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ABSTRACT

An LED light source (10) comprises a heat sink (12) having a body (14) with a front
surface (16) and a rear surface (18), the rear surface (18) being provided with heat
dissipaters (20). The front surface (16) includes a pocket (22) for the receipt of
components (24), the components including at least one LEDs (25) and electrical
circuitry therefor. A housing (26) has a flange (28) and a tubular projection (30) fitted
into the pocket (22) in a manner to fix the components (24) in the heat sink (12); and an
optical light guide (32) having at least one light pipes (34) is positioned in the tubular
projection (30), each of the at least one light pipes (34) having a light input end (34a)
fixed in light gathering alignment with the at least one LEDs (25) in a one-to-one

relationship.
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INVENTION TITLE:

LED lamp with direct optical coupling in axial arrangement

The following statement is a full description of this invention, including the best method of performing it
known to me/us:-

5102




14 Aug 2006

2006203473

Attorney Docket No.: 2005P89272US01 PATENT APPLICATION

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority from Provisional Patent Application No.
60/720,395, filed September 26, 2005.

TECHNICAL FIELD

[0002] This invention relates generally to light sources and more particularly to
light sources employing light emitting diodes (LED or LEDs). Still more
particularly, it relates to LED light sources for use with direct optics. Further, it
relates to LED light sources having a specific application to indicator lights for

vehicles.

BACKGROUND ART

[0003] Competitive pressures in industry, particularly the automotive industry,
dictate a necessity to make light sources as small and economical as possible.
This saves material costs, and can improve optical imaging. In competition with
these needs, large fields areas may need to be illuminated, and with vehicle
illumination, a substantial visual image is need on the surface of the vehicle to
mark the presence of the vehicle. These goals have been met in the past by the
use of relatively large incandescent [amp and reflector systems. The advent of
salid-state lighting, such as light emitting diodes, has pointed in the direction of
improving these systems by drastically reducing the size of the light source while
increasing their longevity; however, there is still a need to spread beam-forming
illumination over a broad area to better illuminate the vehicle. Tt would be an
advance in the art if such a system could be provided without the necessity of
using a reflector. It would be a further advance in the art to provide a lighting
system that can utilize replacement light sources. It would be a still further
advance in the art to provide a combination solid-state light source with a direct
view optic that can be customer designed in a variety of displays.
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DISCLOSURE OF THE INVENTION

[0004] It is, therefore, an object of the invention to obviate the disadvantages of

the prior art.

[0005) It is yet another object of the invention to enhance light sources.

[0006] Still another object o f the invention is the enhancement of automotive

indicators.

[0007] These objects are accomplished, in one aspect of the invention, by an LED
light source comprising: a body with a front surface and a rear surface, the front
surface including a pocket for the receipt of components, the components
including at least one LEDs and electrical circuitry therefor; a housing fitted into
the pocket in a manner to fix the components in the heat sink; and an optical light
guide having at least one light pipes positioned in the tubular projection, each of
the at least one light pipes having a light input end fixed in light gathering

alignment with the at least one LEDs in a one-to-one relationship.

[0008] The objects are accomplished in another aspect of the invention by an
indicator comprising: a reception area having a first surface and a second,
opposite surface formed in a body and having a substantially centrally located
light source receiving aperture formed therein; an optic operatively mounted in
the reception area with respect to the first surface, the optic having at least one
optic input windows; and an LED light source replaceably mounted with respect
to the second surface, the LED light source including an optical light guide having
at least one light pipes with at least one output ends operatively connected to the

at least one optic input windows.
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[0009] The light source of this invention is small and economical. It is structured
to physically fit in locations designed for the standard S8 lamp socket and, when
combined with the custom optic, eliminates the need for reflectorized coatings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Fig. 1 is an exploded, perspective view of a housing that can be used with

an embodiment of the invention;

[0011] Fig. 2 is an exploded, perspective view of a first embodiment of the

invention,

[0012] Fig. 3 is an exploded, perspective view of an alternate embodiment of the

invention;

[0013] Fig. 4 is an enlarged, sectional view of the embodiment of Fig. 2;

[0014] Fig. S is an enlarged, sectional view of the embodiment of Fig. 3;

[0015] Fig. 6 is a plan view of an optic that can be used with an embodiment of

the invention;

[0016] Fig. 7 is a sectional view of an installed embodiment of the invention;

[0017)  Fig. 8 is an enlarged view of a light guide-LED interface;

[0018] Fig. 9 is a sectional view of an alternate embodiment of light guide; and

[0019] Fig. 10 is a sectional view of an additional embodiment of a light guide.
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BEST MODE FOR CARRYING OUT THE INVENTION

{0020] 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.

{0021] Referring now to the drawings with greater particularity, there is shown in
Figs. 1-3 first and second embodiments 10 (Fig. 2) and 10a (Fig. 3) of an LED
light source comprising: a heat sink 12 having a body 14 with a front surface 16
and a rear surface 18, the rear surface 18 being provided with heat dissipaters 20
in the form of radial fins. The front surface 16 includes a pocket 22 for the receipt
of components 24 including at least one LED 25, 25a and electrical circuitry
therefor (not shown). Common to both embodiments is a housing 26 having a
flange 28 and a tubular projection 30 as shown in Fig, 1. A sealing gasket 31 can
also be provided for supplying an environmental seal when the LED light source
10 is mounted. The flange 28 is fitted into the pocket 22 to fix the components 24
in the heat sink 12 in a manner to be described hereinafter. In the embodiment
shown in Figs. 2 and 4 the LEDs 25 are preferably of the type known as
Advanced Power TOPLED®s (APT). In the embodiment shown in Figs. 3 and S
the LEDs 25a are preferably of the type known as chip-on-board, such as
OSTAR®. Both the APT and OSTAR® LEDs are available from OSRAM
OPTO Semiconductors GmbH, Regensburg, Germany

[0022] Referring now to the specific embodiment of Fig, 2, an optical light guide
32 of a suitable transparent material such as acrylic or polycarbonate has at least
one light pipe 34 surrounding a core 35. In all of the preferred embodiments
disclosed herein the number of light pipes and LEDs is eight; however, other
numbers of LEDs can commonly be supported on a central core 35 formed with a
bore 39 for a threaded or similar attachment. The optical light guide 32 is

positioned in the tubular projection 30 so that each of the at least one light pipes
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34, each having a light input end 34a, is fixed in light gathering alignment with a
corresponding one of the at least one LEDs 25 in a one-to-one relationship. The
relationship is shown most clearly in Fig. 8. Slots 32a are formed between the
light pipes 34 and supports 35a to allow flexing of the light pipes 34 relative to
each other and to the central core 35 to accommodate tolerances in packaging of
the LEDs 25. A protuberance 58 therein extends from the bottom of the optical
light guide 32 and has bore 37a therein.

{0023] Each of the at least one light pipes 34 has a light output end 36 opposite
the light input ends 34a formed to direct light to a suitable location, such as to an
optic 37. An optic 37 is partially shown in Figs. 4 and 5 and more completely

shown in Figs. 6 and 7.

{0024] The components 24 additionally include a printed circuit board 38 (PCB)
that carries the electrical circuitry (not shown) and an adjustment washer 40
centrally positioned with the printed circuit board 38. The printed circuit board
38 has a central aperture 38a and a plurality of connectors 42 positioned thereon
to extend beyond the printed circuit board for connection to a power source. The
connectors 42 project through an clectrically insulating washer 42a that is fitted

into a compartment 42b in the heat sink 12.

[0025] For assembly of the LED light source 10, the electrically insulating washer
42a is fitted into compartment 42b in the heat sink 12 and the printed circuit board
38 is placed in pocket 22 with the connectors 42 penetrating the insulating washer
42a and extending therefrom for subsequent attachment to a power source.
Washer 40 is positioned on the PCB and the light guide 32 is fitted thereon with
the protuberance 58 extending through the adjustment washer 40, the aperture 38a
and into a well 60 formed in the center of pocket 22. A bolt 62 is inserted through
an aperture in the protuberance 58 and into engagement with a treaded portion in
the well 60. Controlling the amount of penetration of the bolt 62 into the well 60,

in combination with the flexing slots 32a formed between the pipes 34, assures
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that the input windows 34a are closely abutted to a respective LED die without
damage to the LED or light guide, thus insuring maximum light input into the

light guide 32.

[0026] The housing 26 is then applied with the flange 28 fitted into the pocket 22
and the tubular projection 30 surrounding the light guide 32. Fasteners 66, which
can be in the form of threaded bolts, are inserted from the base of the heat sink 12
and engage threaded portions 68 formed on the underside of the flange 28, as seen

most clearly in Figs. 4 and 5.

[0027] Referring now to Figs. 3 and 5, a heat sink 12a includes a central boss 44
in the pocket 22 and a PCB 38a includes a central aperture 46 that surrounds the
boss 44. A metal-clad printed circuit board 48 mounts at least one LEDs 25 and
is positioned on the boss 44. In this embodiment the LEDs 25a are preferably of
the type known as chip-on-board, such as the aforementioned OSTAR® and,
therefore, a light guide 33 does not require the flexing slots and can be solid
because it is not necessary to accommodate varying tolerances that may occur in
die packages since those packages are not present. Also, the adjustment washer is

eliminated.

[0028] The LED light source 10 is tdeally suited for use with an indicator 50 (Fig.
7) that comprises a reception area 52 having a first surface 52a and a second,
opposite surface 52b formed in a body 54 and having a substantially centrally
located light source receiving aperture 56 formed therein. The body 54 can be a
portion of a vehicle, such as rear quarter panel, and the indicator 50 can be a

taillight or stoplight.

[0029] An input end of optic 37 is operatively mounted in the reception area 52
with respect to the first surface 52a. The optic 37 has a number N of optic input
windows 37a to mate with the corresponding output windows of the LED light

source 10.

-10-
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[0030] The LED light source 10 is replaceably mounted with respect to the
second surface 52b, for example, by rotating the unit to engage the lugs 70 formed
on the tubular projection 30, with suitable engaging slots formed with the second,
opposite surface 52b. This arrangement is fairly standard in the automotive

industry.

{0031] In the embodiment shown in Figs. 6 and 7 the optic 37 has a plurality of
outputs 37b extending away from a centerpoint, however, virtually any
configuration can be provided so long as the input windows of the optic match the
output windows of the light guide. Additionally, if desired, either or both sides of
the ends of the legs can be provided with suitable lensing to increase or otherwise

modify the light output.

[0032] An added advantage of this system is the elimination of a reflectorized
surface, allowing the reception area 52 to have the same color as the body 54 and

vastly increasing design options.

[0033] Critical to the use of any system involving LEDs (or other light sources)
and optics is the alignment of the light source and optic to maximize the useful
light output. One way in which this can be accomplished is via the adjustment
screw and adjustment washer described above. Another approach is shown in
Fig. 8 wherein an LED die 100 is provided with internal projections 102
surrounding the LED. Such internal projectioné can have a height that is very
accurately controlled and thus allow accurate positioning of the abutted light input
window 34a of a light pipe 34 in relation to the LED by allowing contact to be

made between the input window 34a and the projections 102.
[0034] Referring now to Fig. 9, there is shown an alternate light guide 33a

wherein output windows 36b are formed at an angle relative to the input windows

34a, such that light emanating therefrom is focused at a point P above the light

-11-




14 Aug 2006

2006203473

Attorney Docket No.: 2005P89272US01 PATENT APPLICATION

guide. The light focused at point P can be directed into an optic or lens or any

other suitable device.

[0035] Referring now to Fig. 10, a light guide 32a similarly can be provided with

angled output windows 36b to focus the emanated light upon a point P.

[0036] While there have been shown and described what are at 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.

The reference in this specification to any prior publication
(or information derived from it), or to any matter which is
known, is not, and should not be taken as an acknowledgment
or admission or any form of suggestion that that prior
publication (or information derived from it) or known matter
forms part of the common general knowledge in the field of
endeavour to which this specification relates.

Throughout this specification and the claims which follow,
unless the context requires otherwise, the word '"comprise",
and variations such as '‘comprises' and "comprising", will
be understood to imply the inclusion of a stated integer or
step or group of integers or steps but not the exclusion of
any other integer or step or group of integers or steps.

-12-
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

An LED light source comprising:

a body with a front surface and a rear surface, said front surface including a
pocket for the receipt of components said components including at least one LED
and electrical circuitry therefor;

a housing fitted into said pocket in a manner to fix said components in said body;
and

an optical light guide having at least one light pipe positioned in said tubular
projection, each of said at least one light pipes having a light input end fixed in

light gathering alignment with said at least one LED in a one-to-one relationship.

The LED light source of Claim 1 wherein each of said at least one light pipes has
a light output end opposite said light input ends formed to direct light to an optic.

The LED light source of Claim 1 wherein said components additionally include a
printed circuit board that carries said electrical circuitry and an adjustment washer
centrally located on said printed circuit board and a plurality of connectors
positioned on said printed circuit board to extend beyond said printed circuit

board for connection to a power source.
The LED light source of Claim 1 wherein said pocket includes a central boss, said
printed circuit board includes a central aperture that surrounds said boss, and a

metal-clad printed circuit board that mounts said at least one LEDs positioned on

said boss.

-10-
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10.

An indicator comprising:

a reception area having a first surface and a second, opposite surface formed in a
body and having a substantially centrally located light source receiving aperture
formed therein,

an optic operatively mounted in said reception area with respect to said first
surface, said optic having at least one optic input window; and

an LED light source mounted with respect to said second surface, said LED light
source including an optical light guide having at least one light pipe having at

least one output end operatively connected to said at least one optic input window.

The indicator of Claim 5 wherein said body comprises a portion of a vehicle and

said reception area comprises a depression.

The indicator of Claim 6 wherein said body has a substantially non-reflective

color and said reception area has the same non-reflective color.

An optical light guide comprising:

a central core;

a plurality of light pipes;

a plurality of light pipe supports extending from said central core, each of said
plurality of light pipe supports supporting a respective light pipe, each light pipe
being formed from a light transmissive material and having a light input window,
a light output window, and an internally reflective wall extending from the input

window to the output window.

The optical light guide of Claim 8 wherein said central core includes a mounting

bore.

The optical light guide of Claim 8 wherein said input windows are substantially

co-planar.

-11 -
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11.

12.

13.

14.

15.

17.

The optical light guide of Claim § wherein sai¢ output windows are substantially

co-planar.

The optical light guide of Claim 8 wherein at least one of the light pipes is

flexibly mounted with respect to a corresponding light pipe support.

The optical light guide of Claim 8 wherein at least one of said light pipe supports

is flexibly mounted with respect to said central core.

The optical light guide of Claim 8 wherein said light pipes each have an axis
extending from an input window to a respective output window and said axes are
parallel.

The optical light guide of Claim 8 wherein said light pipes each have an axis
extending from said input window to said output window and the light from the

output windows converges at a point P.

The optical light guide of Claim 8 wherein the light pipes are radially arrayed

about a common axis for the core.

The optical light guide of Claim 8 wherein a plurality of the light pipes, a plurality
of the corresponding light guide supports and the core are formed as a unitary
piece. ) B
DATED this FOURTEENTH day of AUGUST 2006

Osram Sylvania Inc.

by DAVIES COLLISON CAVE
Patent Attorneys for the applicant(s)
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