wo 2011/026088 A2 | I} 101 100100 O OO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization /g5 I IMDEVAN A1 TP 00 OO O AT
International Bureau S,/ )
Al . s
. L. _ (10) International Publication Number
(43) International Publication Date \'{:/_?___/
3 March 2011 (03.03.2011) PCT WO 2011/026088 A2
(51) International Patent Classification: (71) Applicant (for all designated States except US): FEDER-
F21S 810 (2006.01) F21Y 101/02 (2006.01) AL-MOGUL CORPORATION [US/US]; 26555 North-
F21V 17/00 (2006.01) western Highway, Southfield, MI 48033 (US).
(21) International Application Number: (72) Inventors; and
PCT/US2010/047283 (75) Inventors/Applicants (for US only): CHAMBERS, Joe,
22) Tnt tional Filing Date: Allen [US/US]; 350 State Street, Cokeville, TN 38501
(22) International Filing Date: 31 Aueust 2010 (31.08.2010 (US). ZELIKOVSKAYA, Nadeshda, Alexansandrovna
ugus (31.08.2010) [MD/US]; 19495 W. Harbour Village Dr., Northville, MI
(25) Filing Language: English 48167 (US). MELHADO MOYA, Felipe De Jesus
o , Domingo [MX/US]; 545 Oxhill Dr., White Lake, MI
(26) Publication Language: English 48386 (US).
(30) Priority Data: (74) Agents: STEARNS, Robert, L. et al.; Dickinson Wright
61/238,498 31 August 2009 (31.08.2009) us PLLC, 38525 Woodward Avenue, Suite 2000, Bloomfield

Hills, MI 48304-5092 (US).

[Continued on next page]

(54) Title: LIGHT ASSEMBLY FOR A VEHICLE

(57) Abstract: The invention provides a light assembly to enable vari-
ous light functions, such as braking lights, tail lights, license plate
lights, flashers, etc., using LEDs that consume low power and have a
long service life. The LEDs are located on a single, two-sided printed
circuit board (PCB), which reduces the assembly costs and the size of
tail light, as well as the complexity of assembly.




WO 2011/026088 A2 I 000 ) 00O A A

31

84)

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTPO (BW, GH,

GM, KF, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SL SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, —

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



PCT/US2010/047283

WO 2011/026088
LIGHT ASSEMBLY FOR A VEHICLE
CLAIM FOR PRIORITY
[0001] This invention claims priority to U.S. Provisional Application No.

61/238,498, filed August 31, 2009, the contents of which are hereby incorporated by

reference.

BACKGROUND OF THE INVENTION

1. TECHNICAL FIELD

[0002] This invention relates generally to a light assembly for a vehicle, and in
particular to a light assembly with a single printed circuit board having lights on both sides
to provide various functions.

2. RELATED ART

[0003] In vehicles such as automobiles, boats, motorcycles, etc., incandescent light
bulbs have been commonly used for indicator lamps, warning lamps and the like. More
recently, light emitting diodes (LEDs) have been used as a source of illumination since
they provide longer life, reduced size and are more energy efficient.

[0004] U.S. Patent Number 6,533,445 discloses a unitary multiple light assembly
for motor vehicle trailers that uses a different array of LEDs to illuminate a side marker
light, a rear tail or brake light, and a license plate light, as illustrated in Fi gure 1. A license
plate attaching bracket holds the license plate in a location in which individual LEDs 40 in
a light fixture can shine directly on predetermined locations on the license plate 12. The
LEDs are electrically connected in a conventional manner to a circuit board 41, which is
distinct from the circuit boards (25 and 34) which electrically connect the LEDs used to
illuminate other features such as a side marker or brake ki ght (not illustrated).

[0005] U.S. Application Number 2006/0028830 discloses an automobile
waterproof tail light. The tail light includes a main light set, a license plate set, a side light
set and a car width indicating light set arranged in a bottom base and separated with caps
from one another to clearly show which light is being used, as illustrated in F igure 2. A
main light set 46 and a license plate light set 47 include a multiple LED lamps and are

connected on the same side of an electric circuit board 45 (not illustrated).
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[0006] U.S. Publication Number 20009/0066208 discloses a printed circuit board
(PCB) for mounting electrical components such as LEDs. As illustrated in Figure 2A, an
LED pair Dy;", Dy;” and Dy, ", Dy” may be mounted on a single base 300. The LED pair

may be used for example in tail lights of a vehicle. However, the LED pair only provides

a lamp for a single use or function.

SUMMARY OF THE INVENTION AND ADVANTAGES

[0007] The invention provides a light assembly for a motor vehicle for indicating
various light functions, such as braking light, tail light, license plate light, flasher, etc.,
using LEDs that consume low power and have a long service life. In addition, the LEDs
in a preferred embodiment are located on a single, two-sided printed circuit board (PCB),
whereby the LEDs may afford different lighting functions. Additionally, the single, two-
sided PCB reduces the assembly costs and the size of the light assembly, as well as the
complexity of assembling the light assembly.

[0008] In one embodiment of the invention, there is a light assembly for a vehicle,
including a printed circuit board configured to illuminate at least one light on a first and
second side of the printed circuit board, which at least one light enables the light assembly
to provide multiple lighting functions.

[0009] In one aspect of the invention, the light assembly includes a housing to
reflect light from the at least one light on the first side of the printed circuit board; a lens
covering the housing to diffuse and direct light outwardly; a reflector receptor located
beneath the lens; and a reflector secured to the reflector receptor to reflect light.

[00010] In another aspect of the invention, at least one light on the second side of
the printed circuit board illuminates a license plate of the vehicle.

[00011] In still another aspect of the invention, the single printed circuit board
includes a first, a second and a third light on a first side, and a fourth light on a second
side.

[00012] In yet another aspect of the invention, the first, second and third lights are
configured to direct light onto the housing and reflect outwardly, and the fourth li ght is

configured to direct light directly onto the license plate of the vehicle.

[00013] In another aspect of the invention, the lights are LEDs.
[00014] In still another aspect of the invention, the LEDs illuminate a red or white
color.
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[00015] In yet another aspect of the invention, the printed circuit board further
includes a plurality of LEDs as the at least one light which are electrically connected in
series and driven by a power source on a first side of the printed circuit board, and a single
LED as the at least one light electrically connected to a second side of the printed circuit
board.

[00016] In another aspect of the invention, the plurality of LEDs operate to function
as a stop and tail light, and the single LED operates to functions as a license plate light.
[00017] In still another aspect of the invention, the multiple functions enable the
light assembly to operate as at least one of: a tail light, a stop light, a signal light, a flasher,
a license plate light, an aviation light, a boat light and a navigation light.

[00018] In another embodiment of the invention, there is a printed circuit board for
use in a light assembly of a vehicle, including a first side having at least one light to
operate as a first function; and a second side having at least one light to operate as a
second function.

[00019] In one aspect of the invention, the printed circuit board further includes a
plurality of LEDs as the at least one light on the first side which are electrically connected
in series and driven by a power source, and a single LED as the at least one light on the
second side electrically connected to the power source.

[00020] In another aspect of the invention, the plurality of LEDs operate to function
as a stop and tail light, and the single LED operates to function as a license plate light.
[00021] In still another aspect of the invention, the printed circuit board is mounted
inside of the light assembly, and the light assembly includes a housing to reflect light from
the at least one light on the first side of the printed circuit board, a lens covering the
housing to diffuse and direct light outwardly, a reflector receptor located beneath the lens,
and a reflector secured to the reflector receptor to reflect light.

[00022] In yet another aspect of the invention, the at least one light on the first side
of the printed circuit board operates to function as a stop and tail light, and the at least one
light on the second side of the printed circuit board operates to functions as a license plate
light.

[00023] These and other features and advantages of this invention will become
more apparent to those skilled in the art from the detailed description of a preferred

embodiment. The drawings that accompany the detailed description are described below.
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BRIEF DESCRIPTION OF THE DRAWINGS

[00024] Figure 1 illustrates a schematic exploded perspective view of an
embodiment of a light for illuminating a license plate according to the prior art.

[00025] Figure 2 illustrates an exploded perspective view of an automobile tail light
according to the prior art.

[00026] Figure 2A illustrates a single printed circuit board with lamps on each side
according to the prior art.

[00027] Figure 3A illustrates an exemplary circuit diagram of the light assembly
according to the invention.

[00028] Figure 3B illustrates an exemplary printed circuit board of the light
assembly according to the invention.

[00029] Figure 3C illustrates an exemplary front side of the printed circuit board
according to the invention.

[00030] Figure 3D illustrates an exemplary rear side of the printed circuit board
according to the invention.

[00031] Figure 3E illustrates an exemplary bottom view of the printed circuit board

according to the invention.

[00032] Figures 4A-4C illustrate an exemplary light assembly according to the
invention.

[00033] Figure 4D illustrates a cross-section view of Figure 4C according to the
invention.

[00034] Figure 4E illustrates an exemplary printed circuit board in the light

assembly depicted in Figures 4A-4C.

[00035] Figure § illustrates an exemplary disassembled embodiment according to

the invention.

{000306] Figure 6A illustrates an exemplary assembled embodiment according to the
invention.
[00037] Figure 6B illustrates another exemplary assembled embodiment according

to the invention.
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

[00038] The invention provides a light assembly to enable various light functions,
such as braking lights, tail lights, license plate lights, flashers, etc., using LEDs that
consume low power and have a long service life. In addition, the LEDs are located on a
single, two-sided printed circuit board (PCB), which reduces the assembly costs and the
size of tail light, as well as the complexity of assembly.

[00039] Figures 3A-3E illustrate various embodiments of a printed circuit board in
accordance with the invention. More specifically, Figure 3A illustrates an exemplary
circuit diagram of the PCB in the light assembly according to the invention. The circuit
100 in this embodiment, among other features, includes four lights (such as LEDs),
namely LED1, LED2, LED3 and LED4. LEDI1, LED2 and LED?3 are located on the front
side of the PCB, while LED4 is located on the rear side of the PCB. In the illustrated
embodiment, LED1, LED2 and LED3 represent a stop and tail light in the light assembly,
whereas LED4 represents the license plate light in the light assembly. The circuit board
operates as readily understood by the skilled artisan. Figure 3B illustrates an exemplary
embodiment of the assembled PCB 105 in accordance with the circuit 100 of Figure 3A.
[00040] Figure 3C illustrates an exemplary front side of the printed circuit board
according to the invention. As explained above, three LEDs (LED1, LED2, LED3) are
electrically connected to the PCB 105. In the embodiment depicted, the LED1, LED2 and
LED3 are evenly distributed on the PCB 105 for optimum lighting of the stop and tail light
functions provided by the light assembly. The LEDs are preferably red in this
embodiment in order to best represent the stop and tail light features. Figure 3D illustrates
an exemplary rear side of the printed circuit board according to the invention. The rear
side of the PCB 105 includes various components, such as resistors, and LED4. LED4 is
preferably a white LED that functions to illuminate a license plate on a motor vehicle to
which the light assembly is attached. It is understood that any color LED may be used for
any one of the LEDs, and each of the LEDs may be in a different color to provide various
functions and features. It is also understood that the LEDs may be placed at any location
on the PCB 105 (on both the front and rear sides) to provide various effects and features as
required by a particular application. Additionally, the number of LEDs is not limited to
those shown in the Figures, and may include any number of LEDs (either more or less

than illustrated). Figure 3E illustrates an exemplary bottom view of the printed circuit
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board in Figures 3C and 3D according to the invention. As illustrated, the LEDs 1, 2, 3
and 4 are clearly located on both the front (top) and rear (bottom) side of PCB 105.
Significantly, use of a single, two-sided PCB reduces size, cost and complexity of
assembly. Naturally, since a single PCB is used, there is no need for a second printed
circuit board to operate a sccondary, tertiary, etc. light, for example to light a license plate
or other feature.

[00041] The PCB 105 as depicted, for example, in Figures 3A-3E is located or
secured in the light assembly, as shown in Figures 4A-4E. Figures 4A-4C show an
isometric view of the light assembly 110, with LEDs 1, 2, 3 of PCB 105 projecting
outward to provide a tail light and stop light feature, and LED4 projecting onto a license
plate 115 located beneath the light assembly. As illustrated in Figures 4A-E, light
assembly 110 includes PCB 105, housing 120, and reflector receptor 125. Housing 120 is
made of a reflective material to receive and reflect light from LEDs 1, 2 and 3 on the front
(top) side of PCB 105. Light from LED4 on the rear (bottom) side of PCB 105 is directed
to license plate 115.

[00042] Figure 4D shows a cross section cut A-A of Fig 4C, whereby the PCB has
LEDs 1, 2, 3 and 4, each of which are capable of projecting light onto a respective lens,
reflector and/or license plate. As viewed in the illustration, light from at least one of
LEDs 1, 2 and 3 reflected onto housing 120 is directed outward in order to provide a tail
light and/or stop light feature. LED4, on the other hand, is used to illuminate a license
plate. As illustrated, LED4 projects light directing onto the license plate 115 without
reflection. Figure 4E shows an expanded detailed view of B from Figure 4D. In this
embodiment, PCB 105 is secured to receptor 130. It is appreciated, however, that the PCB
105 may be secured or mounted within the light assembly in other manners well known in
the art, and is not limited to the illustrated embodiment.

[00043] Figure 5 shows a disassembled embodiment of the light assembly. The
light assembly in Figure 5 shows PCB 105 (top and bottom), housing/reflector 120,
reflector receptor 125, lens 135 and reflector 140. After PCB 105 is secured into the light
assembly, as previously described, lens 135 is placed on top of housing/reflector 120, and
reflector 140 is attached to reflector receptor 125. The PCB 105 includes LEDS 1, 2 and 3
on one side, and a single LED4 on the other side.

[00044] Figure 6A shows the light assembly in an assembled embodiment from a

front view, and Figure 6B shows the light assembly in an assembled embodiment from a
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side view. In the illustrated embodiments, the assembled light assembly is a tail light for a
motorcycle. However, it is understood that these illustrations are exemplary embodiments
of the invention and are not limited to a tail light assembly of a motorcycle. The PCB and
LEDs may be arrange in any shape or form to create various light assemblies for use in
vehicles. For example, the light assembly may be in the form of flashers, side lights,
signal lights, etc. It is appreciated that use of a single PCB with at least one light on each
side of the PCB provides a device and method by which multiple functions can be
performed without the complexity of muitiple PCBs.

[00045] The foregoing invention has been described in accordance with the relevant
legal standards, thus the description is exemplary rather than limiting in nature. Variations
and modifications to the disclosed embodiment may become apparent to those skilled in
the art and do come within the scope of the invention. Accordingly, the scope of legal
protection afforded this invention can only be determined by studying the following

claims.
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We claim:
1. A light assembly for a vehicle, comprising a printed circuit board

configured to illuminate at least one light on a first and second side of the printed circuit

board, which at least one light enables the light assembly to provide multiple lighting

functions.

2. The light assembly of claim 1, further comprising:

a housing to reflect light from the at least one light on the first side of the printed

circuit board;
a lens covering the housing to diffuse and direct light outwardly;

a reflector receptor located beneath the lens; and

a reflector secured to the reflector receptor to reflect light.

3. The light assembly of claim 2, wherein the at least one light on the second

side of the printed circuit board illuminates a license plate of the vehicle.

4. The light assembly of claim 2, wherein the single printed circuit board

includes a first, a second and a third light on a first side, and a fourth light on a second

side.

5. The light assembly of claim 4, wherein the first, second and third lights are
configured to direct light onto the housing and reflect outwardly, and the fourth light is

configured to direct light directly onto the license plate of the vehicle.

6. The light assembly of claim 5, wherein the lights are LEDs.

7. The light assembly of claim 6, wherein the LEDs illuminate a red or white
color.

&. The light assembly of claim 1, wherein the printed circuit board further

includes a plurality of LEDs as the at least one light which are electrically connected in

series and driven by a power source on a first side of the printed circuit board, and a single
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LED as the at least one light electrically connected to a second side of the printed circuit

board.

9. The light assembly of claim 8, wherein the plurality of LEDs operate to

function as a stop and tail light, and the single LED operates to functions as a license plate

light.

10. The hight assembly of claim 1, wherein the multiple functions enable the
light assembly to operate as at least one of: a tail light, a stop light, a signal light, a flasher,

a license plate light, an aviation light, a boat light and a navigation light.

11. A printed circuit board for use in a light assembly of a vehicle, comprising:
a first side having at least one light to operate as a first function; and

a second side having at least one light to operate as a second function.

12. The light assembly of claim 11, wherein the printed circuit board further
includes a plurality of LEDs as the at least one light on the first side which are electrically
connected in series and driven by a power source, and a single LED as the at least one

light on the second side electrically connected to the power source.

13. The light assembly of claim 12, wherein the plurality of LEDs operate to

function as a stop and tail light, and the single LED operates to function as a license plate

light.

14. The light assembly of claim 11, wherein the printed circuit board is
mounted inside of the light assembly, and the light assembly includes a housing to reflect
light from the at least one light on the first side of the printed circuit board, a lens covering
the housing to diffuse and direct light outwardly, a reflector receptor located beneath the

lens, and a reflector secured to the reflector receptor to reflect light.

15. The light assembly of claim 11, wherein the at least one light on the first

side of the printed circuit board operates to function as a stop and tail light, and the at least
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one light on the second side of the printed circuit board operates to functions as a license

plate light.

10
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