woO 2007/002001 A2 |10 0 00 00 0 OO

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

(19) World Intellectual Property Organization Vd”Ij

) IO O T O O

International Bureau

(43) International Publication Date
4 January 2007 (04.01.2007)

(10) International Publication Number

WO 2007/002001 A2

(51) International Patent Classification:
GO2B 6/00 (2006.01)

(21) International Application Number:
PCT/US2006/023846

(22) International Filing Date: 20 June 2006 (20.06.2006)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/692,193 20 June 2005 (20.06.2005) US

(71) Applicant (for all designated States except US):
SIEMENS VDO AUTOMOTIVE CORPORATION
[US/US]; 2400 Executive Hills Drive, Auburn Hills, MI
48326 (US).

(72)
(75)

Inventors; and

Inventors/Applicants (for US only): BIRMAN, Vyach-
eslav B. [US/US]; 3140 Fallen Oaks Court, Rochester
Hills, MI 48309 (US). LEE, Chay [LA/US]; 19360
Skyridge Circle, Boca Raton, FL. 33498 (US). SANDERS,
Richard [US/US]; 6622 Shelley Drive, Clarkston, MI
48348 (US). TANGUY, Christian [FR/US]; 1029 River
Mist Drive, Rochester, MI 48307 (US). YU, Shirley
[US/US]; 4038 Worthington Drive, Troy, MI 48085 (US).

(74) Agent: SLENZAK, Laura M.; Siemens Corporation, 170
Wood Avenue South, Iselin, NJ 08830 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL,, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA,
NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC,
SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, 7ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: FLOOD AND BACK LIT INSTRUMENT CLUSTER

(57) Abstract: Aninstrument cluster assembly includes
an outer gauge that is disposed about an inner gauge. The
inner gauge is flood lit and the outer gauge is back lit. A
single light guide assembly receives light from a plural-
ity of light source exposed about an outer perimeter of
the outer gauge. Light directed through the light guide is
emitted through a light emitting edge to illuminate the in-
ner gauge. Light traveling from the light source through
the light guide is uniformly transmitted through a curved
transition portion to back light the outer gauge assembly.



10

15

20

25

30

WO 2007/002001 PCT/US2006/023846

FLOOD AND BACK LIT INSTRUI\/IENT CLUSTER

CROSS REFERENCE TO RELATED APPLICATION
The application claims priority to U.S. Provisional Application No.
60/692,193 which was filed on June 20, 2005.

BACKGROUND OF THE INVENTION

This invention generally relates to a lighting device for an instrument cluster.
More particularly, this invention relates to a lighting device for flood lighting and
back lighting an instrument cluster.

Conventional instrument clusters are lit by either lighting from behind a
semi-transparent surface or directed light onto the surface desired to be lit. Each
method is advantageous for specific applications. A flood light lighting
configuration provides light onto a surface that can be controlled as desired. The
back light configuration provides an aesthetically desired appearance.

A flood lit configuration will typically include a light guide or housing that
blocks light in undesired directions such that light from a light source is directed
over a surface of an instrument dial or cluster. The back lit configuration typically
includes a light source disposed behind a semi-transparent surface. The light source
is typically disposed adjacent the surface and within a housing to prevent light from
leaking into undesired areas.

As appreciated, the different lighting configurations require different
devices, light sources and housing configurations to manage and direct light as is
desired. For these reasons, a flood lit and backlit display is difficult and not cost
effective to integrate into a single instrument cluster arrangement. Further,
utilization of both a flood lit configuration and a back lit configuration require
separate light sources that undesirably increase the cost and complexity of an
instrument cluster.

Additionally, conventional lighting devices transmit light through straight
sections of light guides that are connected at an angular intersection. The angular
intersection or joints generate a bright spot or line that is much brighter than the

remainder of the light guide. The over illuminated spot of the light guide is
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undesirable as it provides a very non-uniform appearance. Accordingly, the
transition portion is typically blocked from view, essentially wasting much of the
emitted light. Additional or larger light sources are then required to compensate for
the wasted light.

Accordingly, it is desirable to develop a light configuration that provides
both a back lit and flood lit instrument cluster arrangement, and can be utilized for

lighting combined instrument gauge cluster assemblies.

SUMMARY OF THE INVENTION

An example instrument cluster includes an inner gauge and an outer gauge
where the inner gauge is flood lit and the outer gauge is back lit. The inner gauge
and outer gauge are lit by a signal light guide assembly that receives light from a
plurality of light sources disposed about a perimeter of the outer gauge assembly.

An example instrument cluster includes a light guide that receives light from
a plurality of light sources disposed about a perimeter of an outer gauge. The light
guide includes a light receiving surface within which light is transmitted into the
light guide. The light guide also includes a light emitting edge that directs light
from the plurality of light sources across and onto a center gauge. Between the light
receiving surface and the light emitting edge is a transition portion. This transition
portion is a curved shape that is uniformly illuminated and that emits light upwardly
onto a back side surface of the outer gauge for backlighting the outer gauge
assembly.

Accordingly, the light configuration for the example instrument cluster
provides the combined lighting of inner and outer gauges in a simple, easily
assembled configuration. Further, the curved transition portion provides a uniform
distribution of illumination that provides for the efficient use of available light.

These and other features of the present invention can be best understood
from the following specification and drawings, the following of which is a brief

description.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a front view of an example instrument cluster.
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Figure 2 is a cross-sectional cut away view of the example instrument cluster
assembly.
Figure 3 is a partial cut away view of an example light guide assembly.

Figure 4 is a top view of the light guide assembly.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Figure 1, an instrument cluster assembly 10 includes an inner
gauge 12 and an outer gauge 14. The inner gauge 12 includes a plurality or series of
marks that indicate graduations or of some vehicle operating parameter such as
vehicle speed or engine rpm. The outer gauge 14 also includes a plurality of
markings that are utilized to indicate another vehicle operating parameter. The outer
gauge 14 may also provide a surface for other -aesthetic features of the instrument
cluster. Lighting of the instrument cluster assembly 10 is provided such that the
inner gauge assembly 12 is flood lit and the outer gauge 14 is back lit. Flood lit
refers to lighting that is directed across and onto the gauge assembly 12. Light is not
emitted from beneath the gauge surface 12. Back lit refers to light that is emitted
from an underside of the outer gauge assembly 14. ‘The outer gauge assembly 14
includes a transparent material that allows a desired portion of light to be transmitted
there through to provide the desired backlight effect. Further, the outer gauge 14
may include a surface having only specific locations open to the transmission of
light and other that block light such that only desired features of the outer gauge 14
are illuminated.

Referring to Figure 2, the inner gauge assembly 12 and the outer gauge
assembly 14 are mounted within a housing 20. The housing 20 provides support for
the gauge assembly 10 and also provides a light blocking feature to prevent intrusion
of light to undesired areas.

A circuit board 16 is disposed within the housing 20 and supports a plurality
of light sources 18. The example light sources 18 comprise a plurality of light
emitting diodes LED, however other know light sources are also within the
contemplation of this invention. Light emitted from the LEDs 18 is directed through
a light guide 26. The light guide 26 provides light to both the inner gauge assembly
12 and the outer gauge assembly 14.
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The light guide 26 includes a light receiving surface 28 that receives light
from each of the adjacently disposed and mounted LEDs 18. Light transmitted and
received into the light guide 26 is directed upwardly and outwardly through a light
emitting edge 30. The light emitting edge 30 is disposed transverse relative to the
light receiving surface 28. Between the light receiving surface 28 and the light
emitting edge 30 is a transition portion 32.

The transition portion 32 is curved to uniformly direct light from the light
receiving surface 28 to the light emitting edge 30 to flood light surface 24 of the
inner gauge assembly 12. The transition portion 32 directs light from a first plane
defined by the circuit board 16, and a second plane defined by the face 24 of the
inner gauge 12. The transition portion 32 defines a curvilinear plane between the
circuit board 16 and the inner gauge face 24. The curvilinear plane is not interrupted
by joints or other intersections that may cause bright non-uniform spots. Instead, the
curvilinear plane of the transition portion provides a substantially uniform
illumination that does not require blocking and is suitable for use in illuminating a
portion of the gauge assembly 10.

The transition portion 32 includes a surface region 40 that emits light
upwardly against a back surface of the outer gauge assembly 14. The outer gauge
assembly 14 is comprised of a translucent or transparent material through which
light passes to illuminate a face 22 of the outer gauge assembly 14 in a desired
manner.

The transition portion 32 of the light guide assembly 26 utilizes light that
would otherwise require blocking to prevent undesired light leakage. As
appreciated, in prior art devices light transmitted from the light source 18 to a light
emitting edge 30 required some light blocking or other masking device to prevent
the overly bright non-uniform light from being visible. As appreciated, blocking
light reduces the efficiency of the light source and therefore required additional
lights to provide the desired illumination levels.

The example light guide 26 provides a uniformly illuminated transition
portion 32 without intersections that generated undesirable bright spots that required

blocking and reduced the efficient use of available light. The use of all the light
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increases the efficient use a light source to provide for a reduction in the number of
LEDs 18 required for a desired illumination level.

Referring to Figures 3 and 4, the light guide 26 is shown removed from the
housing 20 and without the inner and outer gauge assemblies 12, 14. The LED 18 is
shown mounted to the circuit board 16. The example light guide 26 is essentially
square shaped with rounded corners providing a smoothly transitioned curve from
the surface of the circuit board 16 to the light emitting edge 30 that is disposed
transverse to the surface of the circuit board 16. The transition portion 32 is
curvilinear to uniformly transmit and direct light as desired.

Light traveling through the light guide 26 is transmitted through the surface
region 40 of the transition portion 32 to transmit or leak a portion of light that is not
transmitted onto the inner gauge assembly 12. The amount of light that is emitted
from the transition portion 32 is determined based on the curvature of the light guide
and the angle of the edge of both the light emitting edge 30 and the light receiving
surface 28. By varying the curvature and angle of the edges of the light guide
assembly 26, the desired amount of light transmitted through the transition portion
32 for backlighting the outer gauge assembly 14 can be controlled. Further, by
varying the curvature or arc in the transition portion 32 of the light guide 26 the
maximum and minimum illumination or contrast between the backlighting of the
outer gauge assembly 14 and the flood lighting of the inner gauge assembly 12 can
be controlled to provide a desired aesthetic appearance of the gauge assembly 10.

Referring to Figure 4, a top view of a light guide assembly 26 illustrating a
relative position of each of the LEDs 18 around the light guide assembly 26. In the
illustrated example, eight LEDs 18 are utilized for illuminating the gauge assembly
10 and transmit light through the light guide assembly 26. The number of light
sources 18 is dependent on the desired illumination levels for both the flood lighting
application required to illuminate the inner gauge assembly 12 and the backlit outer
gauge assembly 14. Further, the transition portion 32 can be textured to even out
illumination transmitted through the surface region 40.

The example light guide assembly according to this invention provides for
the simplification and more efficient use of light for illuminating both an inner

gauge and an outer gauge assembly. Further, the curved transition portion generates
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a uniform illumination that can be utilized for illumination to efficiently utilize all
available light.

Although a preferred embodiment of this invention has been disclosed, a
worker of ordinary skill in this art would recognize that certain modifications would
come within the scope of this invention. For that reason, the following claims

should be studied to determine the true scope and content of this invention.
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CLAIMS

1. An instrument cluster assembly comprising:

an outer instrument surface disposed at least partially about an inner
instrument surface; and

a light guide assembly including a light receiving surface, a transition portion
comprising a continuous curved surface and a light emitting edge, wherein the light
emitting edge illuminates the inner instrument surface and the transition portion

illuminates the outer instrument surface.

2. The assembly as recited in claim 1, wherein the light receiving surface is
disposed transverse to the light emitting edge and the transition portion directs light

from the light receiving surface through to the light emitting edge.

3. The assembly as recited in claim 2, including a plurality of light sources

disposed adjacent the light receiving surface.

4. The assembly as recited in claim 1, wherein the outer instrument surface is
backlit.
5. The assembly as recited in claim 1, wherein the light guide is substantially

square shaped with rounded corners.

6. The assembly as recited in claim 5, wherein the transition portion includes a
continuous curved surface through which light is transmitted for illuminating the

outer instrument surface.

7. The assembly as recited in claim 2, wherein the transition portion includes a

textured surface.

8. The assembly as recited in claim 1, wherein the transition portion comprises

a continuous curvilinear shape that provides a uniform illumination.
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9. An instrument illuminating assembly comprising:

a light guide including a light receiving surface and a light emitting edge and
a light emitting surface, wherein the light emitting edge directs light over an inner
surface and the light emitting surface directs light to an outer surface; and

a light source disposed adjacent the light receiving surface to provide light to

both light emitting edge and the light emitting surface.

10.  The assembly as recited in claim 9, wherein the light transmitting edge

comprises an edge disposed transverse to the light receiving surface.

11.  The assembly as recited in claim 10, wherein the light transmitting surface
comprises a continuous curved surface disposed between the light receiving surface

and the light receiving edge.

12.  The assembly as recited in claim 11, wherein the curved surface comprises a

texture for projecting a desired level of illumination.

13.  The assembly as recited in claim 11, wherein the curved surface includes an
arc that provides for uniform transmission of a desired level of illumination through

the light emitting edge and the light emitting surface.

14,  The assembly as recited in claim 9, wherein the light receiving surface is
disposed on a first plane and the light emitting edge is disposed on a second plane
transverse to the first plane, and the light emitting surface is disposed on a

curvilinear plane extending between the first plane and the second plane.

15.  The assembly as recited in claim 9, wherein the inner surface comprises an

inner gauge face and the outer surface comprises an outer gauge face.

16.  The assembly as recited in claim 9, wherein the light source comprises a

light emitting diode mounted to a circuit board.
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