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COMPENSATION FREE TLLUMINATION
OF INSTRUMENT CLUSTER DISPLAY

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims priority to U.S. Provisional Application No.
60/751,072, filed December 15, 2005.

BACKGROUND OF THE INVENTION

The present invention relates to a vehicle instrument cluster, and more
particularly to a light guide assembly for an illuminated display that increases light
efficiency.

An instrument cluster for a vehicle is traditionally located on a vehicle
dashboard and includes several displays or dials that indicate various vehicle
operating conditions. For example, an instrument cluster may include a
speedometer, a tachometer, an engine condition indicator, and other known types of
gauges. These gauges are illuminated to facilitate reading of the information by the
vchicle occupants.

Instrument clusters include a printed circuit board (PCB) with electronic
components for controlling operation of the instrument clusters. Light sources, such
as light emitting diodes (LEDs), are typically mounted to the PCB. A light housing
18 used to contain the light produced by the light sources inside the instrument
cluster and prevent unwanted light leakage. The instrument cluster further includes
a display or dial on which the graphical image is formed or mounted.

The instrument cluster may include a light guide formed as a piece of clear
material which channels the light received from the light source and redistributes the
light over the display. Disadvantageously,- known light guides have not -
satisfactorily provided uniform distribution of light over the entire display. In
addition, an increased number of light sources may be required to provide the
desired uniform light distribution.

The use of compensation is known for providing evenly distributed
illumination over the entire display of the instrument cluster. Compensation is

achieved by darkening the bright spots of the dial to the level of the darkest spot of
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the dial. This requires the application of a coating to the display or dial to absorb
light in certain areas. Disadvantageously, the light efficiency provided by an
instrument cluster utilizing compensation may be poor because a large quantity of
light produced by the light source is absorbed by the compensation layer.
Accordingly, it is desirable to provide a vehicle instrument cluster that
increases the efficiency of light utilized for illuminating a display while providing

compensation free display illumination.

SUMMARY OF THE INVENTION

An example light guide assembly for illuminating a display of an instrument
cluster includes a light receiving portion, a light propagating portion and a conical
surface between the light receiving portion and the light propagating portion. An
exterior surface of the light propagating portion includes a plurality of lobes that
uniformly illuminate the instrument cluster surface as light propagates from the light
receiving portion to the conical surface and through the light propagating portion.

An example illuminated instrument cluster includes a display having a
graphical image, a pointer moveable relative to the graphical image, a light source, a
circuit board supporting the light source, a light guide, and a light housing having a
reflective surface that extends between the circuit board and the display. The
reflective surface includes a negative sloped section and a positive sloped section.

The various features and advantages of this invention will become apparent
to those skilled in the art from the following detailed description. The drawings that

accompany the detailed description can be briefly described as follows.

BRIEF DESCRIPTION OF THE DRAWINGS
Figurc 1 illustratcs sclected portions of a vchicle having an cxample
instrument cluster;
Figure 2 illustrates a cross-sectional view of the example instrument cluster
illustrated in Figure 1;
Figure 3 illustrates a perspective view of an example light guide having a

plurality of lobes;
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Figure 4 illustrates a top view of the example light guide illustrated in Figure
3; and
Figure 5 illustrates a cross-sectional view of an example instrument cluster

including a light housing and the example light guide illustrated in Figure 3.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Figure 1 illustrates selected portions of a vehicle 10 having an instrument
cluster 12, such as a vehicle gauge cluster, that communicates vehicle information to
occupants of thc vchicle 10. In the illustratcd cxample, the instrument cluster 12
includes a vehicle display 14 having a plurality of graphics 16, such as numbers,
letters, or symbols. At least a portion of the vehicle graphics 16 are illuminated
from within the instrument cluster 12 for nighttime viewing or for aesthetic
purposes, for example.

Figure 2 shows selected portions of the example instrument cluster 12,
including a light housing 18 that supports the display 14 and a circuit board 20, such
as a printed circuit board (PCB). A pointer 22 is mounted to the circuit board 20 for
movement relative to the display 14 and is used to indicate the current status of the
vehicle operating condition. The circuit board 20 also includes a light source 24,
such as a light emitting diode (LED), for illuminating the display 14 and the pointer
22. However, other lighting types are contemplated as within the scope of the
present invention.

When the instrument cluster 12 is assembled, the light sources 24 are
mounted to the circuit board 20 and are aligned adjacent to a center 27 of the display
14. In one example, the light sources 24 are at least partially aligned with a housing
26 of the pointer 22. However, the light sources 24 may be positioned at other
locations within the instrument cluster 12.

The pointer 22 is driven by a shaft 28 of a motor 30, such as a stepper motor,
and is rotated to a desired position relative to the display 14 including the vehicle
graphics 16. When activated, the light source 24 emits light. A light guide 32
receives the light from each light source 24, and uniformly disperses the light across
the display 14 to evenly illuminate the vehicle graphics 16 of the display 14, as is
further discussed below.
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Figure 3 illustrates an example light guide 32. The light guide 32 is formed
from a transparent material, such as clear plastic, for example. The light guide 32
includes a light receiving portion 34, a light propagating portion 36 and a conical
surface 38.

The light receiving portion 34 is disposed transverse to the display 14 where
the light guide 32 is positioned within the instrument cluster 12 (See Figure 5), in
one example. In another example, the light receiving portion 34 is disposed within
the instrument cluster 12 perpendicular to the display 14. The light propagating
portion 36 is transversc to the light receiving portion 34 in onc cxample, and in onc
embodiment is perpendicular to the light receiving portion 34. The conical surface
38 extends between the light receiving portion 34 and the light propagating portion
36. In one example, the conical surface 38 is inclined to direct light from the light
receiving portion 34 to the light propagating portion 36.

An aperture 40 extends through the center of the light receiving portion 34.
In one example, the light receiving portion 34 and the light propagating portion 36
are substantially cylindrical in shape. However, the actual size, shape and
configuration of the light receiving portion 34 and the light propagating portion 36
will vary depending upon design specific parameters, including the design
requirements of the instrument cluster 12.

Figure 4 shows an exterior surface 42 of the light propagating portion 36
including a plurality of lobes 44. In one example, the plurality of lobes 44 are
positioned circumferentially about the exterior surface 42. In another example, the
plurality of lobes 44 are spaced equidistantly about the exterior surface 42. In yet
another example, the lobes 44 include a crescent shape.

In the illustrated example, the exterior surface 42 includes four lobes 44.
The number and position of the lobes 44 corrcsponds with the numbcer of light
sources 24. The actual number, positioning and shape of the lobes 44 will vary
depending upon design specific parameters, including the size of the instrument
cluster 12 and the number of light sources 24 utilized. The lobes 44 control the light
which escapes the light guide 32 to provide an even illumination distribution of the

light on the display 14.
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Tn the example illustrated in Figure 5, the light housing 18 of the instrument
cluster 12 includes a reflective surface 46, which extends between the circuit board
20 and the display 14. The reflective surface 46 extends circumferentially about a
center 25 of the circuit board 20.

In one example, the light housing 18 includes a negative sloped section 52
and a positive sloped section 54. The negative sloped section 52 is positioned
adjacent to a center 25 of the circuit board 20 and the positive sloped section 54 is
positioned adjacent to an outer periphery 56 of the circuit board 20. In one example,
the negative sloped scetion 52 cxtends from a center of the light housing 18 toward
the circuit board 20 at an angle of approximately 5°. In another example, the
negative sloped section 52 extends from the center of the light housing 18 toward
the circuit board 20 at an angle of approximately 10°. In yet another example, the
angle of the negative sloped section 52 is between 1° to 10°. The actual angle of
slope of the negative sloped section 52 will vary depending upon design specific
parameters, including the number of light sources 24 utilized and the size of the
instrument cluster 12. The positive sloped section 54 extends between the negative
sloped section 52 and the display 14.

The area of the light housing 18 which is closest to the light sources 24
receives a greater amount of illumination than the area of the light housing 18
further distanced from light sources 24. The negative sloped section 52 absorbs an
increased amount of light near the light sources 24 because of its slope. Therefore,
even illumination of the display 14 is provided without the need to provide
compensation on either the reflective surface 46 or the display 14.

A light source 24 is mounted to the circuit board 20 and positioned adjacent
each lobe 44 of the light guide 32. That is, at least one light source 24 is associated
with cach lobc 44 provided on the light guide 32. Light from cach light sourcc 24 is
emitted into the light receiving portion 34 in a direction D1, which is transverse to
the display 14. In one example, the direction D1 is perpendicular to the display 14.
A portion of the light L1 propagates up through the light guide 32 and illuminates
the pointer. A second portion of the light L2 reflects off of the conical surface 38 of
the light guide 32 and directly illuminates the display 14. A third portion of the light
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L3 reflects off of the reflective surface 46 of the light housing 18 and subsequently
illuminates the display 14.

In one example, the light 13 reflects off of the negative sloped section 52 of
the reflective surface 46. In another example, the light L3 reflects off the positive
sloped section 54. In yet another example, the light L3 reflects off each of the
negative sloped section 52 and the positive sloped section 54 to illuminate the
display 14.

The example configuration of the instrument cluster 12 provides for the
simultancous illumination of both the pointer 22 and the display 14. In addition, the
lobes 44 of the light guide 32 provide increased light efficiency by more efficiently
distributing the light from the light sources 24, and enable a reduction of the number
of light sources needed to effectively illuminate the instrument cluster 12. The
negative sloped section 52 of the reflective surface 46 of the light housing 18
provides even illumination of the display 14 without the need to provide
compensation on the display 14 of the light housing 18.

The foregoing description shall be interpreted as illustrative and not in any
limiting sense. A worker of ordinary skill in the art would recognize that certain
modifications would come within the scope of this invention. For that reason, the
follow claims should be studied to determine the true scope and content of this

invention.
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CLAIMS

1. A light guide assembly for illuminating a display of an instrument cluster,
comprising:

a light receiving portion disposed transverse to said display;

a light propagating portion transverse to said light receiving portion; and

a comical surface positioned between said light receiving portion and said
light propagating portion, wherein an exterior surface of said light propagating
portion includcs a plurality of lobes that uniformly illuminatc said display as light
propagates from said light receiving portion to said conical surface and through said

light propagating portion.

2. The assembly as recited in claim 1, wherein said exterior surface of said light
propagating portion is at least partially cylindrical in shape, said plurality of lobes

positioned circumferentially about said exterior surface.

3. The assembly as recited in claim 2, wherein said plurality of lobes are

equidistantly positioned about said exterior surface of said light propagating portion.

4, The assembly as recited in claim 1, wherein said plurality of lobes are at least

partially crescent shaped.

5. The assembly as recited in claim 1, wherein said conical surface is inclined
to direct a portion of the light from the light receiving portion into said light
propagating portion.

6. The assembly as recited in claim 1, wherein at least one light source is

positioned adjacent each of said plurality of lobes.



10

15

20

25

30

WO 2007/070759 PCT/US2006/061718

7. An illuminated instrument cluster comprising

a display including at least one vehicle graphic;

at least one pointer moveable relative to said at least one vehicle graphic;

at least one light source positioned to illuminate at least a portion of said at
least one vehicle graphic;

a circuit board supporting said at least one light source;

at least one light guide for directing light from said at least one light source
to each of said at least one pointer and said display; and

at lcast onc light housing supported by said circuit board and including at
least one reflective surface extending between said circuit board and said display,
wherein said at least one reflective surface includes a negative sloped section and a

positive sloped section.

8. The cluster as recited in claim 7, wherein said at least one reflective surface
extends circumferentially about a center of said circuit board, said negative sloped
section positioned adjacent said center of said circuit board and said positive sloped

section positioned adjacent a periphery of said circuit board.

9. The cluster as recited in claim 7, wherein said negative sloped section

extends from a center of said at least one light housing toward said circuit board.

10. The cluster as recited in claim 7, wherein said positive sloped section extends

between said negative sloped section toward said display.

11. The cluster as recited in claim 7, wherein said at least one light guide
includes a light rceeiving portion, a light propagating portion and a conical surfacc

between said light receiving portion and said light propagating portion.

12. The cluster as recited in claim 11, wherein an exterior surface of said light
propagating portion includes a plurality of lobes that uniformly illuminate said
display as light propagates from said light receiving portion to said conical surface

and through said light propagating surface.
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13. The cluster as recited in claim 11, wherein at least a portion of said light
from said at least one light source is directed into said light receiving portion,
reflects off said conical surface and is directed into said light propagating surface

prior to exiting said at least one light guide.

14.  The cluster as recited in claim 13, wherein a portion of said light which exits
said at least one light guide reflects off said at least one reflective surface to

illuminate said display.

15. The cluster as recited in claim 13, wherein a portion of said light which exits

said at least one light guide directly illuminates said display.

16. The cluster as recited in claim 11, wherein a portion of said light from said at
least one light source bypasses said conical surface and is directed within said

pointer.

17. The cluster as recited in claim 7, wherein said at least one light source

includes a light emitting diode.
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