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(57) Abstract: A lamp assembly operable to project light in a forward direction along an optical axis includes at least one light emit
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metrically disposed about the first axis. The second light collector is disposed on a second side of the light emitting device opposite

o the first side and defines a second axis. The second axis is substantially aligned with the first axis. The second light collector is sym -
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FLEXIBLE LED LAMP ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional

Application No. 61/928,674 filed on January 17, 201 4 . The entire disclosure of

the above application is incorporated herein by reference.

FIELD

[0002] The present disclosure relates to an improved light emitting

diode (LED) lamp assembly, and particularly to a flexible LED fog lamp assembly.

BACKGROUND

[0003] Lamp and light assemblies, including headlamps and fog lamps,

are often used in automobiles and other motorized vehicles to control and focus a

light pattern in a desired direction. The light may be produced by an

incandescent bulb, a halogen bulb, a light emitting diode (LED) or other light

source and transmitted to and from a series of reflectors and/or lens, prior to

being delivered to the path of the vehicle. Some lamp and light assemblies, such

as fog lamps, suffer from low optical efficiency and/or poor light beam pattern

distribution. In order to improve the performance and efficiency of a lamp

assembly such as a fog lamp assembly, it may be desirable to produce a beam

pattern characterized by relatively sharp cutoffs and a near logarithmic decrease

in intensity from the cutoff to the foreground, while utilizing small lamp assembly.

[0004] This section provides background information related to the

present disclosure which is not necessarily prior art.

SUMMARY

[0005] This section provides a general summary of the disclosure, and

is not a comprehensive disclosure of its full scope or all of its features.

[0006] A lamp assembly operable to project light in a forward direction

along an optical axis includes at least one light emitting device, a first light

collector and a second light collector. The at least one light emitting device

includes a light emitting surface. The first light collector is disposed on a first side



of the light emitting device and defines a first axis. The first light collector is

symmetrically disposed about the first axis. The second light collector is

disposed on a second side of the light emitting device opposite the first side and

defines a second axis. The second axis is substantially aligned with the first axis.

The second light collector is symmetrically disposed about the second axis. The

first and second axes are tangential to the light emitting surface.

[0007] According to another particular aspect, a lamp assembly

operable to project light in a forward direction along an optical axis includes at

least one light emitting device and a first reflector. The at least one light emitting

device includes a first laterally extending edge, a second laterally extending

edge opposite the first laterally extending edge, a first longitudinally extending

edge, and a second longitudinally extending edge opposite the first longitudinally

extending edge. The first longitudinally extending edge extends between and

connects the first laterally extending edge and the second laterally extending

edge. The second longitudinally extending edge extends between and connects

the first laterally extending edge and the second laterally extending edge. The

first reflector is disposed along the first laterally extending edge of the light

emitting device. The first reflector is symmetrically disposed about an axis that is

substantially aligned with the first longitudinally extending edge.

[0008] According to yet another particular aspect, a lamp assembly

operable to project light in a forward direction along an optical axis includes a

light emitting device, a lens, a reflector, a first light collector, and a second light

collector. The lens is arranged to receive a first portion of light from the light

emitting device and is operable to refract the first portion of light in the forward

direction along the optical axis. The reflector is arranged to receive a second

portion of light from the light emitting device and is operable to reflect the second

portion of light in the forward direction along the optical axis. The first light

collector is arranged to receive a third portion of light from the light emitting

device. The first light collector is operable to reflect the third portion of light to at

least one of the lens and the reflector. The second light collector is arranged to

receive a remaining portion of light from the light emitting device. The second

light collector is operable to reflect the remaining portion of light to at least one of

the lens and the reflector. The lens and the reflector are operable to project the



third portion of light and the remaining portion of light in the forward direction

along the optical axis.

[0009] Further areas of applicability will become apparent from the

description provided herein. The description and specific examples in this

summary are intended for purposes of illustration only and are not intended to

limit the scope of the present disclosure.

DRAWINGS

[0010] The drawings described herein are for illustrative purposes only

of selected embodiments and not all possible implementations, and are not

intended to limit the scope of the present disclosure.

[001 1] FIG. 1 is perspective view of a fog lamp assembly, in

accordance with the principles of the present disclosure;

[0012] FIG. 2 is another perspective view of the fog lamp assembly of

FIG. 1, the assembly shown without a lens;

[0013] FIG. 3 is another perspective view of the fog lamp assembly of

FIG. 1, the assembly shown with light collectors obscured by the lens;

[0014] FIG. 4 is a cross-sectional side view of the fog lamp assembly of

FIG. 3 taken along the line 4-4 of FIG. 3, showing the ray traces produced by a

lens and a reflector;

[0015] FIG. 5A is a cross-sectional top view of the fog lamp assembly

of FIG. 7 taken along the line 5-5 of FIG. 7, showing the ray traces produced by

at least one light collector prior to being directed to a lens and a series of

reflective elements;

[0016] FIG. 5B is a cross-sectional top view of the fog lamp assembly

of FIG. 7 taken along the line 5-5 of FIG. 7, showing the ray traces produced by

an alternative embodiment for the light collectors;

[0017] FIG. 6 is an end view of the fog lamp assembly of FIG. 1, the

assembly shown without a lens and without a reflector;

[0018] FIG. 7 is a view of perpendicular to a light emitting surface of the

fog lamp assembly of FIG. 1, the assembly shown without a lens and without a

reflector;



[0019] FIG. 8 is a perspective view of another configuration of a fog

lamp assembly, in accordance with the principles of the present disclosure;

[0020] FIG. 9 is an illustration of the light pattern produced by the fog

lamp assembly of FIG. 1;

[0021] FIG. 10 is a perspective view of a first side of the fog lamp

assembly of FIG. 8, showing one possible configuration of an attachment feature

for a lens and a light collector without a reflector; and

[0022] FIG. 11 is a perspective view of a second side of the fog lamp

assembly of FIG. 10, shown without a heatsink, a circuit board and a reflector.

[0023] Corresponding reference numerals indicate corresponding parts

throughout the several views of the drawings.

DETAILED DESCRIPTION

[0024] Example embodiments will now be described more fully with

reference to the accompanying drawings.

[0025] With reference to FIG. 1, a lamp assembly 10 is provided and

may include a light source or light emitting device 12, a reflector 14, a lens 16, a

first light collector 18a, and a second light collector 18b. As illustrated in FIG. 4,

the lamp assembly 10 may be used to project light in a forward direction along an

optical axis 11. In the example embodiment, the lamp assembly 10 is a fog lamp

for use in an automobile or other motorized vehicle. In other embodiments, the

lamp assembly 10 may be a headlamp assembly having high beam and low

beam light projecting portions (not shown).

[0026] In the example embodiment, the light emitting device 12 is a

light emitting diode. In other embodiments, the light emitting device 12 may be

another flat, Lambertion light emitting devices. In one configuration, the light

emitting device 12 is fixed to a heat sink and/or a mount member 20. The mount

member 20 may include a circuit board (not shown) mounted thereto.

[0027] As illustrated in FIGS. 2 and 4, the light emitting device 12 may

include a light emitting surface 22. A normal 24 to the light emitting surface 22

may be disposed at an angle a relative to the optical axis 11. In the example

embodiment, the angle a is substantially equal to forty-five (45) degrees relative



to the optical axis 11. Additionally, the normal 24 to the light emitting surface 22

may be angularly offset from a horizontal plane by approximately forty-five (45)

degrees. The angular configuration of the light emitting surface 22 creates a

dead zone 23 (FIG. 4), or a space in which no light is transmitted, opposite the

light emitting surface 22. The dead zone 23 is substantially aligned with mount

member 20. Accordingly, none of the light emitted from the light emitting surface

22 is blocked by, or otherwise transmitted into, the mount member 20. It will also

be appreciated that other features, such as at least one lens support 25, the first

and second light collectors 18a, 18b, and/or supports 110 (FIG. 10), may be

located in the dead zone 23 in order to ensure that such features will not impact

optical performance of the lamp assembly 10 by blocking any of the light

transmitted from the light emitting device 12 . As illustrated in FIG. 5A, on either

side of the first and second light collectors 18a, 18b, a secondary dead zone 111

is created. The secondary dead zone 111 can be used for the at least one lens

support 25, as shown in FIG. 10 and FIG. 11. During operation of the lamp

assembly 10, described in more detail below, the arrangement described above

creates a desirable mix of optical images.

[0028] With reference to FIG. 7, the light emitting surface 22 may be

defined by a first longitudinally extending edge 26, a second longitudinally

extending edge 28, a first laterally extending edge 30, and a second laterally

extending edge 32. The first longitudinally extending edge 26 is opposite and

substantially parallel to the second longitudinally extending edge 28. The first

laterally extending edge 30 is opposite and substantially parallel to the second

laterally extending edge 32. The first and second laterally extending edges 30,

32 extend between and connect the first and second longitudinally extending

edges 26, 28.

[0029] An inner surface 36 of the reflector 14 may include an array of

reflective elements 38 as seen in Figure 2 . In the example embodiment, the

inner surface 36 is substantially concave, extending from a proximal edge or end

40 to a distal edge or end 4 1 . The proximal end 40 of the inner surface 36 may

be substantially located in a plane defined by the light emitting surface 22, such

that the distal end 4 1 of the inner surface 36 captures the light from the light

emitting surface 22. The reflective elements 38 may be variously-sized and



shaped, and may include a reflective surface 42. The reflective surface 42 of

each reflective element 36 may be disposed at an angle with respect to the

optical axis 11, such that light from the light emitting device 22 reflects from each

of the reflective elements 38 along, and generally in the direction of, the optical

axis 11.

[0030] The lens 16 may be mounted within the lamp assembly 10 using

the lens support 25. In the example embodiment, the support 25 is mounted to

the mount member 20. In other embodiments, the support 25 may be mounted

in other locations and in other configurations such that the support 25 is generally

located within the dead zone 23, opposite the light emitting surface 22 of the light

emitting device 12, and within dead zone 111 created by collectors 18a and 18b.

[0031] The lens 16 may be a truncated semi-cylindrical construct

having a light receiving side 46, a light projecting side 48, and a truncated side

50. In the example embodiment, the lens 16 may be formed from plastic. In

other embodiments, the lens 16 may be formed from a crystal, a glass, or another

suitable composite. As illustrated in FIG. 1, the light receiving side 46 may be

disposed opposite the light projecting side 48. The light receiving side 46 may

face the light emitting surface 22 of the light emitting device 12 . The light

receiving side may form a ninety degree angle with a horizontal plane and the

optical axis 11 and may be angularly offset from the normal 24 of the light

emitting surface 22 by an angle a, as illustrated in FIG. 4 . In the example

embodiment, the angle a is substantially equal to forty-five degrees. As

illustrated in FIG. 3, the light projecting side 48 of the lens 16 may include a

generally arcuate surface 54 having a convex configuration.

[0032] As illustrated in FIGS. 1 and 3, the truncated side 50 of the lens

16 generally defines a planar surface (not shown) extending between and

connecting the light receiving side 46 and the light projecting side 48. The

truncated side 50 helps to ensure that light emitted from the light emitting surface

22 reaches the distal end 4 1 of the inner surface 36 of reflector 14 without first

hitting the lens 16 . In this regard, the truncated side 50 may be angularly offset

from the normal 24 of the light emitting surface 22 by an angle β , as illustrated in

FIG. 4 . In the example embodiment, the angle β is substantially equal to twenty-

two degrees.



[0033] With reference to FIG. 4, when the light emitting device 12 is

illuminated, the profile of the light receiving side 46 of the lens 16 may project

back along the optical axis 11 in the direction of the light emitting device 12 . The

size of the lens 16, and its proximity to the light emitting device 12, ensures that a

first edge 56a, opposite reflector 14, of a projected profile of the lens 16 is

substantially aligned with a first edge 57a of the dead zone 23. Likewise, the

proximal end 40 of the reflector 14 is substantially aligned with a second edge

57b of the dead zone 23. By balancing the size of reflector 14 and the size of the

aforementioned projected profile of the lens 16, the proximal end 40 of the

reflector 14 and a second edge 56b of the lens 16 will substantially align with a

ray of light 115 projected from the reflector 14 . This ensures that the light from

the reflector 14 does not interact or interfere with the optics on the lens 16, while

also ensuring that the lens 16 and the reflector 14 only receive light directly from

the light emitting device 12 and/or the first and second light collectors 18a, 18b,

while also substantially controlling all the light emitted from light emitting device

12 .

[0034] While the lamp assembly 10 is generally described herein as

including a light emitting device 12 and a lens 16, it will be appreciated that the

lamp assembly 10 may include more than one light emitting device 12 and/or lens

16 to produce a high and/or low-beam light pattern. Such a configuration is

disclosed in commonly owned U.S. patent application 61/867,327, which is herein

incorporated by reference in its entirety.

[0035] As illustrated in FIG. 10 and FIG. 11, the first and second light

collectors 18a, 18b may be mounted within the lamp assembly 10 using a ladder

structure 110 attached to the mount member 20. The second light collector 18b

may be substantially similar to the first light collector 18a. Accordingly, except as

otherwise provided, references herein to a light collector 18 will be understood to

apply equally to the first and second light collectors 18a, 18b.

[0036] In the example embodiment, the light collector 18 is formed from

plastic. In other embodiments, the light collector 18 may be formed from a

crystal, a glass, or another suitable composite. The light collector 18 may include

a light receiving side 58, a light reflecting side 60, and a light refracting or

projecting side 62. As illustrated in FIG. 2, the light receiving side 58 may face



the light emitting device 12 and may include a substantially semi-circular shape.

As illustrated in FIG. 5A, the light reflecting side 60 may include a TIR reflective

surface 64. The reflective surface 64 may be substantially semi-conical in shape,

and may generally face the light receiving side 58. While the light reflecting side

60 is generally described as including a reflective surface 64, it will also be

appreciated that the light reflecting side 60 may include more than one reflective

element (not shown) fixed to the surface 64. Alternatively, light collectors 18a,

18b may be replaced with reflector members 18c, 18d as seen in FIG. 5B. In this

example, the reflective surface of the reflector members 18c, 18d directs the light

received from the light emitting device 12 in a forward direction along the optical

axis 11 in a similar manner to light collectors 18a, 18b. Other types of light

collectors performing this function are also contemplated by this disclosure.

[0037] With reference to FIG. 2, the light projecting side 62 may include

an arcuate surface 66 extending between and connecting the light receiving side

58 and the light reflecting side 60. In this regard, a first longitudinal, or proximal,

end 68 of the arcuate surface 66 may be substantially semi-circular, defining a

radius R 1 . A second longitudinal, or distal, end 70 of the arcuate surface 66 may

be substantially semi-circular, defining a radius R2. As illustrated in FIG. 6, in the

example embodiment, R 1 is approximately one-half of R2. In other

embodiments, R 1 may be more or less than one-half of R2.

[0038] The light collector 18, including the light receiving side 58, the

light reflecting side 60, and the light projecting side 62 may be symmetrical about

a central and longitudinally extending axis 72. In this regard, the light projecting

side 62 may be defined by revolving a complex curve substantially one hundred

eighty degrees around the axis 72.

[0039] The first and second light collectors 18a, 18b may be disposed

on opposite sides of the light emitting device 12 . As illustrated in FIGS. 1, 2, 5A

and 7 in the example embodiment, the first light collector 18a is located adjacent,

or otherwise along, the first laterally extending edge 30, and the second light

collector 18b is located adjacent, or otherwise along, the second laterally

extending edge 32. In the example embodiment, the axis 72 of the light collector

18 is substantially tangential to, or otherwise aligned with, the light emitting

surface 22 of the light emitting device 12 . In this regard, it will be appreciated



that the light emitting surface 22 may be substantially planar. As illustrated in

FIG. 7, the axis 72 of the light collector 18 may also be substantially aligned with,

or otherwise parallel to, one of the first and second longitudinally extending edges

26, 28 of the light emitting device 12 . It will be appreciated that in other

embodiments, the first and/or second light collectors 18a, 18b may be in other

positions and configurations within the scope of the present disclosure.

[0040] Operation of the lamp assembly 10 will now be described in

more detail. When the light emitting device 12 is illuminated, a portion of the light

may enter the light receiving side 58 of the first and/or second light collectors

18a, 18b. This portion of light may hit and reflect from the reflective surface 64

and/or reflective elements of the first and/or second light collectors 18a, 18b, prior

to projecting from the light projecting side 62 of the light collectors 18a, 18b. The

location and configuration of the light collectors 18a, 18b, described above, may

produce a horizontally collimated light profile, characterized by a fan-shaped

beam. The fan-shaped beam projected from the light collectors 18a, 18b may be

substantially focused on the reflector 14 or the lens 16 .

[0041] The remainder of the light produced by the light emitting device

12, as well as the fan-shaped beam projected from the light collectors 18a, 18b,

may contact the reflector 14 or the lens 16, prior to being projected from the lamp

assembly 10 in the direction of the optical axis 11. The location and configuration

of the lens 16 relative to the light emitting device 12 and the light collectors 18a,

18b, described above, may produce a vertically collimated light profile,

characterized by a fan-shaped beam. The location and configuration of the

reflector 14 relative to the light emitting device 12 and the light collectors 18a,

18b, described above, may also produce a vertically collimated light profile,

characterized by a fan-shaped beam. In this way, the light emitting device 12

cooperates with the reflector 14, the lens 16 and the light collectors 18a, 18b to

produce a light pattern (FIG. 9) characterized by light beams having a

substantially blended spread area 76. An upper portion 78 (relative to the

ground, or other driving surface in front of the vehicle, and relative to the view in

FIG. 9) of the light pattern is characterized by a substantially flat cutoff, and a

central portion 80 of the light pattern is characterized by a substantially smooth

and/or flat area. In the example embodiment, the combination of the reflector 14



and lens 16 are able to collect and control substantially one hundred percent of

the light emitted and/or projected from the light emitting device 12 and the light

collectors 18a, 18b, prior to projecting the light from the lamp assembly 10 in the

manner described above. Separating the horizontal collimation (light collectors

18a, 18b, as described above) and vertical collimation (reflector 14 and lens 16,

as described above) of the light emitted from the light emitting device 12, as

described above, allows for a more compact lamp assembly 10, and also allows

the lamp assembly 10 to maintain the substantially flat cutoff near the upper

portion 78 of the light pattern.

[0042] With reference to FIG. 8, another embodiment of a lamp

assembly 100 is shown. The structure and function of the lamp assembly 100

may be generally similar to that of the lamp assembly 10 described above, apart

from any exceptions described below and/or shown in the figures. Therefore,

similar features will not be described again in detail. The lamp assembly 100

may include more than one light emitting device 12, a reflector 114, a lens 116,

and multiple pairs or sets of first and second light collectors 18a, 18b. In the

example embodiment, the light emitting devices 12 and the first and second light

collectors 18a, 18b are arranged in a linear configuration. It will be appreciated,

however, that the light emitting devices 12 and the first and second light

collectors 18a, 18b may have other configurations within the scope of the present

disclosure. For example, the light emitting devices 12 and the first and second

light collectors 18a, 18b may be arranged in an arcuate configuration, such as a

circle. Operation of the lamp assembly 100 is substantially the same as the

operation of lamp assembly 10, and will therefore not be described again in

detail, except that the multiple light emitting devices 12 and multiple pairs of first

and second light collectors 18a, 18b in the lamp assembly 100 may allow the

lamp assembly 100 to produce a light pattern having a different shape and/or

intensity than the light pattern produced by lamp assembly 10 .

[0043] The foregoing description of the embodiments has been

provided for purposes of illustration and description. It is not intended to be

exhaustive or to limit the disclosure. Individual elements or features of a

particular embodiment are generally not limited to that particular embodiment,

but, where applicable, are interchangeable and can be used in a selected



embodiment, even if not specifically shown or described. The same may also be

varied in many ways. Such variations are not to be regarded as a departure from

the disclosure, and all such modifications are intended to be included within the

scope of the disclosure.

[0044] Example embodiments are provided so that this disclosure will

be thorough, and will fully convey the scope to those who are skilled in the art.

Numerous specific details are set forth such as examples of specific components,

devices, and methods, to provide a thorough understanding of embodiments of

the present disclosure. It will be apparent to those skilled in the art that specific

details need not be employed, that example embodiments may be embodied in

many different forms and that neither should be construed to limit the scope of

the disclosure. In some example embodiments, well-known processes, well-

known device structures, and well-known technologies are not described in detail.

[0045] The terminology used herein is for the purpose of describing

particular example embodiments only and is not intended to be limiting. As used

herein, the singular forms "a," "an," and "the" may be intended to include the

plural forms as well, unless the context clearly indicates otherwise. The terms

"comprises," "comprising," "including," and "having," are inclusive and therefore

specify the presence of stated features, integers, steps, operations, elements,

and/or components, but do not preclude the presence or addition of one or more

other features, integers, steps, operations, elements, components, and/or groups

thereof. The method steps, processes, and operations described herein are not

to be construed as necessarily requiring their performance in the particular order

discussed or illustrated, unless specifically identified as an order of performance.

It is also to be understood that additional or alternative steps may be employed.

[0046] When an element or layer is referred to as being "on," "engaged

to," "connected to," or "coupled to" another element or layer, it may be directly on,

engaged, connected or coupled to the other element or layer, or intervening

elements or layers may be present. In contrast, when an element is referred to

as being "directly on," "directly engaged to," "directly connected to," or "directly

coupled to" another element or layer, there may be no intervening elements or

layers present. Other words used to describe the relationship between elements

should be interpreted in a like fashion (e.g., "between" versus "directly between,"



"adjacent" versus "directly adjacent," etc.). As used herein, the term "and/or"

includes any and all combinations of one or more of the associated listed items.

[0047] Although the terms first, second, third, etc. may be used herein

to describe various elements, components, regions, layers and/or sections, these

elements, components, regions, layers and/or sections should not be limited by

these terms. These terms may be only used to distinguish one element,

component, region, layer or section from another region, layer or section. Terms

such as "first," "second," and other numerical terms when used herein do not

imply a sequence or order unless clearly indicated by the context. Thus, a first

element, component, region, layer or section discussed below could be termed a

second element, component, region, layer or section without departing from the

teachings of the example embodiments.

[0048] Spatially relative terms, such as "inner," "outer," "beneath,"

"below," "lower," "above," "upper," and the like, may be used herein for ease of

description to describe one element or feature's relationship to another

element(s) or feature(s) as illustrated in the figures. Spatially relative terms may

be intended to encompass different orientations of the device in use or operation

in addition to the orientation depicted in the figures. For example, if the device in

the figures is turned over, elements described as "below" or "beneath" other

elements or features would then be oriented "above" the other elements or

features. Thus, the example term "below" can encompass both an orientation of

above and below. The device may be otherwise oriented (rotated 90 degrees or

at other orientations) and the spatially relative descriptors used herein interpreted

accordingly.



CLAIMS

What is claimed is:

1. A lamp assembly operable to project light in a forward direction

along an optical axis, the lamp assembly comprising:

at least one light emitting device, the light emitting device having a light

emitting surface;

a first light collector disposed on a first side of the light emitting device and

defining a first axis, the first light collector symmetrically disposed about the first

axis; and

a second light collector disposed on a second side of the light emitting

device opposite the first side and defining a second axis substantially aligned with

the first axis, the second light collector symmetrically disposed about the second

axis,

wherein the first and second axes are tangential to the light emitting

surface.

2 . The lamp assembly of claim 1, further comprising at least one lens

and at least one reflector, wherein the first and second light collectors are

operable to reflect a portion of light to at least one of the lens and the reflector.

3 . The lamp assembly of claim 1, wherein the first light collector

includes a light refracting surface, the light refracting surface having a shape

obtained by revolving a curve substantially one hundred eighty degrees around

the first axis.

4 . The lamp assembly of claim 1, wherein the lamp assembly includes

a plurality of light emitting devices and a plurality of first and second light

collectors, wherein the first axis of each first light collector is substantially aligned

with the second axis of each second light collector.

5 . The lamp assembly of claim 1, further comprising a lens and a

reflector, wherein the lens is arranged to receive a first portion of the light emitted

from the at least one light emitting device and is operable to direct the first portion



of light in the forward direction along the optical axis, and wherein the reflector is

arranged to receive a second portion of the light emitted from the at least one

light emitting device and is operable to reflect the second portion of the light in

the forward direction along the optical axis.

6 . The lamp assembly of claim 1, wherein a normal to the light

emitting surface is oriented at substantially forty-five degrees relative to the

optical axis.

7 . The lamp assembly of claim 1, wherein the at least one light

emitting device is a light emitting diode.

8 . The lamp assembly of claim 1, wherein the lamp assembly is a fog

lamp.

9 . A lamp assembly operable to project light in a forward direction

along an optical axis, the lamp assembly comprising:

at least one light emitting device, the light emitting device having

a first laterally extending edge,

a second laterally extending edge opposite the first laterally

extending edge,

a first longitudinally extending edge, and

a second longitudinally extending edge opposite the first

longitudinally extending edge, the first longitudinally extending edge extending

between and connecting the first laterally extending edge and the second laterally

extending edge, and the second longitudinally extending edge extending between

and connecting the first laterally extending edge and the second laterally

extending edge; and

a first reflector disposed along the first laterally extending edge of

the light emitting device, the first reflector symmetrically disposed about an axis,

wherein the axis is substantially aligned with the first longitudinally extending

edge.



10 . The lamp assembly of claim 9, further comprising at least one lens

and at least one second reflector, wherein the first reflector is operable to reflect

a portion of light to at least one of the lens and the second reflector.

11. The lamp assembly of claim 9, wherein the first reflector includes a

light reflecting surface, the light refracting surface having a shape obtained by

revolving a parabolic curve substantially one hundred eighty degrees around the

axis.

12 . The lamp assembly of claim 9, wherein the lamp assembly includes

a plurality of light emitting devices and a plurality of first reflectors.

13 . The lamp assembly of claim 9, further comprising a lens and a

reflector, wherein the lens is arranged to receive a first portion of the light emitted

from the at least one light emitting device and is operable to direct the first portion

of light in the forward direction along the optical axis, and wherein the reflector is

arranged to receive a second portion of the light emitted from the at least one

light emitting device and is operable to reflect the second portion of the light in

the forward direction along the optical axis.

14 . The lamp assembly of claim 9, wherein the light emitting device

includes a light emitting surface, and wherein a normal to the light emitting

surface is oriented at substantially forty-five degrees relative to the optical axis.

15 . The lamp assembly of claim 9, wherein the at least one light

emitting device is a light emitting diode.

16 . The lamp assembly of claim 9, wherein the lamp assembly is a fog

lamp.

17 . A lamp assembly operable to project light in a forward direction

along an optical axis, the lamp assembly comprising:

a light emitting device;



a lens arranged to receive a first portion of light from the light

emitting device, the lens operable to refract the first portion of light in the forward

direction along the optical axis;

a reflector arranged to receive a second portion of light from the

light emitting device, the reflector operable to reflect the second portion of light in

the forward direction along the optical axis;

a first light collector arranged to receive a third portion of light from

the light emitting device, the first light collector operable to direct the third portion

of light to at least one of the lens and the reflector; and

a second light collector arranged to receive a remaining portion of

light from the light emitting device, the second light collector operable to direct the

remaining portion of light to at least one of the lens and the reflector,

wherein the lens and the reflector are operable to project the third

portion of light and the remaining portion of light in the forward direction along the

optical axis.

18 . The lamp assembly of claim 17, wherein the lens includes a first edge

and the reflector includes a second edge, and wherein the first and second edges

are substantially aligned with an edge of a dead zone and an intermediate optical

axis, such that substantially all of the light emitted from the light emitting device is

controlled by either the reflector or the lens and light rays emitted from the

reflector do not intersect with light rays emitted from the lens.

19 . The lamp assembly of claim 18, wherein the dead zone does not

receive light from the light emitting device.
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