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Description

Field of the Invention

[0001] The field of the invention is electronic lighting
devices, and in particular, electric candles.

Background

[0002] The background description includes informa-
tion that may be useful in understanding the present in-
vention. It is not an admission that any of the information
provided herein is prior art or relevant to the presently
claimed invention, or that any publication specifically or
implicitly referenced is prior art.
[0003] Various electric lights are known in the art. See,
e.g., US 8132936 to Patton et al., US 8070319 to Sch-
nuckle et al., US 7837355 to Schnuckle et al., US
7261455 to Schnuckle et al., US 7159994 to Schnuckle
et al., US 2011/0127914 to Patton et al., US 7350720 to
Jaworski et al.; US 2005/0285538 to Jaworski et al. (publ.
Dec. 2005); US 7481571 to Bistritzky et al.; US
2008/0031784 to Bistritzky et al. (publ. Feb. 2008); US
2006/0125420 to Boone et al. (publ. June 2006); US
2007/0127249 to Medley et al. (publ. June 2007); US
2008/0150453 to Medley et al. (publ. June 2008); US
2005/0169666 to Porchia, et al. (publ. Aug. 2005); US
7503668 to Porchia, et al.; US 7824627 to Michaels, et
al.; US 2006/0039835 to Nottingham et al. (publ. Feb.
2006); US 2008/0038156 to Jaramillo (publ. Feb. 2008);
US 2008/0130266 to DeWitt et al. (publ. June 2008); US
2012/0024837 to Thompson (publ. Feb. 2012); US
2011/0134628 to Pestl et al. (publ. June 2011); US
2011/0027124 to Albee et al. (publ. Feb. 2011); US
2012/0020052 to McCavit et al. (publ. Jan. 2012); US
2012/0093491 to Browder et al. (publ. Apr. 2012); and
US 2014/0218903 to Sheng. DE 20 2014 102379 dis-
closes an electric lighting device configured to simulate
a flickering candle flame comprising a housing and a
flame-shaped element moveably mounted within the
housing.
[0004] However, there is still a need in the art for im-
proved electric candles and other lighting devices.

Summary of the Invention

[0005] The present disclosure provides apparatus,
systems, and methods in which an electronic lighting de-
vice (e.g., an artificial candle) comprises components
that provide numerous configurations of electronic light-
ing devices while at the same time maintaining a simu-
lation of a real candle flame. The present invention relates
to an electronic lighting device according to claim 1. Fur-
ther optional features of the invention are defined in the
depending claims. The embodiments not covered by the
appended claims do not form part of the invention but
are part of the present disclosure and represent back-
ground art that is useful for understanding the invention.

[0006] According to the invention, the electronic light-
ing device comprises a flame element comprising a hol-
low interior and an aperture disposed on a side of the
flame element, wherein the flame element comprises a
tab that extends from the side of the flame element into
the aperture; a housing comprising an internal cavity; an
arm that extends horizontally from the housing and has
a first end disposed within a central area of the internal
cavity, wherein the arm has a downward projection and
wherein the tab and the downward projection of the arm
overlap to secure the flame element on the arm while the
flame element is suspended on the arm; wherein at least
one of the tab and the downward projection bends to
allow the flame element to be removed or placed on the
arm; and wherein the arm is sized and dimensioned to
extend into the aperture to suspend the flame element
within the internal cavity and to allow the flame element
to move with respect to the arm.
[0007] While it is contemplated that the flame element
moves while it is suspended on the arm, the flame ele-
ment is typically secured to prevent unintentional or un-
desired removal of the flame element from the arm and
thereby reduce the risk of the flame element falling from
or separating from the arm. For example, the flame ele-
ment can comprise an upward or downward tab that is
defined by a sidewall and forms part of the aperture, and
the arm of the housing can have a downward or upward
projection, respectively, such that the tab and the projec-
tion of the arm overlap to secure the flame element on
the arm while the flame element is suspended on the
arm. In other words, at least one of the tab and projection
of the arm has a length that extends over and partly cov-
ers the length of the other, such that the flame element
snaps on to the arm of the housing. Thus, it is contem-
plated that the tab is a flexible material. While flame el-
ement is secured to the arm, it should be appreciated
that flame element can be removed and replaced in the
electronic lighting device. In other contemplated embod-
iments, the arm can be removably coupled to the housing,
such that the flame element can be suspended on to the
arm, and then the arm can be coupled to the housing to
suspend the flame element from the arm and within the
housing.
[0008] Additionally, or alternatively, a pin can be used
to secure the flame element to the housing. It is contem-
plated that the pin is sized and dimensioned to extend
through a second aperture of the flame element and into
the hollow interior to secure the flame element on the
arm. The pin can have a recess that is configured to re-
ceive a downward projection of the arm to secure the
flame element on the arm. The size of the pin can vary
to secure the flame element. For example, the pin can
have a first diameter and the hollow interior has a second
diameter, wherein the first diameter and the second di-
ameter are preferably within 10% of each other.
[0009] As mentioned above, the flame element can
have a downward projection that rests within a recess of
the arm to suspend the flame element. However, it is also
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contemplated that a concave apex defines an upper por-
tion of the hollow interior of the flame element. In such
embodiment, the arm can have an upward projection,
such that the concave apex rests on the upward projec-
tion to allow movement of the flame element while the
flame element is suspended on the arm. It should be
appreciated that flame element can have a tab to further
secure the flame element to the arm as discussed above.
[0010] In another aspect, an electronic lighting device
comprises a flame element and a housing. The flame
element has a first aperture disposed on a sidewall and
a second aperture on a bottom surface of the flame ele-
ment. The housing comprises an internal cavity and an
arm that extends horizontally into the cavity. The arm is
sized and dimensioned to extend through the first aper-
ture to suspend the flame element within the cavity so
as to allow movement of the flame element with respect
to the housing. For example, the flame element can have
a projection that extends downward to rest within a recess
of the arm so as to allow movement of the flame element
while the flame element is suspended.
[0011] Similar to the aspect described above, it is con-
templated that at least one of a pin and a tab can be used
to secure the flame element onto the arm while the flame
element is suspended. For example, the pin can be sized
and dimensioned to extend through the second aperture
and into a hollow interior of the flame element to secure
the flame element on the arm. The pin can have a first
diameter and the hollow interior can have a second di-
ameter, such that the first diameter and the second di-
ameter are preferably within 10% of one another.
[0012] The flame element preferably comprises a hol-
low interior and an aperture disposed on one sidewall of
the flame element. An arm extends horizontally from the
housing into an internal cavity and through the aperture
of the flame element and into the flame element’s cavity.
The arm preferably has a recessed area and the flame
element has a projection that extends downward into the
hollow interior. The projection of the flame element rests
within the recessed area so as to allow movement of the
flame element in two or more dimensions while the pro-
jection rests within the recessed area.
[0013] In another aspect, the flame element can in-
clude a clip that is disposed on or is adjacent to a flame-
shaped portion, which is configured to couple the flame
element to a mounting rod. The mounting rod is sized
and dimensioned to engage the clip to allow movement
of the flame element with respect to the housing while
the flame element is coupled to the mounting rod. It
should be appreciated that allowing the flame element
to move while it is coupled to the housing is at least one
factor that allows the flame element to simulate the move-
ment of a real candle flame.
[0014] In another aspect, an electronic lighting device
comprises a flame element, a mounting bracket and a
support wire. The flame element comprises a flame-
shaped portion and a body portion. The flame-shaped
portion has a face and the body portion comprises an

aperture that extends through the body portion in a di-
rection substantially parallel to the face, wherein sub-
stantially is within 15 degrees, and more typically within
5 degrees of parallel. In other words, the aperture does
not extend in a direction into the face, but in a direction
that extends across the length of the face. As used herein,
"face" means the major surface of flame-shaped portion
of the flame element.
[0015] The mounting bracket is configured to receive
a support wire that extends inwardly through the aperture
to suspend the flame element within the mounting brack-
et. The support wire can be supported by the mounting
bracket in a number of suitable ways. For example, the
mounting bracket can have a slit that is sized and dimen-
sioned to receive the support wire. In another example,
the support wire can be coupled to the mounting bracket
by a fastener.
[0016] It should be appreciated that the flame element
is suspended in a manner that allows movement, such
that the flame element can simulate the movement of a
real candle light. It is contemplated that the flame-shaped
portion has a first weight and the body portion has a sec-
ond weight, and the second weight is greater than the
first weight. Thus, the center of mass of the flame element
can be below the aperture, such that the flame element
remains upright. Additionally, or alternatively, the body
portion comprises an elongated portion and a base por-
tion, wherein the elongated portion has a smaller cross-
sectional area than the base portion.
[0017] The flame element is typically suspended so
that the flame-shaped portion extends above the mount-
ing bracket. Additionally, a housing with a top opening
can be removably coupled to the mounting bracket. In
such embodiment, it is contemplated that the support
wire is positioned below the top opening, and that at least
part of the flame element extends above the top opening.
Thus, it should be appreciated that the visibility of the
support wire is reduced.
[0018] The electronic lighting device can further com-
prise a light source. The light source can rest within a
groove on the mounting bracket. It is contemplated that
the support wire and the light source are positioned so
that the support wire does not block light emitted from
the light source. Thus, the support wire can be positioned
in the mounting bracket so that no shadow is created on
the flame element from the light emitted from the light
source.
[0019] One should appreciate that the disclosed sub-
ject matter provides many advantageous technical ef-
fects including providing various designs of an artificial
candle that simulate a real candle light. Thus, many draw-
backs of conventional methods of providing an artificial
candle can be reduced, and even possibly eliminated,
by the disclosed subject matter.
[0020] Various objects, features, aspects and advan-
tages of the disclosed subject matter will become more
apparent from the following detailed description of pre-
ferred embodiments, along with the accompanying draw-
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ing figures in which like numerals represent like compo-
nents.

Brief Description of the Drawings

[0021]

Figures 1A and 1B are a front view and back view,
respectively, of an embodiment of an electronic light-
ing device.

Figure 1C is a cross-sectional view of the electronic
lighting device in Fig. 1A.

Figure 1D is an enlarged view of the upper region
of the cross-sectional view in Fig. 1C.

Figures 2A and 2B are a front view and side view,
respectively, of another embodiment of an electronic
lighting device.

Figure 2C is an exploded view of the electronic light-
ing device in Fig. 2A.

Figure 2D is a cross-sectional view of the electronic
lighting device in Fig. 2A.

Figure 3A is a front perspective view of an embod-
iment of a flame element.

Figure 3B is a back perspective view of the flame
element in Fig. 3A.

Figure 3C is a bottom perspective view of the flame
element in Fig. 3A.

Figure 3D is a cross-sectional view of the flame el-
ement in Fig. 3A.

Figure 4A is a front perspective view of an embod-
iment of a housing.

Figure 4B is a back perspective view of the housing
in Fig. 4A.

Figure 4C is a cross-sectional view of the housing
in Fig. 4A.

Figure 5A is a front view of an electronic lighting
device having a pin, not within the scope of the
claimed invention but shown for information.

Figure 5B is an exploded view of the electronic light-
ing device in Fig. 5A.

Figure 5C is a cross-sectional view of the electronic
lighting device in Fig. 5A.

Figure 5D is an enlarged view of a region of the
cross-sectional view in Fig. 5C.

Figures 6A and 6B are cross-sectional views of an
embodiment of a portion of a flame element showing
a concave apex.

Figure 7A is a top view of an electronic lighting de-
vice having a flame element with a wire clip, not with-
in the scope of the claimed invention but shown for
information.

Figures 7B is an exploded view of the electronic
lighting device in Fig. 7A.

Figures 7C and 7D are a perspective view and a
side view, respectively, of the flame element in the
electronic lighting device in Fig. 7A.

Figure 7E is an enlarged view of the wire clip of Fig.
7A.

Figure 8A is a top view of an electronic lighting de-
vice having a flame element with an arch, not within
the scope of the claimed invention but shown for in-
formation.

Figure 8B is an exploded view of the electronic light-
ing device in Fig. 8A.

Figure 8C is a perspective view of the flame element
in the electronic lighting device in Fig. 8A.

Figure 9A is an exploded view of an electronic light-
ing device, not within the scope of the claimed in-
vention but shown for information.

Figure 9B is an enlarged view of the mounting rod
coupled to the clip in the electronic lighting device in
Fig. 9A.

Figure 9C is a cross-sectional view of the electronic
lighting device in Fig. 9A.

Figure 9D is a perspective view of the flame element
in the electronic lighting device in Fig. 9A.

Figure 10A is a perspective view of an electronic
lighting device having a transverse support wire, not
within the scope of the claimed invention but shown
for information.

Figure 10B is a cross-sectional view of the electronic
lighting device in Fig 10A.

Figures 10C and 10D is a perspective view and side
view, respectively, of the flame element of the elec-
tronic lighting device in Fig. 10A.
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Figures 11A and 11B are top views of an embodi-
ment of an electronic lighting device having a remov-
able arm.

Detailed Description

[0022] The following discussion provides example em-
bodiments of the inventive subject matter. Although each
embodiment represents a single combination of inventive
elements, the inventive subject matter is considered to
include all possible combinations of the disclosed ele-
ments. Thus if one embodiment comprises elements A,
B, and C, and a second embodiment comprises elements
B and D, then the inventive subject matter is also con-
sidered to include other remaining combinations of A, B,
C, or D, even if not explicitly disclosed.
[0023] The inventor has discovered that electronic
lighting devices can be produced using various designs
without reducing the ability to simulate a real candle light.
Specifically, the flame element can be suspended using
a variety of means without sacrificing the ability to mimic
a real candle light. For example, the flame element can
be mounted on an arm of the housing. In another exam-
ple, the flame element can have a clip configured to cou-
ple with a mounting rod. Indeed, it should be appreciated
that the support structures for suspending flame element
are hidden, such that they are not readily visible to users
and do not cast a shadow on the flame element by light
emitted from a light source of the electronic lighting de-
vice. Thus, various electronic lighting devices are dis-
closed that mimic a real candle light.
[0024] In Figures 1A-1D, an electronic lighting device
100 comprises a flame element 101 and an outer shell
103. Flame element 101 is partially housed within outer
shell 103, such that flame element 101 is allowed to move
in a manner that simulates a moving flame. For example,
a circuit board can control a drive mechanism, which
could be an electromagnet, a fan, or other component
that creates kinetic motion on flame element 101 to sim-
ulate the movement of a moving flame. A detailed de-
scription of an exemplary internal configuration for an
electronic lighting device that is configured to move a
flame element can be found in co-pending PCT applica-
tion PCT/US15/11642 which has been published as
WO2015/109115.
[0025] Outer shell 103 can have a scented or unscent-
ed wax coating and an uneven top ridge 102, as shown
in Fig. 1B, to match the appearance of a real candle. It
is contemplated that there are various components
housed within outer shell 103 that cooperate to operate
electronic lighting device 100. For example, Fig. 1C
shows a cross-sectional view of electronic lighting device
100 where a circuit board 104 and flame element 101 is
at least partially disposed within outer shell 103. Another
contemplated part disposed within outer shell 103 is a
light controlling material, such as an opaque layer, which
reduces or prevents light from bleeding through all or a
portion of the outer shell 103. For example, a opaque

inner material can surround an interior perimeter of the
outer shell 103, such that light from a light source within
electronic lighting device 100 is not seen through outer
shell 103. In another example, electronic lighting device
100 can comprise a thin layer, typically plastic, adjacent
to outer shell 103 to prevent light from a light source within
electronic lighting device 100 to be seen through outer
shell 103. While the thin layer can be disposed throughout
all the areas within outer shell 103, it is contemplated that
the thin layer can be disposed on at least one of a portion
(top, center, bottom) of electronic lighting device 100.
The thin layer can also be disposed around the perimeter
of a light source within electronic lighting device 100 to
reduce light from being emitted through the sides of the
light source. In such embodiments, it is contemplated
that an opaque tape or other material could be wrapped
about a portion of the light source to prevent light from
emanating in certain directions.
[0026] In yet another example, electronic lighting de-
vice 100 can include an opaque interior chassis in at least
a portion of electronic lighting device 100. It should be
appreciated that these light controlling materials will en-
hance the simulation of electronic lighting device 100 to
mimic a real candle by limiting light emitted from elec-
tronic lighting device 100 to the top as seen in various
real candles.
[0027] Fig. 1D shows an enlarged view of the upper
region of electronic lighting device 100. Electronic lighting
device 100 comprises flame element 101 and housing
105. Flame element 101 has a hollow interior 107 and
an aperture 109 disposed on a side 111 of flame element
101. Housing 105 has an internal cavity 113 and an arm
115 that extends horizontally into internal cavity 113. It
should be appreciated that internal cavity 113 is sized
and dimensioned to receive a portion of flame element
101. Arm 115 is sized and dimensioned to extend through
aperture 109 of flame element 101 to suspend the flame
element within internal cavity 113 so as to allow move-
ment of flame element 101 with respect to housing 105.
Typically, arm 115 integral with housing 105 (i.e., they
are formed by a single, injection-molded piece), but arm
115 can also be a separate component. For example,
arm 115 can be removably coupled to housing 105 by a
variety of coupling techniques (e.g., snap-fit, pressure-
fit, lock-fit, rotational lock-fitting, rotational snap-fitting,
using fasteners such as screws, nuts, bolts, and/or wash-
ers), or it can be secured by another piece or pieces
dedicated to hold arm 115 in housing 105. It should be
appreciated that having arm 115 as a separate compo-
nent of housing 105 allows a user to insert arm 115
through aperture 109 to suspend flame element 101 be-
fore suspending flame element 101 in housing 105. Once
arm 115 is within aperture 109 of flame element 101, arm
115 can be coupled to housing 105 to suspend flame
element 101 within internal cavity 113 of housing 105. In
an exemplary embodiment, the arm 115 can slide within
a recessed portion of the housing 105, and then extend
generally horizontally within the housing 105 to thereby
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suspend the flame element 101.
[0028] It is contemplated that a projection 117 of flame
element 101 rests within a recessed area of arm 115 to
suspend flame element 101. Additionally, or alternative-
ly, it is contemplated that a tab 129 disposed on a side
111 of flame element 101 reduces the risk of flame ele-
ment 101 falling or separating from arm 115. This reduc-
tion in risk is at least due to tab 129 and a downward
projection 137 of arm 115 overlapping, such that the
height of aperture 109 is less than a height of arm 115
as measured from the top surface of arm 115 to the apex
of projection 137. Thus, it is contemplated that tab 129
can be required to move to allow insertion of removal of
flame element 101 from arm 115.
[0029] Electronic lighting device 100 can further com-
prise a light source 123 and a lens 124. Light source 123
can be an LED or another light source sufficient to emit
light onto flame element 101. Lens 124 can be used can
be used to focus light emitted from light source 123. It is
contemplated that a light controlling material (e.g., tape
or other thin layer or other commercially suitable material)
can be disposed on at least one an inner surface of hous-
ing 105, an outer surface of housing 105, and the perim-
eter of the housing for light source 123 and lens 124.
Such light controlling material can prevent light from
bleeding through the sides of the housing, which can re-
duce the ability of electronic lighting device 100 to mimic
a real candle.
[0030] Flame element 101 can further include an O-
ring 122 that is disposed in a channel near the bottom
surface of flame element 101. It is contemplated that O-
ring 122 is used to reduce the noise generated when
flame element 101 bumps into housing 105 while flame
element 101 is moving to simulate a moving flame. While
O-ring 122 is disposed near the bottom of flame element
101, it is contemplated that O-ring 122 can be disposed
in other areas of flame element 101 or that more than
one O-ring 122 is disposed on flame element 101 so long
as it is suitable to reduce the noise generated when flame
element 101 bumps housing 105.
[0031] Figure 2A shows electronic lighting device 200
comprising a flame element 201 and a housing 205. Sim-
ilar to the electronic lighting device of Figs. 1A-1D, flame
element 201 is suspended so as to allow it to move in a
manner that simulates a real candle light. Figure 2B
shows a side view of electronic lighting device 200. Hous-
ing 205 has an upper region with a top opening 269 that
has a smaller circumference than a bottom region that
has a bottom opening with a larger circumference. As
shown in Fig 2B, flame element 201 is suspended to ex-
tend through top opening 269 near one end (e.g., front
end or back end) of top opening 269. In other words,
flame element 201 is not suspended to extend through
the center of top opening 269. However, in other con-
templated embodiments, flame element 201 is suspend-
ed to extend through the center of top opening 269.
[0032] It is contemplated that housing 205 can be man-
ufactured as a single piece via injection molding. By cre-

ating housing 205 as a single piece, the overall complex-
ity of the device is significantly reduced. By forming hous-
ing 205 as a single piece, the number of parts is reduced,
simplifying assembly (e.g., by robotic or human assembly
lines).
[0033] Electronic lighting device 200 further includes
a mounting bracket 219 as shown in Figure 2C. Mounting
bracket 219 comprises a groove 221 that can be used to
hold a light source 223. It should be appreciated that
groove 221 extends at an angle so that light source 223
can emit light onto flame element 201 to simulate a real
light candle. Furthermore, it is contemplated that a light
controlling material can be disposed on at least one of
an internal surface of groove 221, an internal surface of
housing 205, and an external surface of housing 205.
[0034] Light source 223 can project different colors of
light, though preferably it projects a color that is similar
to the color of a candle flame (e.g., orange, yellow, red,
blue, or some combination thereof). A lens 224 is used
to focus the light to a desired degree. For example, a
focal length greater than the distance between the lens
224 and the flame element 201 can provide softer lighting
than if the light were focused directly onto the flame el-
ement. Alternatively, the focal length can be shorter than
the distance between the lens 224 and the flame element
201 to achieve substantially the same effect since with
a simple lighting device (e.g., an LED) the orientation of
the image is irrelevant.
[0035] Mounting bracket 219 is inserted upwardly
through the bottom opening of housing 205. It is contem-
plated that mounting bracket 219 can be coupled to hous-
ing 205 by a variety of coupling techniques (e.g., glue,
epoxy, snap-fit, pressure-fit, lock-fit, rotational lock-fit-
ting, rotational snap-fitting, using fasteners such as
screws, nuts, bolts, and/or washers), or it can be secured
by another piece or pieces dedicated to holding mounting
bracket 219 in housing 205. Thus, it should be appreci-
ated that housing 205 is sized and dimensioned to re-
ceive mounting bracket 219 in an internal cavity 213 as
shown in Figure 2D.
[0036] Flame element 201 has an aperture 209 and a
hollow interior 207. Housing 205 has an arm 215 that can
extend into hollow interior 207, such that a projection 217
of flame element 201 rests on a recessed area of arm
215 to suspend flame element 201 in housing 205. While
this embodiment shows that arm 215 extends from hous-
ing 205, it is contemplated that arm 215 can extend from
mounting bracket 219 to suspend flame element 201
within housing 205. Alternatively, it is contemplated that
flame element 201 has a horizontally extended channel
that receives arm 215, wherein the remainder of flame
element 201 is solid. Once flame element 201 is sus-
pended on arm 215, light may be emitted from light
source 223 while flame element 201 moves to simulate
a moving flame. It should be appreciated that tab 229
reduces the risk of flame element 201 falling or separating
from arm 215 while flame element 201 is moving to sim-
ulate a real candle light.
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[0037] An exemplary flame element 301 is shown in
Figure 3A. Flame element 301 has a flame-shaped por-
tion 325 and a body portion 327. Flame-shaped portion
325 includes a concave surface defining a face in the
shape of a flame. However, planar and other dimensional
surfaces could alternatively be used. Typically, light is
projected onto flame-shaped portion 325 while flame el-
ement 301 is moving with respect to the housing in order
to simulate a real candle light. Body portion 327 has an
aperture 309 and a tab 329 as shown in Figure 3B.
[0038] Tab 329 can be defined by a sidewall 311 of
flame element 301. Furthermore, tab 329 can define a
portion of an aperture 309 of flame element 301. Typi-
cally, tab 329 is a flexible material, such that an arm of
a housing can bend tab 329 in an amount sufficient to
allow the arm to enter hollow interior 307 of flame element
301 and suspend flame element 301.
[0039] As discussed above, flame element 301 can
have a projection 317. Projection 317 is typically dis-
posed in hollow interior 307. While projection 317 is
shown as a cone shape, it is contemplated that other
shapes are suitable, such as a sphere, a cone with a flat
top, a cylinder, a cube, a rectangle, a prism, and any
other shape that is would allow flame element 301 to
move in a manner that simulates a real candle light while
suspended in a housing.
[0040] Flame element 301 is preferably predominantly
white in color, though different colors are contemplated,
as well as different transparencies. Though only the
flame element is explicitly described as an example, color
or transparency variations discussed herein can alterna-
tively apply to only a portion of the flame element 301.
Preferably, flame-shaped portion 325 can have various
colors and transparencies, but body portion 327 may also
be made to have different colors or transparencies. Ide-
ally, the flame element 301 is colored such that light pro-
jected onto it is reflected so that it is visible to a human
observer. Variations of the color white or other colors
(e.g., red, orange, yellow, blue, and any combination
thereof, including gradient changes from one color to an-
other and/or color blends) can be used depending on the
color of light that is to be reflected. Additionally, the flame
element 301 can comprise different materials or finishes
depending on the desired effect. A glossy finish may be
desirable in some circumstances, while in others a matte
finish may be desired. The finish of the flame element
material can affect how light is reflected by the flame
element 301, where matte finishes would reflect the light
in more directions than a glossy finish.
[0041] The thickness of the material can also affect
optical qualities. For example, the thickness flame-
shaped portion 325 can affect the amount of light that is
able to pass through flame-shaped portion 325 by diffu-
sion. In addition, flame-shaped portion 325 can be made
from one or more materials which have varying levels of
transparency, ranging from completely transparent to
completely opaque. For example, in some embodiments,
flame-shaped portion 325 can allow more than 50% of

incident light to pass through, while other embodiments
can restrict light passage to 40% of incident light, 30%
of incident light, 20% of incident light, 10% of incident
light, or 0% of incident light (meaning the material is sub-
stantially opaque). Some embodiments can have differ-
ent transparencies in different portions flame-shaped
portion 325. For example, one embodiment might be
more transparent near the top of flame-shaped portion
325 and have a gradient whereby transparency at each
point moving toward body portion 327 is decreased.
These effects are important for devices where light is
projected onto one side of the flame element 301, but is
also to be viewed on the opposite side as the light passes
through.
[0042] Some embodiments of the flame element 301
can include light transmitting channels that allow light to
be shined onto an area of the flame element 301 such
that the light can then be seen from a different area of
the flame element 301. For example, if light is shined
onto body portion 327 it will then be visible from flame-
shaped portion 325 of flame element 301 via the light
channel. Alternatively to light channels, the flame ele-
ment 301 can be made from composite materials having
desirable optical qualities to produce a similar result (e.g.,
flame element 301 can have a core and an outer coating,
where the core is made from a material that is substan-
tially transparent such that light can pass through it and
the outer coating made from a material that is substan-
tially translucent such that light is more effectively trans-
mitted throughout the entire flame element 301).
[0043] In some embodiments, flame element 301 com-
prises a second aperture 331 as shown in Figures 3C
and 3D. Second aperture 331 can be disposed on the
bottom of flame element 301. It is contemplated that a
recess 324 is disposed near second aperture 331. A mag-
net can be inserted into recess 324 that cooperates with
other components of an electronic lighting device to
cause flame element to move in a manner that simulates
a moving flame. Hollow interior 307 can extend between
aperture 309 and second aperture 331. While flame el-
ement 301 has second aperture, it is contemplated that
flame element 301 can have no apertures, a single ap-
erture or a plurality of apertures. Flame element 301 fur-
ther includes a channel 333 that is circumferentially dis-
posed near the bottom of flame element 301. An O-ring
can be placed within channel 333 to provide reduce the
noise that occurs when flame element 301 contacts a
sidewall of a housing when flame element 301 is moving
to simulate a real candle light. It should be appreciated
that a magnet can be disposed on the opening of second
aperture 331 thereby covering second aperture 331.
[0044] Fig. 3D shows that flame element 301 can have
an asymmetric shape in body portion. Specifically, it is
contemplated that a base portion 373 of body portion 327
has an asymmetric shape, such that one side is larger
than its opposite side. For example, as shown in Fig. 3D,
base portion 373 extends further horizontally on the side
opposite of aperture 309 than base portion 373 on the
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side of aperture 309. However, in alternative embodi-
ments, body portion can be symmetrical.
[0045] An exemplary housing 405 is shown in Figures
4A and 4B. Housing 405 can have a groove 421 where
a light source can be housed. However, it is also con-
templated that a mounting bracket has a groove for a
light source and the housing is sized and dimensioned
to receive the mounting bracket with the light source.
Figure 4C shows that housing 405 comprises an arm
415 having a recess 435 and a projection 437. While arm
415 is part of housing 405, it is contemplated that arm
415 can be a separate component from housing 405. In
such embodiments, arm 415 can be removably coupled
to housing 405 through a variety of coupling techniques
as described above. Recess 435 is sized and dimen-
sioned to receive a projection from a flame element so
that a flame element, as shown previously in Figs. 1D
and 2D, can be suspended in housing 405. Furthermore,
housing 405 has an internal cavity 409 that can receive
at least one of a portion of a flame element and a mount-
ing bracket.
[0046] It is contemplated that some embodiments can
further include a pin to provide additional stability of the
flame element on the arm of the housing. For example,
Figures 5A and 5B show an electronic lighting device
500 not within the scope of the claimed invention but
shown for information, having a flame element 501, a
housing 505, and a pin 539. Pin 539 is sized and dimen-
sioned to extend through a second aperture of flame el-
ement 501 and into the hollow interior of flame element
501 as shown in Figure 5C. It is contemplated that arm
515 can be removably coupled to housing 505.
[0047] Arm 515 extends into flame element 501 and
has a recess 535, as shown in Figure 5D, which receives
a projection 517 of flame element 501 that rests within
recess 535 so as to allow movement of flame element
501 while projection 517 rests within recess 535. Arm
515 has a downward projection 537 that rests within a
recess 541 of pin 539 to provide additional stability of
flame element 501 and reduce the risk of flame element
501 from falling or separating from arm 515. It is contem-
plated that pin 539 has a first diameter and the hollow
interior has a second diameter, wherein the first diameter
and the second diameter are preferably within 10% of
each other. Pin 539 can be inserted after flame element
501 is on arm 515 to secure flame element 501 on arm
515. While pin 539 can properly secure arm 515 without
a tab as discussed above, it is contemplated that flame
element 501 further comprises a tab.
[0048] As discussed above, electronic lighting devices
can have a flame element with a projection that extends
into the hollow interior and the projection rests on an arm
of the housing. However, it is contemplated that a flame
element 601 has a body portion 627 with a convex apex
643 that defines an upper portion of hollow interior 607
as shown in Figures 6A and 6B. Similar to the embod-
iments described above, flame element 601 has a tab
629 and a second aperture 631. An arm 615 from a hous-

ing or mounting bracket extends within hollow interior
607 to suspend flame element. In this embodiment, arm
615 has an upward projection 645 and concave apex 643
rests on upward projection 645 so as to allow movement
of flame element 601 while flame element 601 is sus-
pended on arm 615.
[0049] It should be appreciated that tab 629 provides
additional support for flame element 601 to remain on
arm 615 while flame element 601 is moving to simulate
a real candle light. As shown in Figs. 6A-6B, flame ele-
ment 601 has a tab 629 that is defined by the sidewall
and forms part of aperture 609. Arm 615 comprises a
downward projection 637 and tab 629 and downward pro-
jection 637 of arm 615 overlap to secure flame element
601 on arm 615 while concave apex 643 rests on upward
projection 645. In contemplated embodiments, at least
one of tab 129 and downward projection 137 bends to
allow flame element 101 to be removed from or placed
on arm 115.
[0050] While an arm can be used to suspend a flame
element in a housing, it is contemplated that other suit-
able components can be used to suspend the flame el-
ement without sacrificing the ability to simulate a real
candle light. For example, Figure 7A shows an electronic
lighting device 700 not within the scope of the claimed
invention but shown for information, that comprises a
flame element 701, a housing 705, a clip (e.g., a wire clip
747), and a mounting rod 749. It is contemplated that the
clip is disposed on an exterior surface of the flame ele-
ment, such that an aperture or through hole is not needed
on flame element to suspend flame element in a housing.
[0051] Flame element 701 is at least partially disposed
within housing 705 and wire clip 747 is disposed on flame
element 701. Mounting rod 749 is sized and dimensioned
to couple flame element 701 by engaging wire clip 747
so as to allow movement of flame element 701 with re-
spect to housing 705 while flame element 701 is coupled
to housing 705.
[0052] Figure 7B shows an exploded view of electronic
lighting device 700. As shown, electronic lighting device
can further comprise a mounting bracket 719. It is con-
templated that mounting rod 749 engages wire clip 747
and engages a slot 751 on mounting bracket 719. Mount-
ing bracket 719 can be received by housing 705 so as
to suspend flame element 701 in housing 705. Addition-
ally, or alternatively, mounting bracket 719 can receive
a light source 723 that is configured to emit light onto
flame element 701. While Fig. 7B shows mounting brack-
et 719 configured to receive mounting rod 749, it is con-
templated that that mounting rod 749 can directly couple
housing 705 rather than mounting bracket 719.
[0053] Flame element 701 has a flame-shaped portion
725 and a body portion 727 as shown in Figure 7C. Wire
clip 747 is disposed on flame-shaped portion 725 of flame
element 701 at one end and the opposite end is adjacent
to the flame-shaped portion. It is contemplated that a
mounting rod is configured to engage flame element 701
via a friction fit provided between wire clip 747 and flame
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element 701. Additionally, or alternatively, wire clip 747
forms a through hole 746 and a mounting rod is config-
ured to engage wire clip 747 via through hole 746. Figure
7D shows a side view of flame element 701 having wire
clip 747 disposed on flame-shaped portion 725 of flame
element 701 on one end. It is contemplated that wire clip
747 is disposed on an opposite side of a face 767 of flame
element 701. Typically, light is emitted onto face 767 to
illuminate flame element 701 to simulate a real candle
light. However, it is also contemplated that wire clip 747
can be disposed on face 767 of flame element 701.
[0054] While a wire clip can be used to suspend the
flame element, it is contemplated that an electronic light-
ing device 800 comprises an arch 853 disposed on a
flame element 801 as shown in Figure 8A, not within the
scope of the claimed invention but shown for information.
A mounting rod 849 can be configured to couple arch
853 and a housing 805 to suspend flame element 801.
[0055] Electronic lighting device 800 further comprises
a mounting bracket 819, which has a slot 851 and can
receive a light source 823 as shown in Figure 8B. Mount-
ing rod 849 can engage arch 853 and mounting bracket
819 via slot 851. Thus, it should be appreciated that hous-
ing 805 can be sized and dimensioned to receive mount-
ing bracket 819 to suspend flame element 801 in housing
805. Alternatively, mounting rod 849 can directly couple
housing 805 to suspend flame element 801 in housing
805.
[0056] Figure 8C shows that arch 853 can be formed
by a portion of flame element 801. However, it is con-
templated that arch 853 is a separate component that is
attached to flame element 801. Arch 853 can be disposed
on flame-shaped portion 825, but it is also contemplated
that arch 853 can be disposed on body portion 827. While
arch 853 is shown in a horizontal configuration, arch 853
can be disposed in a vertical configuration.
[0057] Another electronic lighting device, not within the
scope of the claimed invention but shown for information,
having a flame element with a clip is illustrated in Figure
9A. Electronic lighting device 900 has a housing 905, a
flame element 901 and a mounting bracket 919. Elec-
tronic lighting device 900 comprises a clip 955 that ex-
tends into a notch 957 of flame element 901. Mounting
rod 949 is configured to couple clip 955 and mounting
rod 949 can be inserted into slot 951 of mounting bracket
919. It should be appreciated that mounting bracket 919
can receive a light source 923 to emit light onto flame
element 901. Housing 905 is sized and dimensioned to
receive mounting bracket 919, such that flame element
901 is suspended in housing 905.
[0058] Figure 9B shows an enlarged view of mounting
rod 949 coupled to mounting bracket 919 and clip 955.
It is contemplated that clip 955 can slide into mounting
rod 949 or that clip 955 and mounting rod 949 are man-
ufactured in a coupled configuration. Mounting rod 949
can slide into slot 951 as better shown in Figure 9C.
Thus, flame element 901 can be suspended in housing
905 to simulate a moving flame.

[0059] Figure 9D shows clip 955 disposed adjacent to
a flame-shaped portion 925 of flame element 901 and
extending into notch 957 in a body portion 927 of flame
element 901. It is also contemplated that clip 955 is dis-
posed on flame-shaped portion, such that notch 957 is
not needed. Furthermore, an arch 959 can provide sup-
port to clip 955. As shown in Fig. 9D, clip 955 is a separate
component from flame element 901. However, in other
embodiments, clip can be formed by at least a portion of
flame element 901.
[0060] It should be appreciated that the clips described
above can be disposed on an exterior surface of the flame
element. For example, the clip can be disposed on at
least one of the flame-shaped portion and the body por-
tion of the flame element. Thus, the clip supports the
flame element, and eliminates the need for an aperture
on the flame element and a support wire that extends
through the aperture to support the flame element in the
housing.
[0061] While clips as discussed above can be used to
suspend a flame element to allow movement that simu-
lates a real candle light, it is further contemplated that a
support wire can also suspend a flame element. For ex-
ample, Figure 10A shows an electronic lighting device
1000, not within the scope of the claimed invention but
shown for information, having a flame element 1001 and
a housing 1005. Flame element 1001 at least partly ex-
tends above a top opening 1069 of housing 1005. It
should be appreciated that a support wire 1061 extends
below top opening 1069 to reduce the visibility of support
wire 1061. In preferred embodiments, the support wire
1061 is at least 2 mm below the top opening 1069, though
the depth of the wire can be different in different embod-
iments (e.g., 1 mm, 3 mm, 4 mm, 1-2 mm, 2-3 mm, or
3-4 mm).
[0062] Figure 10B shows a mounting bracket 1019
that can be removably coupled with housing 1005. In
other words, housing 1005 can be sized and dimen-
sioned to receive mounting bracket 1019 in the internal
cavity. Mounting bracket 1019 has a slit 1063 that is sized
and dimensioned to receive support wire 1061. As shown
in Fig. 10B, slit 1063 can extend vertically into mounting
bracket 1019. Support wire 1061 extends from slit 1063
through an aperture 1065 of flame element 1001 in order
to support flame element 1001. It should be appreciated
that flame element 1001 is supported so as to allow
movement of flame element 1001 to simulate a real can-
dle light.
[0063] Support wire 1061 is preferably coupled to a
mounting bracket 1019, although in some embodiments
may be alternatively mounted to housing 1005. Addition-
ally, support wire 1061 can be coupled to mounting brack-
et 1019 or housing 1005 in a number of ways. For exam-
ple, in some embodiments the ends of the support wire
1061 can be fitted into grooves in mounting bracket 1019
or housing 1005. In other embodiments, the support wire
1061 can be glued to mounting bracket 1019 or housing
1005, while in still other embodiments it is fastened into
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place by a fastening technique (e.g., screw, adhesive,
pressure fit, having the ends of the support wire fit within
receiving holes, or even material deformation of the sup-
port wire 1061 to couple it to mounting bracket 1019 or
housing 1005). It is contemplated that housing 1005 has
a bottom surface that overlaps slit 1063 when housing
1005 receives mounting bracket 1019, such that support
wire 1061 is at least partly secured in slit 1063 by housing
1005.
[0064] Mounting bracket 1019 can further include a
light source 1023 that is configured to emit light onto
flame element 1001. Light source 1023 can rest within a
groove 1021 of mounting bracket 1019. However, it is
also contemplated that housing 1005 can have a groove
configured to receive light source 1023. Nonetheless, it
should be appreciated that support wire 1061 is posi-
tioned in a manner (e.g., positioned below light emitted
from light source 1023, positioned to extend perpendic-
ular to light source 1023, etc.) that does not block light
emitted from light source 1023. In other words, support
wire 1061 does not cast a shadow on flame element 1001
from light emitted from light source 1023. In other words,
support wire 1061 is most typically hidden behind a front
of flame element 1001 define by a face 1067.
[0065] Flame element 1001 has a flame-shaped por-
tion 1025 and a body portion 1027 as shown in Figure
10C. Flame-shaped portion 1025 has face 1067, which
is typically the major surface area of flame-shaped por-
tion 1025. Aperture 1065 is disposed in body portion 127,
and more specifically in an elongated portion 1071 of
body portion 1027. However, it is contemplated that ap-
erture 1065 can be disposed on base portion 1073 of
body portion 1027 or on flame-shaped portion 1025. In
contemplated embodiments, aperture 1065 extends
through body portion 1027 in a direction parallel to face
1067. In other words, aperture 1065 extends in a line that
is parallel to the plane of face 1067.
[0066] It is contemplated that flame element 1001 can
have flame-shaped portion 1025 with a first weight and
body portion 1027 with a second weight, such that the
second weight is greater than the first weight. Typically,
the center of mass of flame element 1001 is below ap-
erture 1065, which ensures that flame element
1001remains upright when it is supported in housing
1005. Additionally, or alternatively, body portion 1027
comprises elongated portion 1071 and base portion
1073, and elongated portion 1071 has a smaller cross-
sectional are than base portion 1073. Figure 10D shows
that aperture 1065 can be a through hole disposed on
body portion 1027.
[0067] As discussed above, various different configu-
rations are contemplated for electronic lighting devices.
One of the various contemplated configurations compris-
es an electronic lighting device 1100 having an arm 1115
that is removably coupled to housing 1105 as shown in
Figures 11A and 11B. In Figs. 11A and 11B, arm 1115
can be slid into a recessed portion 1171 to couple arm
1115 to housing 1105. While a sliding configuration is

disclosed, it should be appreciated that other contem-
plated coupling techniques include a snap-fit, pressure-
fit, lock-fit, rotational lock-fitting, rotational snap-fitting,
using fasteners such as screws, nuts, bolts, and/or wash-
ers.
[0068] Fig. 11A shows a top view of housing 1105 hav-
ing arm 1115 coupled, which allows a user to couple a
flame element to arm 1115 via top opening 1169. How-
ever, it is also contemplated that flame element can be
coupled to arm 1115, and then arm 1115 with flame el-
ement can be subsequently coupled to housing 1105.
Fig. 11B shows arm 1115 removed from housing 1105.
Recessed portion 1171 can extend into housing to create
a slot that fits a portion of arm 1115. It is contemplated
that arm 1115 can be removed by sliding arm 1115 out
of recessed portion 1171 in housing 1105. It should be
noted that arm 1115 that is removably coupled to housing
1105 can be implemented in the other embodiments de-
scribed above.
[0069] As used in the description herein and through-
out the claims that follow, the meaning of "a," "an," and
"the" includes plural reference unless the context clearly
dictates otherwise. Also, as used in the description here-
in, the meaning of "in" includes "in" and "on" unless the
context clearly dictates otherwise.
[0070] Also, as used herein, and unless the context
dictates otherwise, the term "coupled to" is intended to
include both direct coupling (in which two elements that
are coupled to each other contact each other) and indirect
coupling (in which at least one additional element is lo-
cated between the two elements). Therefore, the terms
"coupled to" and "coupled with" are used synonymously.
[0071] In some embodiments, the numbers expressing
quantities of ingredients, properties such as concentra-
tion, reaction conditions, and so forth, used to describe
and claim certain embodiments of the invention are to be
understood as being modified in some instances by the
term "about." Accordingly, in some embodiments, the nu-
merical parameters set forth in the written description
and attached claims are approximations that can vary
depending upon the desired properties sought to be ob-
tained by a particular embodiment. In some embodi-
ments, the numerical parameters should be construed in
light of the number of reported significant digits and by
applying ordinary rounding techniques. Notwithstanding
that the numerical ranges and parameters setting forth
the broad scope of some embodiments of the invention
are approximations, the numerical values set forth in the
specific examples are reported as precisely as practica-
ble. The numerical values presented in some embodi-
ments of the invention may contain certain errors neces-
sarily resulting from the standard deviation found in their
respective testing measurements. Moreover, and unless
the context dictates the contrary, all ranges set forth here-
in should be interpreted as being inclusive of their end-
points and open-ended ranges should be interpreted to
include only commercially practical values. Similarly, all
lists of values should be considered as inclusive of inter-
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mediate values unless the context indicates the contrary.
[0072] Thus, it should be apparent, however, to those
skilled in the art that many more modifications besides
those already described are possible without departing
from the disclosed concepts herein. Moreover, in inter-
preting the disclosure all terms should be interpreted in
the broadest possible manner consistent with the con-
text. In particular the terms "comprises" and "comprising"
should be interpreted as referring to the elements, com-
ponents, or steps in a non-exclusive manner, indicating
that the referenced elements, components, or steps can
be present, or utilized, or combined with other elements,
components, or steps that are not expressly referenced.

Claims

1. An electronic lighting device (100, 200, 1100), com-
prising:

a flame element (101, 201, 301, 601) comprising
a hollow interior (107, 207, 307, 607,) and an
aperture (109, 209, 309, 609) disposed on a side
(111, 311) of the flame element, wherein the
flame element comprises a tab (129, 229, 329,
629) that extends from the side of the flame el-
ement into the aperture;
a housing (105, 205, 405, 1105) comprising an
internal cavity (113, 213, 409);
an arm (115, 215, 415, 615, 1115) that extends
horizontally from the housing and has a first end
disposed within a central area of the internal cav-
ity, wherein the arm has a downward projection
(137, 437, 637) and wherein the tab and the
downward projection of the arm overlap to se-
cure the flame element on the arm while the
flame element is suspended on the arm, wherein
at least one of the tab and the downward pro-
jection bends to allow the flame element to be
removed or placed on the arm; and
wherein the arm is sized and dimensioned to
extend into the aperture to suspend the flame
element within the internal cavity and to allow
the flame element to move with respect to the
arm.

2. The electronic lighting device (100, 200, 1100) of
claim 1, wherein the first end of the arm (115, 215,
415, 615, 1115) has a recess disposed in the hollow
interior (107,207, 307, 607) of the flame element
(101, 201, 301, 601) when the arm is inserted into
the flame element, and the flame element has a pro-
jection (117, 217, 317) that extends downward into
the hollow interior, and further wherein the projection
rests on the recess (435, 1135) to allow the flame
element to move while the projection rests on the
recess.

3. The electronic lighting device (100, 200, 1100) of
claim 1, further comprising a light source (123, 223)
disposed within the housing (105, 205, 405, 1105)
and configured to emit light onto a face of the flame
element (101, 201, 301, 601), and wherein the light
source is disposed facing the flame element, and the
arm (115, 215, 415, 615, 1115) is disposed facing a
back of the flame element opposite the face.

4. The electronic lighting device of claim 1, wherein a
concave apex (643), defines an upper portion of the
hollow interior (607), and wherein the arm (615) has
an upward projection (645) and the concave apex
rests on the upward projection so as to allow move-
ment of the flame element (601) while the flame el-
ement is suspended on the arm (615).

5. The electronic lighting device of claim 4, wherein the
tab (629) is defined by the side and forms part of the
aperture (609), and wherein the projection (637) of
the arm (615) extends downward, and wherein the
tab and the downward projection (637) of the arm
overlap to secure the flame element on the arm while
the concave apex (643) rests on the upward projec-
tion.

6. The electronic lighting device (100, 200, 1100) of
claim 1, wherein the arm (115, 215, 415, 615, 1115)
is formed by a portion of the housing.

7. The electronic lighting device (200) of claim 1, further
comprising:

a mounting bracket (219) removably coupled to
the housing and disposed within the internal cav-
ity (213) of the housing; and
wherein the housing (205) or mounting bracket
(219) comprises the arm (215) that terminates
within the internal cavity at the first end.

8. The electronic lighting device (200) of claim 7,
wherein the first end has a recess disposed in the
hollow interior (207) of the flame element (201) when
the arm (215) is inserted into the flame element, and
the flame element has a projection (217) that extends
downward into the hollow interior (207), and wherein
the projection rests in the recess to allow the flame
element to move while the projection rests in the re-
cess.

9. The electronic lighting device (200) of claim 7, further
comprising a light source (223) disposed within the
mounting bracket (219) and configured to emit light
onto a face of the flame element (201), and wherein
the light source is disposed on one side of the flame
element, and the arm (215) is disposed on an oppo-
site side of the flame element.
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10. The electronic lighting device (200) of claim 7,
wherein the mounting bracket (219) snap fits into the
housing (205).

11. The electronic lighting device of claim 1, wherein the
arm (1115) is removably coupled to the housing
(1105).

Patentansprüche

1. Elektronische Beleuchtungsvorrichtung (100, 200,
1100), umfassend:

ein Flammenelement (101, 201, 301, 601), das
einen hohlen Innenraum (107, 207, 307, 607)
und eine Öffnung (109, 209, 309, 609), die an
einer Seite (111, 311) des Flammenelements
angeordnet ist, umfasst, wobei das Flammene-
lement eine Lasche (129, 229, 329, 629) um-
fasst, die sich von der Seite des Flammenele-
ments in die Öffnung erstreckt;
ein Gehäuse (105, 205, 405, 1105), das einen
inneren Hohlraum (113, 213, 409) umfasst;
einen Arm (115, 215, 415, 615, 1115), der sich
horizontal von dem Gehäuse erstreckt und ein
erstes Ende aufweist, das innerhalb einer zen-
tralen Fläche des inneren Hohlraums angeord-
net ist, wobei der Arm einen nach unten weisen-
den Vorsprung (137, 437, 637) aufweist und wo-
bei die Lasche und der nach unten weisende
Vorsprung des Arms überlappen, um das Flam-
menelement an dem Arm zu befestigen, wäh-
rend das Flammenelement an dem Arm aufge-
hängt ist, wobei sich wenigstens entweder die
Lasche oder der nach unten weisende Vor-
sprung biegt, um zu ermöglichen, dass das
Flammenelement entfernt wird oder an dem
Arm platziert wird; und
wobei der Arm so bemessen und dimensioniert
ist, dass er sich in die Öffnung erstreckt, um das
Flammenelement innerhalb des inneren Hohl-
raums aufzuhängen und um zu ermöglichen,
dass sich das Flammenelement in Bezug auf
den Arm bewegt.

2. Elektronische Beleuchtungsvorrichtung (100, 200,
1100) nach Anspruch 1, wobei das erste Ende des
Arms (115, 215, 415, 615, 1115) eine Ausnehmung
aufweist, die in dem hohlen Innenraum (107, 207,
307, 607) des Flammenelements (101, 201, 301,
601) angeordnet ist, wenn der Arm in das Flammen-
element eingeführt ist, und das Flammenelement ei-
nen Vorsprung (117, 217, 317) aufweist, der sich
nach unten in den hohlen Innenraum erstreckt, und
ferner wobei der Vorsprung auf der Ausnehmung
(435, 1135) aufliegt, um zu ermöglichen, dass sich
das Flammenelement bewegt, während der Vor-

sprung auf der Ausnehmung aufliegt.

3. Elektronische Beleuchtungsvorrichtung (100, 200,
1100) nach Anspruch 1, die ferner eine Lichtquelle
(123, 223) umfasst, die innerhalb des Gehäuses
(105, 205, 405, 1105) angeordnet ist und dazu aus-
gestaltet ist, Licht auf eine Fläche des Flammenele-
ments (101, 201, 301, 601) auszusenden, und wobei
die Lichtquelle so angeordnet ist, dass sie dem Flam-
menelement zugewandt ist, und der Arm (115, 215,
415, 615, 1115) so angeordnet ist, dass er einer
Rückseite des Flammenelements, die der Fläche
gegenüberliegt, zugewandt ist.

4. Elektronische Beleuchtungsvorrichtung nach An-
spruch 1, wobei eine konkave Spitze (643) einen
oberen Abschnitt des hohlen Innenraums (607) de-
finiert, und wobei der Arm (615) einen nach oben
weisenden Vorsprung (645) aufweist und die konka-
ve Spitze auf dem nach oben weisenden Vorsprung
aufliegt, so dass eine Bewegung des Flammenele-
ments (601) ermöglicht wird, während das Flam-
menelement an dem Arm (615) aufgehängt ist.

5. Elektronische Beleuchtungsvorrichtung nach An-
spruch 4, wobei die Lasche (629) durch die Seite
definiert ist und einen Teil der Öffnung (609) bildet,
und wobei sich der Vorsprung (637) des Arms (615)
nach unten erstreckt, und wobei die Lasche und der
nach unten weisende Vorsprung (637) des Arms
überlappen, um das Flammenelement an dem Arm
zu befestigen, während die konkave Spitze (643) auf
dem nach oben weisenden Vorsprung aufliegt.

6. Elektronische Beleuchtungsvorrichtung (100, 200,
1100) nach Anspruch 1, wobei der Arm (115, 215,
415, 615, 1115) durch einen Abschnitt des Gehäu-
ses gebildet ist.

7. Elektronische Beleuchtungsvorrichtung (200) nach
Anspruch 1, ferner umfassend:

eine Befestigungsklammer (219), die entfernbar
an das Gehäuse gekoppelt ist und innerhalb des
inneren Hohlraums (213) des Gehäuses ange-
ordnet ist; und
wobei das Gehäuse (205) oder die Befesti-
gungsklammer (219) den Arm (215) umfasst,
der innerhalb des inneren Hohlraums an dem
ersten Ende endet.

8. Elektronische Beleuchtungsvorrichtung (200) nach
Anspruch 7, wobei das erste Ende eine Ausneh-
mung aufweist, die in dem hohlen Innenraum (207)
des Flammenelements (201) angeordnet ist, wenn
der Arm (215) in das Flammenelement eingeführt
ist, und das Flammenelement einen Vorsprung (217)
aufweist, der sich nach unten in den hohlen Innen-
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raum (207) erstreckt, und wobei der Vorsprung in
der Ausnehmung aufliegt, um zu ermöglichen, dass
sich das Flammenelement bewegt, während der
Vorsprung in der Ausnehmung aufliegt.

9. Elektronische Beleuchtungsvorrichtung (200) nach
Anspruch 7, die ferner eine Lichtquelle (223) um-
fasst, die innerhalb der Befestigungsklammer (219)
angeordnet ist und dazu ausgestaltet ist, Licht auf
eine Fläche des Flammenelements (201) auszusen-
den, und wobei die Lichtquelle auf einer Seite des
Flammenelements angeordnet ist, und der Arm
(215) auf einer gegenüberliegenden Seite des Flam-
menelements angeordnet ist.

10. Elektronische Beleuchtungsvorrichtung (200) nach
Anspruch 7, wobei die Befestigungsklammer (219)
in das Gehäuse (205) einrastet.

11. Elektronische Beleuchtungsvorrichtung nach An-
spruch 1, wobei der Arm (1115) entfernbar an das
Gehäuse (1105) gekoppelt ist.

Revendications

1. Dispositif d’éclairage électronique (100, 200, 1100),
comprenant :

un élément de flamme (101, 201, 301, 601) com-
prenant un intérieur creux (107, 207, 307, 607),
et une ouverture (109, 209, 309, 609) disposée
sur un côté (111, 311) de l’élément de flamme,
l’élément de flamme comprenant une languette
(129, 229, 329, 629) qui s’étend à partir du côté
de l’élément de flamme dans l’ouverture ;
un boîtier (105, 205, 405, 1105) comprenant une
cavité interne (113, 213, 409) ;
un bras (115, 215, 415, 615, 1115) qui s’étend
horizontalement à partir du boîtier et a une pre-
mière extrémité disposée à l’intérieur d’une zo-
ne centrale de la cavité interne, le bras ayant
une saillie vers le bas (137, 437, 637), et la lan-
guette et la saillie vers le bas du bras se che-
vauchant pour fixer l’élément de flamme sur le
bras tandis que l’élément de flamme est sus-
pendu sur le bras, au moins l’une parmi la lan-
guette et la saillie vers le bas se courbant pour
permettre à l’élément de flamme d’être retiré ou
placé sur le bras ; et
le bras étant conçu et dimensionné pour s’éten-
dre dans l’ouverture pour suspendre l’élément
de flamme à l’intérieur de la cavité interne et
permettre à l’élément de flamme de se déplacer
par rapport au bras.

2. Dispositif d’éclairage électronique (100, 200, 1100)
selon la revendication 1, dans lequel la première ex-

trémité du bras (115, 215, 415, 615, 1115) a un évi-
dement formé dans l’intérieur creux (107, 207, 307,
607) de l’élément de flamme (101, 201, 301, 601)
lorsque le bras est inséré dans l’élément de flamme,
et l’élément de flamme a une saillie (117, 217, 317)
qui s’étend vers le bas dans l’intérieur creux et dans
lequel, en outre, la saillie repose sur l’évidement
(435, 1135) pour permettre à l’élément de flamme
de se déplacer tandis que la saillie repose sur l’évi-
dement.

3. Dispositif d’éclairage électronique (100, 200, 1100)
selon la revendication 1, comprenant en outre une
source de lumière (123, 223) disposée à l’intérieur
du boîtier (105, 205, 405, 1105) et configurée pour
émettre de la lumière sur une face de l’élément de
flamme (101, 201, 301, 601), et la source de lumière
étant disposée en regard de l’élément de flamme, et
le bras (115, 215, 415, 615, 1115) étant disposé en
regard d’un dos de l’élément de flamme opposé à la
face.

4. Dispositif d’éclairage électronique selon la revendi-
cation 1, dans lequel un sommet concave (643) dé-
finit une partie supérieure de l’intérieur creux (607),
et le bras (615) ayant une saillie vers le haut (645)
et le sommet concave reposant sur la saillie vers le
haut de façon à permettre un mouvement de l’élé-
ment de flamme (601) tandis que l’élément de flam-
me est suspendu sur le bras (615).

5. Dispositif d’éclairage électronique selon la revendi-
cation 4, dans lequel la languette (629) est définie
par le côté et fait partie de l’ouverture (609), et la
saillie (637) du bras (615) s’étendant vers le bas, et
la languette et la saillie vers le bas (637) du bras se
chevauchant pour fixer l’élément de flamme sur le
bras tandis que le sommet concave (643) repose sur
la saillie vers le haut.

6. Dispositif d’éclairage électronique (100, 200, 1100)
selon la revendication 1, dans lequel le bras (115,
215, 415, 615, 1115) est formé par une partie du
boîtier.

7. Dispositif d’éclairage électronique (200) selon la re-
vendication 1, comprenant en outre :

un support de montage (219) couplé de manière
amovible au boîtier et disposé à l’intérieur de la
cavité interne (213) du boîtier ; et
le boîtier (205) ou le support de montage (219)
comprenant le bras (215) qui se termine à l’in-
térieur de la cavité interne au niveau de la pre-
mière extrémité.

8. Dispositif d’éclairage électronique (200) selon la re-
vendication 7, dans lequel la première extrémité a
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un évidement formé dans l’intérieur creux (207) de
l’élément de flamme (201) lorsque le bras (215) est
inséré dans l’élément de flamme, et l’élément de
flamme a une saillie (217) qui s’étend vers le bas
dans l’intérieur creux (207), et la saillie reposant
dans l’évidement pour permettre à l’élément de flam-
me de se déplacer tandis que la saillie repose dans
l’évidement.

9. Dispositif d’éclairage électronique (200) selon la re-
vendication 7, comprenant en outre une source de
lumière (223) disposée à l’intérieur du support de
montage (219) et configurée pour émettre une lu-
mière sur une face de l’élément de flamme (201), et
la source de lumière étant disposée sur un côté de
l’élément de flamme, et le bras (115) étant disposé
sur un côté opposé de l’élément de flamme.

10. Dispositif d’éclairage électronique (200) selon la re-
vendication 7, dans lequel le support de montage
(219) est encliqueté dans le boîtier (205).

11. Dispositif d’éclairage électronique selon la revendi-
cation 1, dans lequel le bras (1115) est couplé de
manière amovible au boîtier (1105).
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