Office de la Proprieté

Canadian

CA 2490590 C 2011/10/04

du Canada. Office Y anen 2 490 590

U | A f

d'rng[l%?rri]:g:nada Ingj‘gt?;%yacr)\ada (12) EIXEX%TA%AEAA-PElﬁﬁ
13) G

51) Cl.Int./Int.Cl. £F27S 8/00(2006.01),
F218 6/70(2006.01)

(72) Inventeurs/Inventors:
COUSHAINE, CHARLES M., US;

TUCKER, MICHAEL, US;

TESSNOW, THOMAS, US

(73) Proprietaire/Owner:
OSRAM SYLVANIA INC., US

(74) Agent: SMART & BIGGAR

(22) Date de depot/Filing Date: 2004/12/20
(41) Mise a la disp. pub./Open to Public Insp.: 2005/12/16
(45) Date de délivrance/lssue Date: 2011/10/04

(30) Priontes/Priorities: 2004/06/16 (US60/580,063);
2004/09/13 (US10/939,582)

(54) Titre : ENSEMBLE LAMPE A DEL ET REFLECTEUR
(54) Title: LED LAMP AND LAMP REFLECTOR ASSEMBLY

[6
&2 P 48
35
G
R
\ N

Y3

\_J

T

26

L

NN NIRRT

NS N SRS

?_i“‘_-m-

F P Y F Ly Y N

f
i

7

NEN NN

L/

N
%
%
)
N

y R S
A
/N
ﬂ\
. 4% 34
Py
40

(57) Abrégée/Abstract:
An LED lamp (10) having a substantially concave heat sink (12) having a raised, frusto-conical center (14) surrounded by an outer

rnm (16). The heat sink (12) Is preferably aluminum or other metal and at least the frusto-conical center preferably has a reflective
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(57) Abrege(suite)/Abstract(continued):
coating. To further aid in heat removal the outer rim (16) can be provided with a plurality of apertures (16a). A side-emitting L

=D

(138) Is mounted on the frusto-conical center (14). A cover (26) Is fixed to the outer surface (22) and defines a volume (28) between
the frusto-conical center (14) and the cover (26). A circuit (30) Is located within the volume (28) and an electrical connection (32)
provides connection to the LED (18). In another embodiment a cover (26a) Is provided with studs (54) and a reflector (42a) Is

provided with studs (56) that engage barbs (50) formed In a heat sink (12a).
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ABSTRACT

An LED lamp (10) having a substantially concave heat sink (12) having a raised,
frusto-conical center (14) surrounded by an outer im (16). The heat sink (12) is
preferably aluminum or other metal and at least the frusto-conical center preferably has a
reflective coating. To further aid in heat removal the outer rim (16) can be provided with
a plurality of apertures (16a). A side-emitting LED (18) is mounted on the frusto-conical
center (14). A cover (26) is fixed to the outer surface (22) and defines a volume (28)
between the frusto-conical center (14) and the cover (26). A circuit (30) is located within
the volume (28) and an electrical connection (32) provides connecton to the LED (18).
In another embodiment a cover (26a) is provided with studs (54) and a retlector (42a) is
provided with studs (56) that engage barbs (50) formed in a heat sink (12a).
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LED LAMP AND LAMP REFLECTOR ASSEMBLY  PATENT APPLICATION

001. This application claims the benefit of Provisional Patent Application No.
60/580,063, filed June 16, 2004

TECHNICAL FIELD

002. This invention relates to electric lamps and particularly to electric lamps with
light emitting diode (hereafter LED or LEDs) light sources. More particularly the
invention is concerned with an electric lamp with an LED light source coupled to
a heat sink with rapid mounting features

BACKGROUND ART

003. In the past, most automotive light sources have involved the use of incandescent
bulbs. While working well and being inexpensive, these bulbs have a relatively
short life and, of course, the thin filament employed was always subject to
breakage due to vibration.

004.

Recently some of the automotive uses, particularly the stoplight, have been

replaced by LEDs. These solid-state light sources have incredible life times, in

the area of 100,000 hours, and are not as subject to vibrétion failures. However,
these LED sources have been hard-wired into their appropriate location, which
increases the cost of installation. Additionally, the light sources have employed
multiple LEDs, which increased the cost. It would therefore be an advance in the

. art if an LED light source could be provided that had the ease of installation of the

incandescent light sources. It would be a still further advance in the art if an LED
light source could be provided that achieved an industry accepted mterchangeable
standard to replace the aforementioned incandescent bulb and that used only a
single LED. Alternatively, it would be advantageous to have a light source that

could be permanently mounted without the need for any specific orientation.
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SUMMARY OF THE INVENTION

003.

006.

007.

007A.

It is, therefore, desirable to obviate the disadvantages of the prior art.

It 1s also desirable to enhance LLED light sources.

According to one aspect of the invention, there is provided an LED light source
for a vehicle comprising: a substantially concave reflector having an aperture in
its bottom; an LED lamp having a substantially concave heat sink having a raised,
frusto-conical center surrounded by an outer rim, the frusto-conical center being
positioned within the aperture and being fixed to the reflector; a side-emitting
LED mounted on the frusto-conical center; a circumferential planar area between
the frusto-conical center and the outer rim having an outer surface and an inner
surface; a cover fixed to the outer surface in a manner to define a volume between
the frusto-conical center and the cover; a printed circuit board located in the
volume having electrical connection to the LED; and at least one electrical
contact in the cover for carrying electrical charges to the printed circuit board.

An alternate embodiment utilizes studs and barbs for a permanent mounting.

In another aspect of the invention, there is provided an LED source for a vehicle
comprising: a substantially concave reflector having an aperture in its bottom
with an annular flat surface surrounding the aperture; a plurality of reflector studs
on the annular flat surface projecting rearward away from the reflector; an LED
lamp having a substantially concave heat sink with a raised, frusto-conical center
surrounded by an outer rim, the frusto-conical center being positioned within the
aperture; a side-emitting LED mounted on the frusto-conical center; a
circumferential planar area between the frusto-conical center and the outer rim,
the circumferential planar area having an outer surface and an inner surface; a
plurality of barbs formed in the circumferential planar area; a cover fixed to the

outer surface in a manner to define a volume between the frusto-conical center

and the cover, the cover having a circumferential flange having a plurality of

23
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cover studs projecting forwardly toward the reflector; a printed circuit board
located in the volume having electrical connection to the LED; and at least one
electrical contact in the cover for carrying electrical charges to the printed circuit
board; the reflector studs and the cover studs being engaged in the plurality of

barbs formed in the circumferential planar area.
008. This LED lamp forms a complete package that i1s easily installed in a suitable

reflector already existing in an automobile and can be compatible with the

previously used incandescent sources.

BRIEF DESCRIPTION OF THE DRAWINGS

009. Fig. 1 is an exploded perspective view of a lamp according to an embodiment of

the invention;

0010. Fig. 2 is an elevational, section view of a lamp positioned in a reflector;

- 33 -
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0011. Fig. 3 is an exploded perspective view of an alternate embodiment of the

invention;

0012. Fig. 4 is an elevational, sectional view of the lamp of Fig. 3 positioned in a

reflector; and

0013. Fig. 5 is a plan view of a heat sink employed with an embodiment of the

invention..

BEST MODE FOR CARRYING OUT THE INVENTION

0014. For a better understanding of the present invention, together with other and
further objects, advantages and capabilities thereof, reference is made to the

following disclosure and appended claims taken in conjunction with the above-

described drawings.

0015. Referring now to Fig. 1 there is shown an LED lamp 10 having a substantially
concave heat sink 12 having a raised, frusto-conical center 14 surrounded by an
outer rim 16. The heat sink 12 is preferably formed of aluminum or other metal
and at least the frusto-conical center preferably has a reflective coating thereon for

reasons that will become apparent hereafter. To further aid in heat removal the

outer rim 16 can be provided with a plurality of apertures 16a.

0016. A side-emitting LED 18 is mounted on the frusto-conical center 14. In a
preferred embodiment, the side-emitting LED will have a 60-degree spread +/- 30
degrees from the perpendicular to an axis 19 (see Fig. 2). A circumferential
planar area 20 is formed between the frusto-conical center 14 and the outer rim 16
and has an outer surface 22 and an inner surface 24. A cover 26 1s fixed to the
outer surface 22 in a manner to define a volume 28 between the frusto-conical
center 14 and the cover 26, as shown most clearly n Fig. 2. In the embodiment

shown the cover 26 has a circumferential flange 36 and the flange 36 is fixed to

_4 -
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0017.

0018.

0019.

0020.

the outer surface 22 by a double-sided tape 38. This manner of mounting has
several advantages in that it is easy and convenient and also helps to form an
environmental seal to keep out dirt and moisture; however, other mounting means

such as threads, bayonet arms, screws, rivets or other latching means can also be

employed, one of which will be described hereinafter.

A printed circuit board 30 is located within the volume 28 and has the usual

electrical traces thereon (not shown) and an electrical connection 32 provides

electrical connection to the LED 18.

In the embodiment shown in Figs. 1 and 2 the cover 26 is provided with an
upstanding annular wall 26a and the printed circuit board 30 fits within this wall,
making for a secure mounting. At least one electrical contact 34 in cover 26

provides for carrying electrical charges to the printed circuit board 30. In Fig. 2

three such electrical contacts are shown.

There is thus provided an LED lamp that 1s simple to construct and to use.

Adequate heat sinking is achieved by mounting an LED directly to a heat sink,

which also carries the electrical circuitry and connectors for connection to a

power source.

In another embodiment there is provided an LED light source 40 for a vehicle that
comprises a substantially concave reflector 42 having an aperture 44 1n its bottom.
The LED lamp 10 described above is fitted to the retlector 42 by positioning a
second doubled-sided tape 46 between the inner surface 24 of the circumferential
planar area 20 and the reflector 42. Preferably an annular flat surface 48 1is
provided on the reflector 42 to accommodate the tape 46. Of course, other
mounting systems can be employed such as the cammed ears used on many
automobiles today, or other threaded structures, or screws, rivets or bayonet arms

or other mounts that will be apparent to those skilled 1n the art.
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0021.

0022.

0023.

0024.

In yet another embodiment an LED lamp 10a and an LED light source 40a are
shown in Figs. 3 and 4, respectively. The light source 40a includes an LED lamp
10a that has a heat sink 12a (shown in Fig. 5), with a circumferential planar area
20a provided with a plurality of stud-receiving barbs 50. The barbs 50 have
prongs 52 that engage studs 54 formed on flange 36a of a cover 26b and studs 56
formed on an annular flat surface 48a of a reflector 42a. Double-sided tapes 38a
and 46a are used as previously described; however, the tapes 38a and 46a are
provided with stud-receiving apertures 39 and 47, respectively. While the number
of stud-receiving barbs 50 can vary, in a preferred embodiment there are eight

such barbs positioned about the circumferential planar area 20a, and the flange

36a and the annular flat surface 48a are provided with four studs each. When

assembled, the studs 54 alternate with the studs 56 around the periphery.

This arrangement insures a very secure, permanent mounting and the double-
sided tapes continue to provide a good environmental seal to keep out dirt and

moisture. Alignment problems are substantially reduced since the LED light

source 40a is symmetrical about the X axis, the Y axis and the Z axis.

Preferably, the heat sinks 12 and 12a are spaced away from reflectors 42 and 42a

so that air may circulate freely and aid in the necessary cooling.

In a specific embodiment, the heat sinks 12 and 12a were made from a deep
drawn aluminum sheet, the front side of which was aluminized. The heat sinks 12
and 12a had an outside diameter of 65 millimeters, while the inner platform
section had a diameter of 33 millimeters. The axial extension from the middle of
the LED 18 to the forward mount of the first seal was 12.2 millimeters, and the
axial extension from the same front side of the first seal to the rearmost part of the
socket was 19.8 millimeters. The side emitting LED 18 had a 60-degree spread

+/- 30 degrees from the perpendicular to an axis 19. The heat sinks 12 and 12a
had a thickness of 0.75 millimeters and had twelve holes 16a evenly spread

around the exterior radial extension or rim 16.
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0025. While there have been shown and described what are present considered to be the
preferred embodiments of the invention, it will be apparent to those skilled in the
art that various changes and modifications can be made herein without departing

from the scope of the invention as defined by the appended claims.
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CLAIMS:

What is claimed 1s:

1. An LED light source for a vehicle comprising:
a substantially concave reflector having an aperture in its bottom;
an LED lamp having a substantially concave heat sink having a raised, frusto-
conical center surrounded by an outer rim, said frusto-conical center being
positioned within said aperture and being fixed to said reflector;
a side-emitting LED mounted on said frusto-conical center;
a circumferential planar area between said frusto-conical center and said outer rim
having an outer surface and an inner surface;
a cover fixed to said outer surface in a manner to define a volume between said
frusto-conical center and said cover;
a printed circuit board located in said volume having electrical connection to said
LED; and
at least one electrical contact in said cover for carrying electrical charges to said

printed circuit board.

2. The LED light source of claim 1 wherein said LED lamp is fixed to said reflector
by a double-sided tape positioned between said inner surface of said

circumferential planar area and said reflector.

3. The LED light source of claim 2 wherein said cover includes a flange and said

flange is fixed to said outer surface.

4. The LED light source of claim 3 wherein said flange is fixed to said outer surface

by a double-sided tape.

5. An LED source for a vehicle comprising: a substantially concave reflector having
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an aperture in its bottom with an annular flat surface surrounding said aperture;

a plurality of reflector studs on said annular flat surface projecting rearward away
from said reflector;

an LED lamp having a substantially concave heat sink with a raised, frusto-
conical center surrounded by an outer rim, said frusto-conical center being
positioned within said aperture;

a side-emitting LED mounted on said frusto-conical center;

a circumferential planar area between said frusto-conical center and said outer
rim, said circumferential planar area having an outer surface and an inner surface;
a plurality of barbs formed in said circumferential planar area; a cover fixed to
sald outer surface in a manner to define a volume between said frusto-conical
center and said cover, said cover having a circumferential flange having a
plurality of cover studs projecting forwardly toward said reflector;

a printed circuit board located in said volume having electrical connection to said
LED; and

at least one electrical contact in said cover for carrying electrical charges to said
printed circuit board; said reflector studs and said cover studs being engaged in

said plurality of barbs formed in said circumferential planar area.

The LED hight source of claim 5 wherein said LED lamp has a double-sided tape
positioned between said inner surface of said circumferential planar area and said

reflector.

The LED light source of claim 6 wherein said LED lamp has a double-sided tape

between said cover flange and said outer surface.
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