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INTEGRATED, WATERTIGHT, LED ARRAY HOLDER ASSEMBLY

CROSS-REFERENCE T O RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional Patent Application 61/623,440 for an

INTEGRATED, WATER TIGHT, LED HOLDER, filed on April 12, 2012, the disclosure of

which is incorporated herein by reference in its entirety for any purpose whatsoever.

BACKGROUND

FIELD OF THE DISCLOSED EMBODIMENTS

[0002] The disclosed embodiments relate to an integrated, water tight Light Emitting Diode

("LED") array holder sealed against a modular heat sink.

BACKGROUND OF THE DISCLOSURE

[0003] Patents in the field of LED arrays mounted to heat sinks where the lens is optically active are

known. However, there is a need for including an optically active lens, sealing the LED array

electrical connection and electrical pass to the heat sink. Conventional sealed optical systems either

do not contain wicking breakers or in the event the wicking breaker is present, the wicking breaker is

not present in the optical chamber or sealed with a sealing element to the heat sink. Also known in

the art are clasps which hold in place electrical connection wiring to the LED arrays. Such clasps are

not secure. Thus, there is also a need for further securing of the wiring to the LED array via sealing

of the entire electrical connection.

[0004] LEDs use small, powerful sources of light that illuminate when electrons move through

semiconductor materials. They shine in only one direction, produce a small fraction of the heat of



fluorescent and incandescent lights, and last longer than other types of lighting. LEDs have

extremely long life, emit high quality light, conserve energy and reduce maintenance costs. The

manufacturing of LED systems are environmentally safe and recyclable as they do not utilize

Mercury or other hazardous materials. In addition, LED technology performs comparably to high

intensity discharge sources by using less power and therefore reducing Carbon Dioxide emissions. A

pressure sealed optical chamber create an extremely tough barrier against nature's elements. The

need for an all in one lens, optics, electrically connection and sealing is needed to provide

environmental protection, active optics and electrical contact directly on the LED array.

[0005] Conventional exterior luminaries containing LEDs claim to withstand the heavy force of

water spray brought on by weather and maintenance. However, such lights use plug and play

connectors to secure wiring to the LED and heat sink of the flood light. The pass through holes

found in conventional heat sink plates are sealed. However, the wiring remains exposed to the

elements and over time, weather allows for water to pass through the space where the plug conduits

meet the heat sink Water seepage reduces the life of the LED and can damage the electrical

connection and/or the LED array. In addition, conventional exterior luminaries do not contain a

wicking breaker and will allow water to seep through the wire stranding into the LED

optical/ electrical chamber. This problem is solved by the need for a self contained assembly where

the electrical connection to the LED array is sealed with the optic through a wicking breaker.

Applicant believes that the present application provides advances over the state of the known art.

SUMMARY OF THE DISCLOSED EMBODIMENTS

[0006] Advantages of the present disclosure will be set forth in and become apparent from the

description that follows. Additional advantages of the disclosure will be realized and attained by the



methods and systems particularly pointed out in the written description and claims hereof, as well as

from the appended drawings.

[0007] The present disclosure relates to a Chip on Board (COB) Light Emitting Diode ("LED")

array assembly that incorporates refractive optics, an electrical connection to the LED array, an

environmental sealing of the LED array and interior optical chamber, and which includes an anti

wicking breaker on the electrical pass through, and which is sealed against a modular heat sink. The

assembly is separately removable for field maintenance.

[0008] It is to be understood that the foregoing general description and the following detailed

description are exemplary and are intended to provide further explanation of the disclosed

embodiments. The accompanying drawings, which are incorporated in and constitute part of this

specification, are included to illustrate and provide a further understanding of the disclosed methods

and systems. Together with the description, the drawings serve to explain principles of the

disclosure.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a top perspective view of an illustrative LED holder positioned on a heat sink.

Figure 2 is a top elevation view of the holder;

Figure 3 is a bottom elevation view of the holder; and

Figure 4 is an exploded bottom perspective view of the holder.

Figure 5 is a perspective view of the light fixture with inserted sealed module.

Figure 6 is a perspective view of the circular keyed tray detached from the light fixture.

Figure 7 is a side view of the circular keyed tray with inserted sealed module.



Figure 8 is a view of the clear one piece molded polymeric bubble optic component of the sealed

module removed from the light fixture.

Figure 9 is a bottom view of the clear one piece molded polymeric bubble optic component.

Figure 10 is a top view of the clear one piece molded polymeric bubble optic component.

Figure is a top view of another embodiment of the clear one piece molded polymeric bubble

optic component of the sealed module detached from the light fixture.

Figure 12 is bottom view of another embodiment of the clear one piece molded polymeric bubble

optic component of the sealed module detached from the fixture.

Figure 13 is an isolated view of the electrical components of the sealed module.

Figure 14 is a view of the electrical components of the sealed module shown with potting wells.

Figure 5 is a view of the electrical components of the sealed module shown with wicking breakers.

Figure 6 is a bottom view of the electrical components of the LED array assembly.

Figure 17 is perspective view of the modular heat sink.

Figure 8 is a top view of the modular heat sink.

Figure 19 is a top view of the electrical components attached to the modular heat sink.

Figure 20 is a top view of the bubble optic and decorative plate attached to the modular heat sink.

DETAILED DESCRIPTION OF THE FIGURES

[0009] Figure 1 schematically illustrates an integrated water tight holder 0, of a

polycarbonate material for mechanically holding a substantially square LED board 12 (Fig. 4) against

a heat sink 14 and electrically connecting the LED board 12 to a power source 6. The integrated

water tight holder 0 is made up of a substantially translucent, unitary molded body, which includes

a first recessed portion 8, accessible through a bottom 20 of the holder 0 which defines an LED



board receiving cavity 18. The LED board 12 is located within the LED board receiving cavity 18

and seated against the heat sink 14.

[0010] Figure 1 displays a first terminal reservoir 38 for water- tightly receiving a first terminal end

40 of the first electrical connector 22 and a second terminal reservoir 42 for water-tightly receiving a

second terminal end 44 of the second electrical connector 36. The first reservoir 38 is filled with a

first amount 46 of sealant for providing a water-tight seal at the first terminal end 40 of the first

electrical connector 22; and the second reservoir 42 is filled with a second amount 48 of sealant for

providing a water-tight seal at the second terminal end 44 of the second electrical connector 36. The

sealant is an epoxy resin.

[0011] Figure 2 shows the integrated water tight holder 10 containing a first electrical

connector 22 and one or more LED board electrical contacts 24.

[0012] Figure 3, shows the integrated water tight holder 10 containing a first electrically

conductive pivotal bracket 50, which extends within the LED board receiving cavity 18 and which is

electrically connected to the first terminal end 40 of the first electrical connector 22. A second

electrically conductive pivotal bracket 52, which extends within the LED board receiving cavity 18,

is electrically connected to the second terminal end 44 of the second electrical connector 36. The

pivotal brackets 50, 52 are capable of pivoting towards a center of the receiving cavity 18, to plural

engaging positions, for being mechanically positioned over respective first and second corners 31, 33

of different sized LED boards placed thereon. In Figure 3, the receiving cavity 18 defines a

substantially domed shaped optic on its height-wise outer surface. The optic is metalized and/ or has

surface shading.

[0013] Also shown in Figure 3, the receiving cavity 18 includes a first bracket tab 54 for

gripping a first notch 56 in a first free end 58 of the first bracket 50 which holds the first bracket 50

in a first bracket position. The receiving cavity 18 includes a second bracket tab 60 for gripping a



second notch 62 in a second free end 64 of the second bracket 52 which hold the second bracket 52

in a second bracket position. The brackets 50, 52 are positionable in a first configuration for

engaging an LED board having a first surface area.

[0014] Also shown in Figure 3, the receiving cavity 18 includes a third bracket tab 65 for

gripping the first notch 56 in the first free end 58 of the first bracket 50 which holds the first bracket

50 in a third bracket position. The receiving cavity 18 includes a fourth bracket tab 66 for gripping

the second notch 62 in the second free end 64 of the second bracket 52 which holds the second

bracket 52 in a fourth bracket position. The brackets 50, 52 are positionable in a second

configuration for engaging an LED board having a second surface area which differs from the first

surface area. The pivotal brackets 50, 52 are respectively connected to the holder 10 via first and

second pivot bosses 104, 106, both of which height-wise extend into the receiving cavity 18. The

pivot bosses 104, 106 are brass rivets, to which the respective electrical connectors and brackets are

electrically and mechanically connected. The pivot bosses 104, 106 are molded to the holder

receiving cavityl8 and the electrical connectors electrically connect directly to respective brackets 50,

52.

[0015] Also shown in Figure 3, the third bracket tab 65 is positioned radially inboard of the

first bracket tab 54 such that the fourth bracket tab 66 is positioned radially inboard of the second

bracket tab 60 allowing for the holding an LED board having a second surface area which is smaller

than an LED board having a first surface area. The first bracket 50 includes a first electrically

conductive tab 68 and the second bracket 52 includes a second electrically conductive tab 70 such

that the conductive tabs 68, 70 are biased against opposing electrical contacts 24, 32 on the LED

board 12. The conductive tabs 68, 70 are stamped from respective brackets 50, 52 and height-wise

offset from the remaining material of the brackets 50, 52, so as to extend into the receiving cavity 18



thereby enabling the conductive tabs 68, 70 to connect with the electrical contacts 24, 32 on the

LED board 12.

[0016] In Figure 4, one or more holder electrical connectors 22 is used for electrically

connecting one or more LED board electrical contacts 24 to the power source 16. One or more

holder mechanical connectors 26 is used for mechanically connecting the holder 10 to the heat sink

14 when the LED board 12 is seated against the heat sink 14. A seal 28 acts for water- tightly sealing

the cavity 18 when the holder 10 is mechanically connected to the heat sink 14.

[0017] Also shown in Figure 4, the one or more LED board electrical contacts 24 is

connected to the LED board 12 on a first corner 31 of the LED board. A second electrical contact

32 is connected to the LED Board 12 on the opposing corner 33 of the LED board. When placed

into the receiving cavity 18, both LED board electrical contacts 24, 32 face into the receiving cavity

18. One or more holder electrical connectors 22 includes a first electrical connector 22 and a second

electrical connector 36 for electrically connecting the first LED board electrical contact 24 and the

second LED board electrical contact 32 to the power source 16.

[0018] Also shown in Figure 4, one or more bosses 72 are disposed within the receiving

cavity 18 and directed height-wise out of the cavity 18 for frictionally gripping an aligned one or

more mechanical connectors 74. The one or more mechanical connectors 74 include a first

connector 74 located at a third corner 78 of the LED board 12 and a second mechanical connector

80 located at a fourth corner 82 of the LED board 12. The mechanical connectors 74, 80 are

through-holes. The first boss 72 and a second boss 84, each defined by respective projections that

height-wise extend in the receiving cavity 18, and are radially spaced from each other and from a

center of the receiving cavity 18, frictionally engage the respective first and second mechanical

connectors 74, 80.



[0019] In Figure 4, the integrated water tight holder 10 includes an annular groove 86 in the

bottom 20 of the holder for seating the seal 28. The seal 28 is an o-ring and has a height-wise

dimension with respect to the o-ring enabling compression of the o-ring against the heat sink 14.

One or more holder mechanical connectors 26 are disposed radially outwardly from the groove 86.

The one or more mechanical connectors 26 include a first connector 26 located at a first end 90 of

the holder 10 and a second connector 92 located at an opposing second end 94 of the holder 10.

The mechanical connectors 26, 92 are through holes. Also shown is an annular outer cavity wall

114, height-wise extending away from the bottom 20 of the holder 10. A first radially extending

gusset 96 is shown which connects the first boss 72 and a first side portion 98 of the annular outer

cavity wall 114. A second radially extending gusset 100 connects the second boss 84 and a second

side portion 102 of the annular outer cavity wall 114, which radially opposes the first side portion 98

of the annular outer cavity wall 114. The first and second bosses 72, 84 are substantially rigidly

supported in the receiving cavity 18.

[0020] In Figure 5, a typical down light fixture 501, preferably of aluminum, is shown with

one individually sealed module 502 inserted into the fixture. Figure 6, shows a circular tray 601

detached from the fixture. The circular tray 601 is shown with keyed openings 602, 603, 604, 605,

606, 607 which can accommodate up to six LED sealed modules. Each opening may contain a

plurality of keys or indents 608, 609 to allow for each sealed module to be mounted individually into

the keyed openings 602, 603, 604, 605, 606, 607. The (optional) decorative trim 618 is held to the

sealed module by four stainless steel screws (shown in Figure 6 with screws inserted 614, 615, 616,

617). This allows for sufficient amount of pressure against the heat sink. A single opening

accommodates one locking screw 610 (shown with screw not inserted). Each circular opening on

the keyed tray contains only one screw hole at one key slot location. Removal of the sealed module



occurs upon the removal of the locking screw and subsequent slight twist. Each self contained

sealed module is able to be accessed separately without fixture disassembly.

[0021] A sealed module 712 is inserted into the keyed openings of the circular tray 701 as

show in Figure 7 and a subsequent turn aligns the sealed module with a locking screw hole 710.

This allows for sealed modules to be mounted in different horizontal rotation angles while being

keyed by a locking screw hole location. This assures sealed modules are returned to their proper

orientation if removed. The sealed module 712 could be inserted into a variety of fixture designs,

including flood lights, lanterns, acorns, pendants in materials such as aluminum, glass and cast iron.

The sealed module can be retrofitted into a variety of fixtures which may house two, four, six or

eight sealed modules per plate. In addition, the design and function of the sealed modules will enable

retrofitting to replace conventional methods of lighting such as the conventional incandescent and

compact florescent light bulbs. Likewise, outer decorative metal trims of the plate can be painted to

match the interior tray or plate of the fixture.

[0022] In Figure 8, a component of the sealed module is shown. The sealed module is

comprised of a clear one piece molded polymeric bubble optic 802. Figure 9 is a bottom view of the

clear one piece molded polymeric bubble optic component 900. Depending on the light fixture and

plate, various sizes of LED arrays can fit into the raised grooves 902, 904 located diagonally from

each other. LED arrays boards can snugly fit into each groove and cover the exit window 906 of the

bubble optic 900. An O-ring 908 fits into a groove 910 which is molded into the outer perimeter of

the clear molded polymeric bubble optic 900.

[0023] Two different molded optics can be attached to the heat sink to achieve four types

light pattern distributions, each with its unique lense that can fit into the decorative plate which is

located between the decorative plate 2002 and a modular heat sink 2004 as show in Figure 20. An

optics design, thickness and exit windows achieve the desired light refraction. Depending on the



optic used, one may desire the forward distribution of light, asymmetric or symmetric distribution of

light or a square pattern of light. The decorative plate 2002 is attached to the modular heat sink

2004 by four stainless steel screws 2006, 2007, 2008, 2009. The decorative plate contains an exit

window 2010 by which the clear molded polymeric bubble optic 2012 protrudes out of when the

sealed module is fully connected.

[0024] Figure 10 is a top view of the clear one piece molded polymeric bubble optic

component 1002 comprised of two spherical sections. Adjacent and on either side of the optic 1002

are two potting wells 1004, 1006 or cavities, in which the electrical wiring (not shown) will pass

through the canals 1008, 1010 of the potting wells. Figure 11 is a top view of another embodiment

of the clear one piece molded polymeric bubble optic component 1102 of the sealed module

removed from the fixture. Adjacent and on either side of the optic 1102 are two potting wells 1104,

1106 or cavities, in which the electrical wiring (not shown) will pass through the canals 1108, 1110

of the potting wells. Figure 12 is the bottom view of another embodiment of the clear one piece

molded polymeric bubble optic component 1202 of the sealed module removed from the fixture.

Depending on the light fixture and plate, various sizes of LED arrays can fit into the raised grooves

1202, 1204 located diagonally from each other. LED arrays can snugly fit into each groove and

cover the entry window 1206 of the bubble optic 1202. An O-ring 1208 fits into a groove 1210

which is molded into the outer perimeter of the clear molded polymeric bubble optic 1202.

[0025] Figure 13 is an isolated view of the electrical components of the sealed module. In

the center, is a COB LED array square 1302, which contains a negative and positive lead 1304, 1306.

Each lead is connected to a respective copper electrical contact 1308, 1310. The LED array square

1302 is connected to electrical contacts 1312, 1314 which are connected to the positive and negative

leads of the LED array. The electrical contacts 1312, 1314 are connected to electrical wire 1316,

1318 via ring terminals 1320, 1322 placed on top of protruding rivets 1324, 1326 (not shown). The



LED array square 1302 is held down to the modular heat sink via two conductive fasteners 1328,

1330. Figure 14 is a view of the electrical components of the sealed module shown with potting

wells. In Figure 14, the electrical wire 1402, 1404 is connected to ring terminals 1406, 1408 which

are then placed on top of the protruding rivets 1418, 1420 (shown on the opposing side of the optic

in Figure 16). The electrical wire 1402, 1404 is led out of notches 1410, 1412 located in the potting

well 1414, 1416. Figure 15 is a view of the electrical components of the sealed module with anti

wicking breakers. In Figure 15, the rivets are set and the potting well 1502, 1504 is filled with epoxy

to seal the electrical pass through and create an anti wicking breaker 1506, 1508. The potting well

and wiring is epoxied and sealed with an anti wicking breaker (not shown) to prevent water from

seeping in. Once sealed, water will be prevented from wicking through the copper wire stranding

inside the PVC insulation.

[0026] Figure 6 is a bottom view of the electrical components of the sealed module.

Figure 6 shows the opposite side of the optic 1600 where the electrical wire 1602, 1604 is covered

in a polyvinyl chloride insulation is lead through the holes 1606, 1608 present on opposing sides of

the outer rim of the optic. The electrical wiring is free from pinching when the sealed module is

connected to the decorative plate and fixture.

[0027] Figure 17 is perspective view of the modular heat sink 1702. Figure 8 is a top view

of the modular heat sink 1802. Figure 9 is a top view of the electrical components attached to the

modular heat sink 1902. In figure 19, the LED array square 1904 is mounted to the heat sink 1902

via conductive fasteners (e.g. screws) 1906, 1908. The LED array is held down and secured to the

heat sink, in a preferred embodiment, by two screws 1906, 1908, which in turn provides for precise

alignment between the optics and the light source. In addition, the hold down pressure created is

good for sufficient thermal transfer to the heat sink. Figure 20 is a top view of the bubble optic 2002

and decorative plate 2004 attached to the modular heat sink 2006.



CLAIMS

What is claimed is:

1. An integrated water tight holder for mechanically holding a substantially square LED board

against a heat sink and electrically connecting the LED board to a power source , the holder

comprising:

a substantially translucent, unitary molded body, which includes a first recessed portion,

accessible through a bottom of the holder , defining an LED board receiving cavity, within which

the LED board is seated against the heat sink;

one or more holder electrical connectors for electrically connecting one or more LED board

electrical contacts to the power source ;

one or more holder mechanical connectors for mechanically connecting the holder to the

heat sink when the LED board is seated against the heat sink; and

a seal for water-tightly sealing the cavity when the holder is mechanically connected to the

heat sink.

2. The holder of claim 1, wherein the one or more LED board electrical contacts includes a

first electrical contact on a first corner of the LED board, and a second electrical contact on a

second, opposing corner of the LED board, where the LED board contacts face into the cavity

upon placement thereat; and

wherein:

the one or more holder electrical connectors includes a first electrical connector and a

second electrical connector for electrically connecting the first LED board electrical contact and the

second LED board electrical contact to the power source.



3. The holder of claim 2, further comprising:

a first terminal reservoir for water-tightly receiving a first terminal end of the first electrical

connector; and

a second terminal reservoir for water-tightly receiving a second terminal end of the second

electrical connector .

4. The holder of claim 3, wherein:

the first reservoir is filled with a first amount of sealant for providing a water-tight seal at the

first terminal end of the first electrical connector; and

the second reservoir is filled with a second amount of sealant for providing a water-tight seal

at the second terminal end of the second electrical connector.

5. The holder of claim 4, where the sealant is an epoxy resin.

6. The holder of claim 3, wherein:

electrically connected to the first terminal end of the first electrical connector is a first

electrically conductive pivotal bracket, which extends within the LED board receiving cavity; and

electrically connected to the second terminal end of the second electrical connector is a

second electrically conductive pivotal bracket, which extends within the LED board receiving cavity;

and

wherein, the pivotal brackets are capable of pivoting towards a center of the cavity, to plural

engaging positions, for being mechanically positioned over respective first and second corners of

different sized LED boards placed thereon.



7. The holder of claim 6, wherein:

the cavity includes a first bracket tab for gripping a first notch in a first free end of the first

bracket, for holding the first bracket in a first bracket position; and

the cavity includes a second bracket tab for gripping a second notch in a second free end of

the second bracket, for holding the second bracket in a second bracket position;

whereby the brackets are positionable in a first configuration for engaging an LED board

having a first surface area.

8. The holder of claim 7, wherein:

the cavity includes a third bracket tab for gripping the first notch in the first free end of the

first bracket , for holding the first bracket in a third bracket position; and

the cavity includes a fourth bracket tab for gripping the second notch in the second free end

of the second bracket, for holding the second bracket in a fourth bracket position;

whereby the brackets are positionable in a second configuration for engaging an LED board

having a second surface area which differs from a first surface area.

9. The holder of claim 8, wherein:

the third bracket tab is radially (R) inboard of the first bracket tab and the fourth bracket tab

is radially inboard of the second bracket tab for holding an LED board having a second surface area

which is smaller than an LED board having a first surface area.

10. The holder of claim 8, wherein:



the first bracket includes a first electrically conductive tab and the second bracket includes a

second electrically conductive tab; and

where conductive tabs are biased against opposing electrical contacts on an LED board for

electrically connecting the LED board to a power supply.

. The holder of claim 0, wherein:

the conductive tabs are stamped from respective brackets and height-wise (H) offset from

the remaining material of the brackets so as to extend into the cavity, enabling the tabs to connect

with the electrical contacts on an LED board.

12. The holder of claim 1, further comprising:

one or more bosses disposed within the cavity and directed height-wise (H) out of the cavity

for frictionally gripping a respective one or more mechanical connectors in an LED board.

13. The holder of claim 12, wherein:

the one or more mechanical connectors in an LED board includes a first connector located

at a third corner of the LED board and a second mechanical connector located at a fourth corner of

the LED board, and where the connectors are through-holes; and

the one or more bosses includes a first boss and a second boss, defined by respective

projections that height-wise (H) extend in the cavity, and are radially R) spaced from each other and

from a center of the cavity, so as to frictionally engage the respective first and second mechanical

connectors in the LED board.

The holder of claim 1, including a groove for seating the seal.



15. The holder of claim 14, wherein:

the seal is an o-ring; and

the groove is an annular groove in the bottom of the holder, having a height-wise (H)

dimension with respect to the o-ring enabling compression of the o-ring against a heat sink.

6. The holder of claim 1, where the one or more holder mechanical connectors are disposed

radially (R) outwardly from the groove.

7. The holder of claim 6, where the one or more mechanical connectors includes a first

connector located at a first end of the holder and a second connector located at an opposing second

end of the holder.

8. The holder of claim 17, where the mechanical connectors are through holes.

9. The holder of claim 3, where the cavity includes:

an annular outer cavity wall, height-wise (H) extending away from the bottom of the holder;

a first radially extending gusset connected between the first boss and a first side portion of

the annular outer cavity wall and the first boss; and

a second radially extending gusset connected between the second boss and a second side

portion 02 of the annular outer cavity wall, which radially (R) opposes the first side portion of the

annular outer cavity wall;

whereby the first and second bosses are substantially rigidly supported in the cavity.



20. The holder of claim 1, where the cavity defines a substantially domed shaped optic on its

height-wise (H) outer surface.

21. The holder of claim 20, where the optic is metalized and/ or has surface shading.

22. The holder of claim 1, where the unitary holder is formed from polycarbonate.

23. The holder of claim 6, where the pivotal brackets are respectively connected to the holder 10

via first and second pivot bosses both of which height-wise (H) extending in the cavity.

24. The holder of claim 23, where the pivot bosses are brass rivets, to which the respective

electrical connectors and brackets are electrically and mechanically connected.

25. The holder of claim 23, where the pivot bosses are molded to the holder cavity, and the

electrical connectors electrically connect directly to respective brackets.

26. A module comprising:

a water tight holder;

an interior optical chamber with a refractive optic;

an LED array configured to be electrically connected to a fixture;

an anti wicking breaker on an electrical pass through; and

which is sealed against a modular heat sink.



27. The module of claim 26, wherein the refractive optic is located between an decorative plate and

the modular heat sink.

28. The module of claim 26, wherein the decorative plate is attached to the modular heat sink by a

plurality of fasteners.

29. The module of claim 26, wherein the decorative plate contains an exit window by which the

optic protrudes out.

30. The module of claim 26, wherein an O-ring is inserted into a groove on the outer perimeter of

the optic.

31. The module of claim 26, wherein the LED array is mounted to the heat sink via conductive

fasteners.

32. The module of claim 31, wherein the electrical contact is connected to the positive and negative

leads of the LED array.

33. The module of claim 32, wherein the electrical contact is attached to the optic through a rivet

inserted in through a potting well.

34. The module of claim 33, wherein electrical wire is attached to ring terminals which is inserted on

top of the rivet.



35. The module of claim 34, wherein the potting well includes a notch which allows for electrical

wire to pass through the module.

36. The module of claim 26, wherein the rivet is set and the potting well filled with epoxy such that a

wicking breaker is created.











































INTERNATIONAL SEARCH REPORT International application No.

PCT/US201 3/035559

A . CLASSIFICATION O F SUBJECT MATTER

IPC(8) - F21V 31/00 (201 3.01 )
USPC - 362/267

According to International Patent Classification (IPC) o r to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8) - F21V 29/00, 31/00, 31/03 (2013.01)
USPC - 362/267, 294, 3 11.02

Documentation searched other than minimum documentation to the extent that such documents are included iii the fields searched
CPC - F21V 29/004, 31/00, 31/005 (2013.01)

Electronic.data base consulted during the international search (name of data base and, where practicable, search terms used)

Orbit, Google Patents, Google Scholar

C . DOCUMENTS CONSIDERED T O B E RELEVANT

Category* Citation o f document, with indication, where appropriate, o f the relevant passages Relevant to claim No.

US 8,100,560 B2 (AH LAND III e t al) 24 January 2012 (24.01.2012) entire document 1-36

US 2008/0078733 A 1 (NEARMAN et al) 0 3 April 2008 (03.04.2008) entire document 1-2 5

US 6,91 1,598 B2 (ONIZUKA et al) 28 January 2005 (28.01 .2005) entire document 2- 1 1, 23-25, 26-36

U S 6,550,951 B2 (TANAKA et al) 22 April 2003 (22.04.2003) entire document 19

U S 2011/0051415 A 1 (CHEN et al) 0 3 March 201 1 (03.03.201 1) entire document 32-35

US 2010/0015839 A 1 (KING JR et al) 2 1 January 2010 (21 .01.2010) entire document 6 - 11 , 23-25

US 201 1/0287688 A 1 (HANG e t al) 24 November 201 (24.1 1.201 1) entire document 34-35

U S 7,867,001 B2 (AMBO et al) 11 January 201 1 ( 11 .01.201 1 entire document 7- 1 1

U S 5,760,673 A (HASSLER et al) 02 June 1998 (02.06.1998) entire document 24

Further documents are listed in the continuation o f Box C . | |

* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other
special reason (as specified) "Y" document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than "&" document member of the same patent family

the priority date claimed

Date o f the actual completion o f the international search . Date o f mailing of the international search report

0 3 July 2013 2 9 JU 0 3
Name and mailing address o f the ISA/US Authorized officer:

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R . Copenheaver
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Form PCT/ISA/210 (second sheet) (July 2009)


	abstract
	description
	claims
	drawings
	wo-search-report

