve as a platform for the primary LED(s)
101B, and decorative LEDs 102 may only be present on PCB
111A.

[0026] Invarious embodiments of the invention, total inter-
nal reflection may also be utilized to direct decorative illumi-
nation within and from region 108 (and the portion of illumi-
nation device 100 proximate the base 112), as shown in FIGS.
4A and 4B (in which only the portion of illumination device
100 proximate the base 112 is shown for clarity). In FIG. 4A,
the region 108 of shell 120 is replaced with a region 203 in
which light from one or more (or even all) decorative LEDs
204 is at least partially confined and propagated via total
internal reflection. The LEDs 204 may be optically coupled to
the region 203; for example, the LEDs 204 may be joined to
an edge or facet of region 203 via an index-matching encap-
sulant. In this manner, light from the LEDs 204 may be
emitted along the surface of region 203 without being shad-
owed by components 202 (e.g., drive electronics that may
include, for example large capacitors and/or inductors) within
the illumination device 100. The components 202 may be
mounted on a PCB 201 that may also block light not directed
into region 203. As shown, a conductive pin 200 (or other
standard interface or base) is typically electrically coupled to
PCB 201.

[0027] In another embodiment, depicted in FIG. 4B, the
decorative LEDs 204 may be mounted on PCB 201 along
with the components 202. Such embodiments may approxi-
mate the decorative illumination effect produced by a con-
ventional halogen MR-16 light bulb. In various embodiments,
the LEDs 204 (and/or LEDs 102) draw relatively low oper-
ating power, e.g., 0.5 W or less, and emit relatively low
intensities of light, e.g., approximately 100 lumens or less.
Thus, the placement of one or more LEDs 204 on the PCB 201
may result in relatively little additional heat production; how-
ever, in some embodiments, PCB 201 may have a metal core
to facilitate heat conduction from the LEDs 204 and the
components 202.

[0028] The terms and expressions employed herein are
used as terms and expressions of description and not of limi-
tation, and there is no intention, in the use of such terms and
expressions, of excluding any equivalents of the features
shown and described or portions thereof. In addition, having
described certain embodiments of the invention, it will be
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apparent to those of ordinary skill in the art that other embodi-
ments incorporating the concepts disclosed herein may be
used without departing from the spirit and scope of the inven-
tion. Accordingly, the described embodiments are to be con-
sidered in all respects as only illustrative and not restrictive.

What is claimed is:

1. An illumination device compatible with a standard
receptacle for at least one of a halogen light bulb or an incan-
descent light bulb, the illumination device comprising:

aprimary light source for providing direct illumination, the
primary light source comprising at least one primary
light-emitting diode (LED);

a secondary light source for providing decorative illumi-
nation in a direction different from a direction of the
direct illumination, the secondary light source compris-
ing at least one secondary LED; and

a housing comprising:

a base receivable into the standard receptacle,

disposed around at least the secondary light source, a
transmissive region for transmitting decorative illu-
mination therethrough, and

disposed around at least the primary light source and
joined to the transmissive region, a reflective region
for reflecting light transmitted by the primary light
source, thereby providing direct illumination,

wherein the transmissive region and the reflective region

each substantially conform to a portion of an outer enve-

lope of a conventional halogen light bulb or a conven-

tional incandescent light bulb.

2. The illumination device of claim 1, wherein the outer
envelope comprises an outer envelope of an MR-16 halogen
light bulb.

3. The illumination device of claim 1, wherein the second-
ary light source comprises a plurality of secondary LEDs.

4. The illumination device of claim 1, further comprising,
disposed within the reflective region of the housing, a curved
reflector having a reflective inner surface and an outer surface
that is at least partially transmissive.

5. The illumination device of claim 4, wherein the inner
surface of the curved reflector reflects light transmitted by the
primary light source, thereby providing direct illumination.

6. The illumination device of claim 4, wherein the curved
reflector is positioned to (i) receive light from the primary
light source, (ii) at least partially confine the received light
between its inner and outer surfaces, and (iii) transmit at least
a portion of the received light from at least a portion of the
outer surface, thereby providing decorative illumination.

7. The illumination device of claim 6, wherein the reflec-
tive region of the housing defines a plurality of openings for
transmitting light received from the outer surface of the
curved reflector.

8. The illumination device of claim 6, further comprising a
diffusive ring for (i) receiving light from the curved reflector
and (ii) diffusively scattering the received light, thereby pro-
viding decorative illumination.

9. The illumination device of claim 4, further comprising a
tertiary light source for providing decorative illumination in a
direction different from a direction of the direct illumination,
the tertiary light source comprising at least one tertiary LED.

10. The illumination device of claim 9, wherein the curved
reflector is positioned to (i) receive light from the tertiary light
source, (ii) at least partially confine the received light between
its inner and outer surfaces, and (iii) transmit at least a portion
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of the received light from at least a portion of the outer
surface, thereby providing decorative illumination.

11. The illumination device of claim 10, wherein the reflec-
tive region of the housing defines a plurality of openings for
transmitting light received from the outer surface of the
curved reflector.

12. Theillumination device of claim 10, further comprising
adiffusive ring for (i) receiving light from the curved reflector
and (ii) diffusively scattering the received light, thereby pro-
viding decorative illumination.

13. The illumination device of claim 9, further comprising
a substrate disposed within the housing, wherein the primary
light source and tertiary light source are disposed on a first
surface of the substrate.

14. The illumination device of claim 13, wherein the sec-
ondary light source is disposed on a second surface of the
substrate opposite the first surface.

15. The illumination device of claim 13, wherein the sub-
strate comprises a printed circuit board.

16. The illumination device of claim 13, wherein the sub-
strate comprises (i) a first printed circuit board on which the
primary light source and tertiary light source are disposed, (ii)
a second printed circuit board on which the secondary light
source is disposed, and (iii) a heat sink disposed between the
first and second printed circuit boards.

17. The illumination device of claim 1, further comprising
a substrate disposed within the housing, wherein the primary
light source is disposed on a first surface of the substrate.

18. The illumination device of claim 17, wherein the sec-
ondary light source is disposed on a second surface of the
substrate opposite the first surface.

19. The illumination device of claim 17, wherein the sub-
strate comprises a printed circuit board.

20. The illumination device of claim 17, wherein the sub-
strate comprises (i) a first printed circuit board on which the
primary light source is disposed, (ii) a second printed circuit
board on which the secondary light source is disposed, and
(iii) a heat sink disposed between the first and second printed
circuit boards.

21. The illumination device of claim 1, wherein the trans-
missive region of the housing is configured to (i) receive light
from at least a portion of the secondary light source, (ii)
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confine at least a portion of the received light within a thick-
ness between inner and outer surfaces of the transmissive
region, and (iii) transmit at least a portion of the confined light
from at least a portion of the outer surface of the transmissive
region.

22. The illumination device of claim 1, wherein the trans-
missive region of the housing is translucent.

23. The illumination device of claim 1, further comprising
electrical components disposed within the housing and sur-
rounded by the transmissive region of the housing, wherein
the secondary light emitter is configured to provide decora-
tive illumination substantially free of shadows cast by the
electrical components.

24. The illumination device of claim 23, further comprising
a substrate upon which the electrical components and at least
a portion of the secondary light emitter are disposed, the
substrate being electrically coupled to the base of the housing.

25. The illumination device of claim 1, wherein the direct
illumination is distinct from the decorative illumination in
terms of at least one of intensity or color.

26. An illumination device comprising:

aprimary light source for providing direct illumination, the
primary light source comprising at least one primary
light-emitting diode (LED);

a secondary light source for providing decorative illumi-
nation in a direction different from a direction of the
direct illumination, the secondary light source compris-
ing at least one secondary LED; and

a housing within which the primary light source and the
secondary light source are disposed, the housing com-
prising:
disposed around at least the secondary light source, a

transmissive region for transmitting decorative illu-
mination therethrough, and

disposed around at least the primary light source and
joined to the transmissive region, a reflective region
for reflecting light transmitted by the primary light
source, thereby providing direct illumination.
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