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LED BULB WITH OVERLAPPING SHELL TO COMPENSATE FOR THERMAL

EXPANSION

The present invention relates to compensating for volumetric expansion in a light-

emitting diode (LED) light bulb, and more particularly, to using an overlapping shell

design to accomplish this compensation in the construction of LED light bulbs.

LEDs are highly energy-efficient light sources, which may make LEDs more

desirable than other light sources, for example incandescent or fluorescent lighting.

However, light emitted by LEDs tends to be fairly directional, that is, the emitted light

tends to be projected primarily along a forward axis, which is typically an

axisymmetric axis of the LED light bulb. Off the forward axis, light intensity from the

LEDs drops off, often fairly dramatically. Additionally, LEDs dissipate significant

power in regions local to the diodes themselves. The individual diodes' ability to

withstand high temperatures is limited. To dissipate heat away from the individual

diodes, heat dissipation features, for example, large heatsinks or fans, have been

integrated into LED light bulbs to attempt to keep the diodes adequately cooled.

These heat dissipation features may not be aesthetically pleasing and may

potentially compromise the appearance of the LED light bulb.

One of the methods that has been attempted to resolve these issues has been to fill

the LED light bulb with some substance that either scatters the light, conducts heat

away from the LEDs, or both. By scattering the light, the fill material can partially or

wholly remedy the directionality of the light emitted from the LEDs by scattering the

light into a more uniform pattern. By conducting heat away from the LEDs, the fill

material can reduce the thermal resistance from the LEDs to the ambient, helping to

reduce the temperature of the LEDs. In one particular instantiation, gel has been



suggested for the fill material. A gel can be made that disperses light, and has a

certain degree of thermal conductivity. In another particular instantiation, a thermally

conductive material such as a silicone putty can be used between an LED heatsink

and the LED light bulb shell.

Until now, such filled LED light bulbs have had a number of significant problems.

One of these is that the fill material very frequently has a coefficient of thermal

expansion different from that of the LED light bulb shell into which it is placed. If the

fill material has a coefficient of thermal expansion that is sufficiently greater than that

of the LED light bulb shell, as the temperature of the LED light bulb increases the fill

material could potentially burst the shell. Conversely, if the fill material has a

coefficient of thermal expansion that is sufficiently less than that of the LED light bulb

shell, as the temperature of the LED light bulb increases, the fill material could pull

away from the shell, significantly increasing the thermal resistance from the LEDs to

the ambient.

Further, in practical cases, there are often multiple different materials inside or

attached to the LED light bulb shell, each with its own unique coefficient of thermal

expansion. For example, there may be a metallic heatsink, and the fill material must

interface between this heatsink and the shell. For a further example, there may be

multiple different materials comprising the fill material at differing positions inside the

LED light bulb shell. These possibilities compound the problems of mismatched

coefficients of thermal expansion, and may again result in bursting or pull-away.

The present disclosure is directed to LED light bulbs that compensate for

differences in thermal expansion in the components of the LED light bulb.

The invention provides for a shell constructed from two or more sections. The

sections are constructed to partially overlap each other. When one or more of the fill



materials inside the shell thermally expands more than the shell material does, the

shell expands at the seam or seams between the sections, ensuring that the shell is

not subjected to undue pressure due to thermal expansion, while not necessarily

exposing the inside of the bulb to the external environment. In one embodiment, one

or more of the fill materials adhere to the material of the shell. Then, when one or

more of the fill materials thermally contracts more than the shell material does, the

shell contracts at the seam or seams between the sections, ensuring that the shell

remains in thermal contact with the one or more fill materials. The contraction causes

the overlap between the sections to increase. When one or more of the fill materials

expands more than the shell material does, the shell expands at the seam or seams

between the sections, ensuring that the shell is not subjected to undue pressure.

In one embodiment, the shell is in two pieces exhibiting rotational symmetry around

the axis of symmetry of the LED light bulb. The overlap of the two pieces is in a

plane including the axis of symmetry of the LED light bulb.

In a further embodiment, the shell overlap may only partially compensate for the

differential between thermal expansion of the one or more fill materials compared to

that of the shell material. The one or more fill materials may be sufficiently rigid that

the fill materials do not flow. When the one or more fill materials expands due to an

elevated temperature more than the shell material expands, the shell expansion may

pull the shell sections apart, ensuring that the shell is not subjected to undue

pressure. The one or more fill materials are exposed to the environment in the

narrow region that is no longer covered by the shell. In one embodiment, one or

more of the fill materials adhere to the material of the shell. When one or more of the

fill materials thermally contracts more than the shell material does, the shell

contracts at the seam or seams between the sections, which may cause the shell

sections to overlap, ensuring that the shell remains in thermal contact with the one or

more fill materials.



The accompanying drawing is included to provide a further understanding of the

invention, and is incorporated in and constitute a part of this specification. The

drawing illustrates an embodiment of the invention and, together with the description,

serves to explain the principles of the invention.

FIG. 1 is a drawing of an LED light bulb according to one or more embodiments

shown and described herein.

FIG. 2 is a drawing of an LED light bulb in which the fill material has thermally

expanded more than the shell according to one or more embodiments shown and

described herein.

FIG. 3 is a drawing of an LED light bulb in which the fill material has thermally

expanded less than the shell according to one or more embodiments shown and

described herein.

FIG. 4 is a drawing of an LED light bulb in which the fill material has thermally

expanded more than the shell, with the shell partially separated at its seam

according to one or more embodiments shown and described herein.

FIG. 5 is a drawing of an LED light bulb in which the fill material is a thermal interface

between a heatsink and the shell.

Reference will now be made in detail to one or more embodiments of the present

disclosure, which is illustrated in the accompanying drawings. Wherever possible,

the same reference numbers are used in the drawing and the description to refer to

the same or like parts.



FIG. 1 is a drawing of an LED light bulb 10 , with a shell 20 consisting of two sections

2 1 and 22. The sections 2 1 and 22 are shown with rotational symmetry around the

axis of symmetry 23 of the bulb 10 , although other or additional symmetries are also

contemplated. As shown in FIG. 1, the two sections 2 1 and 22 have a small overlap

region 30.

FIG. 2 is a drawing of a two-section shell LED light bulb 10 , in which the fill material

40 has thermally expanded more than the shell 20, with the shell 20 still covering the

fill material 40. The greater thermal expansion of the fill material 40 as compared to

the shell 20 may be due to an increase in temperature of the fill material 40 as

compared to the shell 20, an increased coefficient of thermal expansion of the fill

material 40 as compared to the shell 20, or a combination thereof. As the fill material

40 increases in temperature, the fill material 40 tends to push the two sections 2 1

and 22 of the shell 20 apart. As illustrated in FIG. 2 , the overlap region 30 of the two

sections 2 1 and 22 of the shell 20 has decreased in size from 3 1 to 32, as compared

with FIG. 1.

FIG. 3 is a drawing of a two-section shell LED light bulb 10 , in which the fill

material 40 has thermally expanded less than the shell 20, with the shell 20 pulled in

by the fill material 40. The greater thermal expansion of the shell 20 as compared to

the fill material 40 may be due to an increased coefficient of thermal expansion of the

shell 20 as compared to the fill material 40. The fill material 40 pulls the two sections

2 1 and 22 of the shell 20 together. As illustrated in FIG. 3 , the overlap region 30 of

the two sections 2 1 and 22 of the shell 20 has increased in size from 3 1 to 33, as

compared with FIG. 1.

FIG. 4 is a drawing of an LED light bulb 10 , in which the fill material 40 has thermally

expanded more than the shell 20, with the shell 20 partially separated at its seam 50.

The fill material 40 has pushed the two sections 2 1 and 22 of the shell 20 completely



apart. There is no longer an overlap region 30 of the two sections 2 1 and 22 of the

shell 20. The fill material 40 is now slightly exposed in the seam 50 to the

environment outside of the shell 20.

FIG. 5 is a drawing of an LED light bulb 10 in which the fill material 40 is a thermal

interface material between a heatsink 60 and the shell 20. The two sections 2 1 and

22 of the shell 20 can move apart or together as necessary to ensure a continuous

good thermal path from the heatsink 60 to the shell 20.

It will be apparent to those skilled in the art that various modifications and variation

can be made to the structure of the present disclosure without departing from the

scope or spirit of the embodiments disclosed herein. In view of the foregoing, it is

intended that the present disclosure cover modifications and variations of the

embodiments provided they fall within the scope of the following claims and their

equivalents.



CLAIMS

1. An LED light bulb comprising:

a plurality of pieces of a shell; and

at least one fill material inside the shell;

wherein at least one of the plurality of pieces of the shell are capable of

motion at least partially independently of the others.

2 . The LED light bulb of claim 1, wherein said plurality of pieces of the

shell is aligned with a symmetry axis of said LED light bulb.

3 . The LED light bulb of claim 1, wherein said plurality of pieces of the

shell is separable to accommodate expansion of said at least one fill material.

4 . The LED light bulb of claim 1, wherein a first of said plurality of pieces

of the shell overlaps a second of said plurality of pieces of the shell.

5 . The LED light bulb of claim 4 , wherein said first of said plurality of

pieces of the shell continues to at least partially overlap said second of said plurality

of pieces of the shell when said at least one fill material expands.

6 . The LED light bulb of claim 4 , wherein said first of said plurality of

pieces of the shell no longer overlaps said second of said plurality of pieces of the

shell when said at least one fill material expands.

7 . The LED light bulb of claim 1, wherein said at least one fill material

adheres to said shell pieces.



8 . The LED light bulb of claim 1, wherein a first of said at least one fill

material has a coefficient of thermal expansion different than a coefficient of thermal

expansion of a second of said at least one fill material.

9 . The LED light bulb of claim 1, wherein at least one of said fill materials

provides a thermal interface between a heatsink and at least one of said plurality of

pieces of the shell.
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