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EXTERIOR MIRROR WITH SUPPLEMENT
TURN SIGNAL

BACKGROUND OF THE INVENTION

The present invention relates to exterior vehicle mirrors
which include a supplemental turn signal, and more particu-
larly to the use of a flexible circuit board allowing the turn
signal display sections to conform to the surface of various
exterior side mirrors and to reduce weight.

Current motor vehicles include turn signals at the front
and rear of the vehicle to alert other drivers when the vehicle
is turning or making a lane change. It is advantageous to
make the turn signals as conspicuous as possible to an
adjacent vehicle. However, styling considerations have gen-
erally dictated against the use of additional lights on the
body of the vehicles.

It is known to project turn signals from the exterior
mirrors of a vehicle to provide a prominent turn signal
indication in addition to the mandated signal. One commer-
cial exterior side mirror includes a turn signal indicator
displayed in the mirror glass. The known mirror apparatus
utilizes a mirror glass which is reflective of most visible light
wavelengths but substantially transparent to a small prede-
termined band of light wavelengths. A turn signal indicator
is displayed by an LED array behind the mirror glass
generating light of the small predetermined wavelength.
However, the method for manufacturing the mirror glass
which transmits only the predetermined wavelength is
expensive. In addition, the light sources required to generate
light of the predetermined wavelength are more expensive
than a light source which generates a wider spectrum of light
wavelengths.

SUMMARY OF THE INVENTION

The present invention overcomes the problems encoun-
tered with conventional turn signal mirrors by providing a
turn signal module which allows the use of a common array
in various location of an external side mirror. Preferably, a
display section adjacent the inventive mirror displays a turn
signal which is visible to adjacent vehicles while providing
the driver with the required “field of view” from the vehicle
mirror. Alternate display sections display the turn signal
directly through the exterior mirror glass without intrusion
into the “field of view.”

The mirror apparatus of the present invention generally
includes a housing, a reflective mirror glass and a display
section. The display section is positioned to direct a plurality
of Light Emitting Diodes (LEDs) to produce a light signal
such as a chevron-like flashing turn signal through the
mirror glass. By locally removing selective portions of the
reflective surface or coating, the mirror glass is provided
with a transparent surface portion to allow transmittance of
the light signal. The mirror glass therefore provides a
reflective view in the conventional manner and the trans-
parent surface portion, which can be defined by a plurality
of individual windows. Accordingly, the removal of the
reflective coating allows direct transmission of the light
signal from the display section and further allows the use of
standard mirror glass without the necessity of specialized
dichroic coatings. It will be understood that various shapes
and configurations can be provided by selectively removing
desired portions of the reflective coating.

To arrange and mount the LEDs in a desired orientation
within the housing, a module is preferably provided to
conform the LEDs and a flexible circuit board to the desired
location. In an alternate embodiment of the present inven-
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tion the display section takes advantage of the flexible
circuit board to conform the LEDs to the housing adjacent
to or behind the mirror glass. In this embodiment the light
signal does not pass through the mirror glass but conforms
to the shape of the housing such that the light signal is
displayed adjacent to the mirror glass.

BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages of the present invention will be readily
appreciated as the same becomes better understood by
reference to the following detailed description when con-
sidered in connection with the accompanying drawings
wherein:

FIG. 1 is a front view of a mirror apparatus in accordance
with the present invention;

FIG. 2 is an expanded view of a display section in
accordance with the present invention;

FIG. 3 is a cross-sectional view of the display section of
the present invention taken along line 3—3 of FIG. 1;

FIG. 4 is an alternate embodiment of a mirror apparatus
shown in FIG. 1;

FIG. § is an expanded view of a flexible circuit board in
accordance with the present invention;

FIG. 6 is a cross-sectional view of the display section of
the present invention taken along line 6—6 of FIG. 4;

FIG. 7 is a front view of a mirror apparatus showing an
alternate mounting arrangement of the display section in
accordance with the present invention;

FIG. 7Ais a cross-sectional view of the display section of
the present invention taken along line A—A of FIG. 7,

FIG. 7B is a cross-sectional view of the display section of
the present invention taken along line B—B of FIG. 7,

FIG. 8 is a front view of a mirror apparatus showing an
alternate mounting arrangement of the display section in
accordance with the present invention;

FIG. 8A s a cross-sectional view of the display section of
the present invention taken along line A—A of FIG. §;

FIG. 9 is a front view of a mirror apparatus showing an
alternate mounting arrangement of the display section in
accordance with the present invention;

FIG. 9A is a cross-sectional view of the display section of
the present invention along line A—A of FIG. 9;

FIG. 10 is a front view of a mirror apparatus showing an
alternate mounting arrangement of the display section in
accordance with the present invention;

FIG. 10A is a cross-sectional view of the display section
of the present invention taken along line A—A of FIG. 10;

FIG. 11 is a front view of a mirror apparatus showing an
alternate mounting arrangement of the display section in
accordance with the present invention; and

FIG. 11A is a cross-sectional view of the display section
of the present invention taken along line A—A of FIG. 11.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A mirror apparatus 10 according to a first embodiment of
the present invention, is shown in FIG. 1. Although the
invention will be described and illustrated as a left exterior
side mirror for an automotive vehicle, it should be under-
stood that the present invention is also used for the right
exterior side mirror. Further, although this invention is
described in the context of providing information to the
driver of adjacent vehicles, the light could also be used for
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other purposes. As an example, the light source could be
used as a warning when doors are open and when doors are
ajar.

As will be further described below the mirror apparatus
10 generally includes a housing 14 having an inboard side 11
an outboard side 12, a mirror glass 16 and a display section
24. The display section 24 is positioned to direct a light
signal such as a flashing turn signal to a second observer
adjacent the vehicle, while preferably preventing a first
observer inside the vehicle from directly viewing the light
source.

As shown in FIG. 1, the display section 24 provides a
chevron-like display having a plurality of Light Emitting
Diodes (LEDs) 26 (FIG. 3) which produce a light signal
such as a flashing turn signal through the mirror glass 16. A
mirror glass 16, as commonly known, is typically manufac-
tured by integrating a reflective coating or film 22 on the
front or rear of the mirror glass 16 to provide for the
reflection of ambient light. Therefore, removal of the reflec-
tive coating allows for the direct transmission of light
through the mirror glass 16. The mirror glass 16 is preferably
mounted in a conventional manner such that the first
observer inside the vehicle can adjust the reflective view
adjacent the vehicle (not shown).

Individual windows 28 are preferably burned through the
reflective coating of the mirror glass 16 to allow the light
signal from the LEDs 26 to pass through. By locally burning
away selective portions of the reflective surface 22 with a
laser or the like, the mirror glass 16 is provided with a
transparent surface portion which is defined by the indi-
vidual windows 28 within the reflective surface 22. The
mirror glass 16 therefore provides a reflective view in the
conventional manner and individual windows 28 to allow
the direct transmission of the light signal from the display
section 24. As the transparent portion is preferably only a
small portion of the mirror glass 16, the loss of reflective
surface 22 area is minimized such that the mandated “field
of view” is not compromised. As shown in FIGS. 1 and 2,
the windows 28 are elliptical with a major, horizontally
extending axis.

Additionally, as the individual windows 28 are formed by
the selective removal of the reflective surface 22, the
remaining transparent portion is formed by the underlying
surface of the mirror glass 16 which allows a full spectrum
of light to pass through. Therefore, by simply removing the
reflective surface portion 22 in localized areas, the require-
ments of expensive coatings or films which maintain a
reflective view while passing a particular wavelength of
light is eliminated. Further, currently available commercial
mirror glass can be adapted for use with the present inven-
tion as only the reflective surface portion 22 of a conven-
tional mirror need be removed in the desired localized areas.

Although a plurality of individual windows 28 are
illustrated, it will be understood that various shapes and
configurations can be provided by selectively removing
portions of the reflective coating. For example, the chevron
can be an uninterrupted line instead of individual windows
28. Further, practically any shape can be created directly on
the mirror glass 16, such as an arrow, bar, or the like. By
arranging the plurality of LEDs 26 in a desired orientation,
any type of signal can thus be displayed.

To arrange the LEDs 26 in a desired orientation, a module
30, as shown in FIG. 2 can be provided. The module 30,
preferably includes a plurality of tunnels 32 for receipt of the
individual LEDs 26. By canting the tunnels 32 toward the
outboard side 12 of the housing 14 (FIG. 1) the light signal
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from the LEDs is directed to a second observer, while
minimizing a first observer inside the vehicle (not shown)
from directly viewing the light source. This prevents the first
observer, such as a vehicle driver, from being distracted by
a direct view of the light source.

A sectional view along line 3—3 of FIG. 1 is shown in
FIG. 3. The module 30 is illustrated as attached to the
housing 14 by tabs 34 and snap retainers 36. The module 30
preferably includes a lens 38 at an end of each tunnel 32 to
protect the LEDs 26. Further, the module 30 provides
support and retention for a flexible circuit board 40 which
allows the LEDs 26 to conform to various surfaces and
configurations. The lens 38 may be discreet to each tunnel 32
or comprise a single lens across the plurality of tunnels.
Alternately, the lens 38 can comprise a part encompassing
the LED array and the housing 14 they are mounted to. In
another alternate construction, the lens may be co-injection
molded as a part of the housing containing the tunnels for the
LED array with a separate cover.

An alternate embodiment of the present invention is
shown in FIG. 4. The mirror apparatus 50 generally includes
a housing 52 having an inboard side 54 an outboard side 56,
a mirror glass 58 and a display section 60. The display
section 60 is positioned adjacent the mirror glass 58 to direct
a light signal to a second observer adjacent said vehicle,
while preferably preventing a first observer inside the
vehicle from directly viewing the light signal. The display
section 60 takes advantage of a flexible circuit board 62 to
conform a LED array 64 to the housing 52 adjacent the
mirror glass 58.

As shown in FIG. 5, the LED array 64 is preferably a
plurality of “tombstone” shaped LEDs, however it is to be
understood that various types and shapes of lighting devices
can be similarly adapted for use with the flexible circuit
board 62. The flexible circuit board 62 advantageously
allows the LED array 64 to conform to various curvalinear
surfaces. It will be further understood that the module and
array design is not restricted to use in areas adjacent the
mirror glass. Flexible circuit boards are known, and the
construction of such a board forms no portion of the present
invention. The flexible circuit board 62 prevents the restric-
tion of the LED array 64 to linear surfaces or single
installation possibilities to therefore allow the use of a
common array in different areas and both left and right
exterior mirror assemblies without compromising the base
design. That is, by using a flexible array, a common array
can be used across a variety of housing shapes.

The electronic components 69 are preferably mounted in
the center area of the flexible circuit board 62 to further
allow the LED array 64 to be formed to the attached
surfaces. Further, the LED array can be mounted to the
flexible circuit board 62 at various angles to allow additional
mounting possibilities. Accordingly, by mounting the elec-
trical components 70 in the center of the board 62 and
allowing for the flexibility of the LED array 64, the display
section 60 can be commonly used with different module 66
assemblies (FIG. 6).

A sectional view along line 6—6 of FIG. 4 is shown in
FIG. 6. To arrange the LED array 64 in a desired orientation,
a module 66 can be provided to retain and conform the
flexible circuit board 62 and LED array 64 to the housing 52.
The module 66 is illustrated as “snapped” into the housing
52 and preferably includes a lens 68 to protect the LED array
64. However, to supply a module 66 that can be used in
multiple applications without introducing complexity, the
present invention provides multiple attachment systems.
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Additionally, the module 66 can be manufactured of a
flexible material to allow conformal mounting possibilities
in cooperation with the flexible circuit board 62 such that the
module 66 is “flex-fit” to the desired surface.

The use of the flexible circuit board 62 which can be
installed in various modules allows many mounting possi-
bilities without the use of dedicated components. To provide
a mounting system that can be used in multiple applications,
it is preferred to provide multiple attachment systems that
can be incorporated for use with the supplemental turn
signals of the present invention. The mounting systems thus
provide a secure attachment without increasing complexity.
As will be further described below, there are basically two
types of mounting methods, serviceable and non-
serviceable.

As shown in FIG. 7, a serviceable mounting system
allows the display section 70 to be inserted and removed
within the housing 72 to thereby allow maintenance and part
replacement within the display section 70. By this mounting
system the display section 70 “snaps” in place. As shown in
FIG. 7A, a cross-sectional view of the display section 70, a
tab 76 integrally molded to the display section 70 slides
under an associated tab 74, which is integral to the housing
72. To lock the display section 70 in place, a hook like
member 78 retains the opposite portions of the display
section 70.

As shown in FIG. 8, an alternate serviceable mounting
system also allows the display section 80 to be inserted and
removed from the housing 82. FIG. 8A is a cross-sectional
view of the display section 80 taken along line A—A of FIG.
8. FIG. 8 A shows the preferable identical three-point mount-
ing arrangement including a “Christmas tree” like male
connector 84 which is inserted into a receptor 86 integrally
mounted in the housing 80. By providing identical attach-
ment points, component commonality is increased and cost
is reduced.

FIG. 9 is yet another alternate serviceable mounting
system which uses a common fastener 96 to anchor the
display section 90 to the housing 92. As shown in FIG. 9A,
a fastener 96 such as a screw, attaches a plurality of tab
members 94 integrally molded to the display section 90
directly to the housing 92.

As shown in FIG. 10, a non-serviceable heat-stake mount-
ing system permanently attaches the display section 100 to
the housing 102. FIG. 10A illustrates a cross-sectional view
of the display section 100 tabs 104 of the present invention
taken along line A—A of FIG. 10. As shown in FIG. 10A,
a pin 106 passes through a corresponding hole 108 in each
mounting tab 104. After the display section 100 is fitted to
the pins 106 of the housing 102, the pins 106 are heated to
create a head 110 which retains the display section 100 to the
housing 102. Although this mounting system is non-
serviceable, it advantageously eliminates components and
simplifies retention.

Yet another non-serviceable mounting system which per-
manently attaches the display section 112 to the housing 114
is shown in FIG. 11. FIG. 11A illustrates a cross-sectional
view of the display section 112 mounting tabs 116 of the
present invention taken along line A—A of FIG. 11. As
shown in FIG. 11A, the mounting tabs 116 are sonically
welded 118 directly to the housing 114. Although this
mounting system shows the sonic welds 118 placed along
tabs 116, it will be understood that this type of attachment
can be located in other display section 112 areas as well.

The adaptability of the above mounting systems thus
allow many conventional mirror assemblies to be retrofit
with the supplemental turn signal of the present invention.
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The present invention has been described in an illustrative
manner, and it is to be understood that the terminology
which has been used is intended to be in the nature of words
of description rather than of limitation. Obviously, many
modifications and variations of the present invention are
possible in light of the above teachings. It is, therefore, to be
understood that within the scope of the appended claims the
invention may be practiced otherwise than as specifically
described.

What is claimed is:
1. A rear view mirror apparatus for a motor vehicle
comprising:

a housing adapted to be mounted on the vehicle, said
housing provided with an inner surface portion having
a predetermined curvalinear contour;

a mirror glass providing a reflective view, said mirror
glass mounted in said housing and having an outer edge
portion spaced inwardly from said inner surface portion
of said housing; and

a display section for selectively generating a light signal,
said display section positioned between said inner
surface portion of said housing and said outer edge
portion of said mirror glass;

said display section including a plurality of LEDs
arranged in a predetermined pattern on a flexible circuit
board, said circuit board supported within said housing
such that said board flexes to substantially conform to
said predetermined curvalinear contour of said mirror
housing.

2. The mirror apparatus of claim 1, wherein said housing
has an inboard side and an outboard side, said display
section having a light emitting diode canted toward said
outboard side.

3. A rear view mirror apparatus for a motor vehicle
comprising:

a housing adapted to be mounted to the exterior of the

vehicle;

a mirror glass mounted in said housing, said mirror glass
including a reflective surface portion and a plurality of
individual, substantially transparent windows formed
therein, the windows arranged in a predetermined pat-
tern to provide a vehicle turn signal indicator; and

a display section mounted within a module behind said
mirror glass for selectively generating a light signal,
said display section including a plurality of LEDs
corresponding to the number of said windows, said
LEDs being arranged in said predetermined pattern and
being positioned such that each LED directs light
through a separate one of said windows to generate said
turn signal indicator.

4. A rear view mirror apparatus according to claim 3
wherein at least one of said windows is generally elliptical
with a generally horizontally extending major axis.

5. A rear view mirror apparatus according to claim 4
wherein the one LED associated with said one elliptical
window is canted to direct light outwardly away from the
vehicle through said one elliptical window.

6. A rear view mirror apparatus according to claim 3
wherein said predetermined pattern is a chevron pattern.

7. A rear view mirror apparatus according to claim 3
wherein said module is removably attached to the backside
of said mirror glass.



