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AUTO DIMMING VEHICLE MIRROR

FIELD OF THE INVENTION
The present invention relates to vehicle mirrors and in particular to vehicle mirrors
that have the capacity to decrease the intensity of reflected light (“dim”) during

certain conditions.

BACKGROUND
Modern vehicles are equipped with a plurality (typically three) of rear view mirrors
which, in use, are all positioned to allow the driver to view other vehicles behind his

or her vehicle.

During night time driving conditions, glare caused by the reflection of following
vehicle head lights in these rear view mirrors presents a problem to the driver. There
is a need to reduce this glare while allowing the driver to continue to see behind the

vehicle.

Known solutions to night time head light glare have included interior rear view
mirrors that are manually manipulable between a day time reflecting position and a
night time reflecting position. These mirrors use first and second surface reflections
from prisms with a reflective coating on one surface. Also known are external
vehicle mirrors (wing mirrors) that have dimmable mirrors controlled and powered
from the vehicle.

A disadvantage with known electronic dimming methods has been cost and
complexity and the need to integrate with vehicle systems or other mirrors for a

dimming signal and for power supply.
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It is an object of the invention to provide improved automatic dimming for rear view

mirrors.

According to the invention there is provided a vehicle mirror assembly comprising:

areflective element for reflecting incident light, the reflective element having a
viewable side;

ameans for varying the intensity of light reflected from the viewable side;

a photo-electrical power cell for powering the means for varying the intensity
of reflected light; and

a control means for controlling the means for varying the intensity of reflected
light in response to ambient light conditions,

wherein, in use, the intensity of the light reflected from the viewable side is

reduced in low ambient light conditions.

The reflection of incident light from the headlights of following vehicles (glare light)
at night can thereby be reduced.

The means for varying the intensity of light reflected may take a number of forms.
For instance it may take the form of a conventional reflective element (a glass or
plastic sheet having a thin reflective layer bonded to one side) overlayed with a light
transmitting sheet that is dimmable. Or it may take the form of a special reflective

element the reflective properties of which are variable.

According to a first preferable form of the invention, the device for converting light
into electrical power uses the incident light to produce sufficient real-time power to
power the means for varying the intensity of light reflected without the need for a

power storage means.

With this first preferable form of the invention, the source of power is glare light

from following vehicles (for instance).
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Preferably, the mirror assembly further comprises an incident light directional
element arranged and constructed to exclude incident light from reaching the photo-
electrical power cell where the angle of incidence of the incident light falls outside of

preset angles.

According to a second preferable form of the invention, mirror assembly further
comprises a power storage means wherein the source of power for the means for
varying the intensity of light reflected is ambient light and the power storage means

provides peak power to power the means for varying the intensity of light reflected .

Preferably, the control means for controlling the means for varying the intensity of
reflected light comprises an ambient light directional element and a photo-electrical
switching device, the ambient light directional element arranged and constructed to
pass the ambient light to the photo-electrical switching device only where the angle
of incidence of the ambient light falls within a preset range.

According to a further aspect of the invention, a transparent photo-electrical power

cell is used, the power cell overlaying the means for varying the intensity of light.

Specific embodiments of the invention will now be described in some further detail
with reference to and as illustrated in the accompanying figures. These embodiments

are illustrative, and are not meant to be restrictive of the scope of the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION
A preferred embodiment of the invention is illustrated in the accompanying

representation in which:

Figures 1, la and 1b show schematic sectional views of part of a vehicle mirror
assembly in accordance with alternative embodiments of a first preferable form of

the present invention.

JP 2004-532767 A 2004.10.28
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Figure 2 shows a schematic sectional view of a vehicle mirror assembly in accordance
with a further alternative embodiment of the first preferable form of the present

invention.

Figure 3 shows a schematic sectional view of a vehicle mirror assembly in accordance
with a still further alternative embodiment of the first preferable form of the present

invention.

Figure 4 shows a schematic view of a vehicle mirror assembly in accordance with an

embodiment of a second preferable form of the present invention.

Figures 5 to 7 show rear views of vehicle mirror assemblies in accordance with the

invention.

Figures 8 to 10 show alternative schematic views of light receiving components of the

mirror assemblies shown in Figures 1 to 7.

Referring to Figure 1, a vehicle mirror assembly 10 comprises a reflective element 21
for reflecting incident light, a means for varying the intensity of light reflected from
the reflective element in the form of an electro-optic dimming element 20 and an
external glass pane 12. The dimming element 20 may take a number of forms. For
instance the dimming element 20 may be in the form of a gel or liquid containing
crystals or other suspended particles (such as used in LCD displays or electro-

chromic films). Any other suitable electro-optic device may be used.

The reflecting element 21 is selected to reflect approximately 60% of incident light. A
portion of the remaining 40% of the light passes through the reflective element 21
and through an internal glass pane 22 to a device for converting light into electrical

power that is a photo-electrical power cell, in the form of a photovoltaic cell 35. The
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photovoltaic cell 35 is provided to power the dimming element 20. A photo-electrical
switching device in the form of a photo switch 36 is connected to the photovoltaic cell
35 and is connected to an electrode 27 through a conductor 27, This electrode 27
may be a separate element or may be the reflective element functioning as an
electrode. A second electrode 26, that is transparent, is connected to the photo-

voltaic cell 35 by a conductor 26’ as shown in Figure 1.

The photo switch 36 (or alternatively another photo-electrical switching device such
as a light sensitive resisting element) in combination with a directional filter 32
provides a means for controlling the dimming element 20 in response to the ambient

light conditions.

With the embodiment shown in Figure 1, the photo switch 36 is connected in series
with the power source 35 and therefore is designed to switch off, or substantially off,
when it receives strong ambient light, thereby ensuring that power from the power
source 35 does not flow to the dimming element during day light hours (or other
times of high ambient light).

In other embodiments, not shown, photo switches 35 that switch on when they
receive light are employed in conjunction with an alternative appropriate circuit

arrangement.

Directional filters 30 and 32 are provided between the internal glass pane 22 and the
photo-voltaic element 35 and photo switch 36 respectively to ensure that only
incident light from selected directions reaches the photo-voltaic element and photo

switch respectively.

As shown in Figure 1, the glare directional filter 30 is arranged to allow incident light
G

with an incident angle e+/-b (measured with respect to the plane of the reflective

element 21) to reach the photo voltaic-element 35. Light having an incident angle
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outside this range, is prevented from reaching the photo-voltaic element 35 by the
directional filter 30. Because the photo-voltaic element 35 powers the dimming
element, power is only available from light with an incident angle that will pass
through the glare filter. Tn other words, the dimming mirror only receives power
from glare light and therefore only dims glare light. Depending on the application,
the incident angle of glare light allowed through by the dimming element may be

varied.

For a driver’s side mirror, directional filter 30 is orientated at about 760 (angle e
shown in Figure 1) to the plane of the reflective element 21. (For a passenger side
mirror, directional filter 30 is orientated at about 60°). The directional filter 30 is
constructed so as to allow light having an incident angle e=76° (60°) + or - b=207to

allow for mirror angle adjustment for different drivers.

In high ambient light conditions, it is not necessary or desirable to have the dimming
element 20 operational. An ambient light directional filter 32 is provided between
the internal glass 20 and the photo switch 36 to ensure that ambient light “A” coming
from directions outside of the glare directions reaches the photo switch 36. In this
embodiment the directional filter 32 allows light to pass through where that light has
an incident angle of c+/-g (to the plane of the reflective element 21). With this
arrangement, during periods of high ambient light (such as during daylight hours)
light reaches the photo-switch 36 causing a reduction (or elimination) of signal to the
dimming element 20. The reduced (or eliminated) signal results in little or no
dimming of the dimming element 20. Thus in daylight conditions, the mirror

functions like a conventional non-dimming mirror.

The angles shown in Figure 1 and discussed above are all measured within a
horizontal plane parallel to the ground. However, the ambient light directional filter
32 may be orientated to discriminate against light from this plane, thereby, avoiding



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(19) JP 2004-532767 A 2004.10.28

WO 03/004312 PCT/AU02/00862

7

glare light interference. Furthermore, the ambient light directional filter 32 may be

crescent shaped and may be positioned at any convenient location around the mirror.

Figure 2 shows an alternative embodiment of a first preferred form of the invention
in which a vehicle mirror assembly 10 comprises a reflective element 21, a means for
varying the intensity of light reflected from the reflective element in the form of an
electro-optic dimming element 20 and an external glass pane 12. With this
embodiment of the invention, a light concentrator in the form of a fresnel lense 24 is
used in conjunction with a photovoltaic cell 35. By using such a concentrator the
intensity of the light falling on the photovoltaic cell 35 is increased and the need for a
directional filter, such as a directional filter 30 shown in Figure 1, is eliminated. (A
fresnel lense is inherently directional).

Figure 3 shows a further alternative embodiment of a first preferred form of the
invention. With this embodiment, the reflective element and the dimming element
are one. The reflective element 21 is an electro-optic device capable of changing its
level of reflectance in response to the application of a voltage. Various electro-optic

devices may be used to provide such a variable reflective element.

With both of the above two embodiments shown in Figures 2 and 3, the control
means for controlling the level of reflectivity of the reflecting element 21 can take a
number of forms. For instance it may take the form of a combination of a directional
filter and a photo switch such as that used in the embodiment described and

illustrated in Figure 1 or it may take the form of a controller described below.

The photo-voltaic cell 35 is positioned behind the reflecting element 21 in all of the
abovedescribed embodiments (shown in Figures 1, 2 and 3). In an alternative
configuration, a transparent photo-electric power cell (a photo-voltaic cell or a solar

cell) 35 can be placed in front of (on the viewable side) of the reflective element 35.
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For instance, with the embodiments shown in Figure 1a and 1b, a transparent solar

cell 35 is located in front of the dimming element 20.

With the embodiments shown in Figure 1a, the power to the dimming element will
be reduced when incident light is non glare light since the projected area of the solar
cell 35 will be reduced where the angle of incidence of the light is high. In addition
to this effect, a transparent solar cell 35 having directional properties may be
employed. In this way, the overall assembly will not dim the image reflected to the

driver excessively when non glare light is incident on the mirror.

With the embodiment shown in Figure 1b, a further photo switch 37 together with a
directional filter 31 is employed. These additional elements are provided to ensure
that only glare light activates the dimming element 20. With this arrangement, a
solar cell 35 with no inherent directional properties or poor inherent directional

properties can be employed.

An embodiment of a second preferable form of the invention, diagrammatically
illustrated in Figure 4, is similar to the embodiment of the first preferable form of the
invention described above but ambient light, rather than glare light, is used as a
power source. With this embodiment, a power storage means such as a rechargeable
battery 42 is used to store power generated by a photovoltaic cell (in the form of a
solar cell 35) from ambient light (such as sun light). This stored power is used to

power the dimming element when glare light is incident on the mirror.

This embodiment also shows an alternative to the use of directional filters to control
the level of reflective light. In this embodiment a controller 40 is employed. The
controller 40 receives signals from a forward facing photoelectric cell 50 and a
rearward facing photoelectric cell 52. The forward facing cell 50 detects ambient

light and the rearward facing cell 52 detects glare light.



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(21) JP 2004-532767 A 2004.10.28

WO 03/004312 PCT/AU02/00862

9

With each of the above described embodiments the reflective element is selected so
as to allow some transmission of light through to a photo-voltaic element and/or a
photo switch or resisting element. For instance a reflective element having 60°

reflectance and up to 40° transmission may be used.

The signal to the dimming element may be voltage or current or a modulating or
pulse width modulated signal controlled by the light levels. For example, conductor
27" in Figure 1 can be replaced by controller 40 for appropriate signal processing.

A slow change in the level of dimming is desirable to prevent a problem with
extraneous light sources (e.g. street lights etc). This can be achieved by the use of

smoothing electronics where the response time of the dimming element is too high.

With the embodiments illustrated in Figures 1 to 3 described above, the light
powering the dimming element 20 must first pass through the reflective element 21.
As stated above, the reflecting element 20 may only transmit 40% or less of the
incident light (with the remainder being reflected or absorbed). Figures 5, 6 and 7
show alternative configurations in which the light receiving aperture or lense for at
least the photovoltaic element 35 (and desirably the photo switch 36) is not located
behind the reflective element. With these configurations, a light receiving module 38
is positioned adjacent the mirror in either the base 14 (as shown in Figure 5) or the
leg 15 (as shown in Figure 6) or around the periphery of the mirror (as shown in

Figure 7). These configurations allow capture of more light energy per unit area.

Figures 8 to 10 show schematically three alternative arrangements for the light

receiving apertures or lenses for the photovoltaic cell 35 and the photo switch 36.

Figure 8 shows two concentrator lenses 24 and 25 (a convex lense or a freznel lense)

for concentrating light energy onto photovoltaic element 35 and photo switch 36
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respectively. Lense 25 is angled such that ambient light is received but glare light is
not received by photo switch 36.

Figures 9 and 10 each show two directional filters 30 and 32 for passing light energy
onto photovoltaic element 35 and photo switch 36 respectively.

All of the above described embodiments of the invention are powered by sources of
light. Therefore, no power is required from the vehicle to which the dimming mirror
(or mirrors) is mounted. In some applications, this can greatly simplify both the
design integration of the mirror in the vehicle and assembly of the mirror to the
vehicle. 7

With the above-described embodiments glass sheets are used. In some applications
it may be preferable to use plastic. The term “glass” shall be taken to include

transparent plastic.

International Application No. PCT/AU02/00352 titled “Vehicle external mirror
wiring integration” discloses a pivot assembly having contacts mounted on detent
surfaces for transmission of power from the base to the head. These features and
other features disclosed in PCT/AU02/00352 could be used with the present
invention and the disclosure of PCT/AU(02/00352 is herewith incorporated in its

entirety into this specification.

International Application No. PCT/AU02/00353 titled “External vehicle mirror
having self-loading pivot and improved end stop” discloses a mirror assembly
having a self-loading pivot mechanism wherein initial rotation of the mirror head
with respect to the mirror base causes pre-loading of a spring. These features and
other features disclosed could be used with the present invention and the disclosure

of PCT/AU02 /00353 is herewith incorporated in its entirety into this specification.
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International Application No. PCT/AU00/00413 titled “Method of producing a
plastic moulded part including a film covering” discloses a method of forming a
moulding component comprising an outer thin film component with an adhered
moulded shell. The method of that disclosure could be used to mould hollow form
components that may be used with this invention (for instance for the shell of the
head and base) and the disclosure of this application is incorporated herewith in its

entirety.

Australian provisional patent application PR6683 titled “Foldable vehicle external
mirror having auxiliary mirror” discloses a vehicle external mirror having an
auxiliary mirror mounted to a distal side of the mirror head. The auxiliary mirror
provides rear vision when the mirror head is in its folded position. This features and
other features disclosed in PR6683 are/could be used with the present invention.
Specifically, for this instance, an auxiliary or “spotter” mirror may be used in
association with a dimmable main mirror. The auxiliary mirror may be a plain
mirror or may itself be dimmable. The disclosure of PR6683 is herewith incorporated

in its entirety into this specification.

Australian provisional patent application number PR6204 titled “Mirror Heater”
discloses an automatic heating control system and apparatus for heating the surface
of a mirror to de-ice or de-fog the mirror. The heating process is initiated upon
starting the vehicle engine, and is conducted in accordance with a pre-set timing
sequence and in accordance with an actual measured temperature of the mitror.
These features and other features disclosed in this document could be used with the
present invention and the disclosure of PR6204 is hereby incorporated in its entirety

into this current specification.

It would also be possible to incorporate other components with the mirror base
(mounting bracket) and or mirror head. Such components include electronic sensors

such as proximity sensors to determine if the vehicle mirror is close to an obstruction,
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sensors that sense external temperature and humidity, and sensors incorporated with
the car security system such as motion detectors. Other various electronic equipment
may be incorporated into the mirror base (mounting bracket) such as lights used to
light the area around the vehicle, or lights that may be controlled from within the
vehicle that enable the light to be moved so as to provide directional lighting.
Spealkers and microphones used to communicate to people external of the vehicle
may also be incorporated as well as antennas for various apparatus such as mobile
phones, GPS devices and other radio communication devices. In addition,
transmitters may be incorporated into the mounting bracket which are used for
controlling external objects such as garage doors or providing radio transmissions
which may be used, for example, to track or locate the vehicle. Other electronic
devices such as automatic toll payment systems or remote transaction systems may
be incorporated into the mounting bracket to enable electronic registration of various

toll payments.

Cameras may also be incorporated into the mirror base (mounting bracket) which are
both forward and rearward looking which are designed to continuously record
digital images and to store those images either on command or as a result of an
accident or incident. Motion sensors including accelerometers can be used to
determine the occurrence of an accident or incident so that images before and after

the event are stored.

While the present invention has been described in terms of preferred embodiments
in order to facilitate a better understanding of the invention, it should be appreciated
that various modifications can be made without departing from the principles of the
invention. Therefore, the invention should be understood to include all such

modifications within its scope.



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(25) JP 2004-532767 A 2004.10.28

WO 03/004312 PCT/AU02/00862

13

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A vehicle mirror assembly comprising:

a reflective element for reflecting incident light, the reflective element having a
viewable side;

a means for varying the intensity of light reflected from the viewable side;

a photo-electrical power cell for powering the means for varying the intensity
of reflected light; and

a control means for controlling the means for varying the intensity of reflected
light in response to ambient light conditions,

wherein, in use, the intensity of the light reflected from the viewable side is

reduced in low ambient light conditions.

2. A vehide mirror assembly as claimed in claim 1 wherein the photo-electrical
power cell is arranged and constructed to utilise the incident light from a
following vehicle’s headlight to produce sufficient real-time power to power the

means for varying the intensity of light reflected.

3. Avehicle mirror assembly as claimed in claim 2 wherein the means for varying
the intensity of light comprises an electrically dimmable light transmitting sheet

or panel, the sheet or panel overlaying the viewable side of the reflective element.

4. Avehicle mirror assembly as claimed in claim 3 wherein the electrically
dimmable light transmitting sheet or panel comprises a gel or liquid containing

suspended particles or crystals,
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. A vehicle mirror assembly as claimed in claim 2 wherein the means for varying

the intensity of light comprises the reflective element, the reflectiveness of the

reflective element being electrically variable.

. A vehicle mirror assembly as claimed in claim 4 further comprising an incident

light directional element arranged and constructed to exclude incident light from
reaching the photo-electrical power cell where the angle of incidence of the
incident light falls outside of preset angles.

. A vehicle mirror assembly as claimed in claim 6 wherein the incident light

directional element comprises a directional filter.

. A vehicle mirror assembly as claimed in claim 6 wherein the incident light

directional element comprises a Fresnel lens.

. A vehicle mirror assembly as claimed in claim 6 wherein the control means

comprises an ambient light directional element and a photo-electrical switching
device, the ambient light directional element arranged and constructed to pass the
ambient light to the photo-electrical switching device only where the angle of

incidence of the ambient light falls within a preset range.

. A vehicle mirror assembly as claimed in claim 9 wherein the ambient light

directional element comprises a directional filter.

A vehicle mirror assembly as claimed in claim 9 wherein the ambient light

directional element comprises a Fresnel lens.

A vehicle mirror assembly comprising:
areflective element for reflecting incident light, the reflective element having a

viewable side;
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a means for varying the intensity of light reflected from the viewable side;

a power storage means for providing intermittent power to power the means
for varying the intensity of light reflected;

a photo-electrical power cell for supplying power to the power storage means;
and

a control means for controlling the means for varying the intensity of reflected
light in response to ambient light conditions,

wherein, in use, the intensity of the light reflected from the viewable side is

reduced in low ambient light conditions.

13. A vehicle mirror assembly as claimed in claim 12 wherein the means for varying
the intensity of light comprises an electrically dimmable light transmitting sheet

or panel, the sheet or panel overlaying the viewable side of the reflective element.

14. A vehicle mirror assembly as claimed in claim 13 wherein the electrically
dimmable light transmitting sheet or panel comprises a gel or liquid containing

suspended particles or crystals.

15. A vehicle mirror assembly as claimed in claim 12 wherein the means for varying
the intensity of light comprises the reflective element, the reflectiveness of the

reflective element being electrically variable.

16. A vehicle mirror assembly as claimed in claim 14 wherein the control means
comprises an ambient light directional element and a photo-electrical switching
device, the ambient light directional element arranged and constructed to pass the
ambient light to the photo-electrical switching device only where the angle of

incidence of the ambient light falls within a preset range.
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17. A vehicle mirror assembly as claimed in claim 16 wherein the ambient light

directional element comprises a directional filter.

18. A vehicle mirror assembly as claimed in claim 16 wherein the ambient light

directional element comprises a Fresnel lens.

19. A vehicle mirror assembly comprising:

areflective element for reflecting incident light, the reflective element having a
viewable side;

ameans for varying the intensity of light reflected from the viewable side, the
means for varying the intensity of light overlaying the viewable side of the
reflective element;

a transparent photo-electrical power cell for powering the means for, varying
the intensity of reflected light, the power cell overlaying the means for varying
the intensity of light; and

a control means for controlling the means for varying the intensity of reflected
light in response to ambient light conditions,

wherein, in use, the intensity of the light reflected from the viewable side is

reduced in low ambient light conditions.

20. A vehicle mirror assembly as claimed in claim 19 wherein the photo-electrical
power cell is arranged and constructed to utilise the incident light from a
following vehicle’s headlight to produce sufficient real-time power to power the

means for varying the intensity of light reflected.

21. A vehicle mirror assembly as claimed in claim 20 wherein the means for varying
the intensity of light comprises an electrically dimmable light transmitting sheet

or panel, the sheet or panel overlaying the viewable side of the reflective element.
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22. A vehicle mirror assembly as claimed in claim 21 wherein the electrically
dimmable light transmitting sheet or panel comprises a gel or liquid containing

suspended particles or crystals.

23. A vehicle mirror assembly as claimed in claim 20 wherein the means for varying
the intensity of light comprises the reflective element, the reflectiveness of the

reflective element being electrically variable.

24. A vehicle mirror assembly comprising:

areflective element for reflecting incident light, the reflective element having a
viewable side;

ameans for varying the intensity of light reflected from the viewable side;

a power storage means for providing intermittent power to power the means
for varying the intensity of light reflected;

a transparent photo-electrical power cell for powering the means for varying
the intensity of reflected light, the power cell overlaying the means for varying
the intensity of light; and

a control means for controlling the means for varying the intensity of reflected
light in response to ambient light conditions,

wherein, in use, the intensity of the light reflected from the viewable side is

reduced in low ambient light conditions.

25. A vehicle mirror assembly as claimed in claim 12 wherein the means for varying
the intensity of light comprises an electrically dimmable light transmitting sheet

or panel, the sheet or panel overlaying the viewable side of the reflective element.

26. A vehicle mirror assembly as claimed in claim 13 wherein the electrically
dimmable light transmitting sheet or panel comprises a gel or liquid containing

suspended particles or crystals.
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27. A vehicle mirror assembly as claimed in claim 12 wherein the means for varying
the intensity of light comprises the reflective element, the reflectiveness of the

reflective element being electrically variable.

2004-532767 A 2004.10.28
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