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1
LIGHT BLOCKING APPARATUS FOR
VEHICLE MIRROR ASSEMBLY

FIELD OF THE INVENTION

The invention relates to vehicle mirror assemblies such as
external or internal mirror assemblies of vehicles. In particu-
lar, the invention relates to mirror assemblies that are adapted
to selectively block out light from reflecting off mirror sur-
faces such as mirrors for military combat vehicles or vehicles
used for security purposes.

BACKGROUND

Conventional mirrors are designed to reflect ambient light
at all times. While this may be desirable in the daytime,
trailing vehicles can often blind the driver at night by not
having their headlights dimmed and shining the headlights
into the mirrors of the driver’s vehicle. One approach to
address this is to provide two reflective surfaces with different
reflectivity characteristics and provide a mechanical adjust-
ment on the mirror to allow for day and nighttime driving.
Another approach uses a wedge shaped mirror such that
maximum reflectivity (day mode) is accomplished when the
image is reflected off the rear portion of the mirror which has
the reflective coating. When an alternative mode is desired,
such as a night mode, the mirror is adjusted such that the
reflected light is reflected off the front glass which has a lower
reflectivity than the rear portion.

Other approaches are used with interior vehicle mirrors.
These mirrors operate in a manner such that they dim
reflected light from trailing vehicles. The mirrors are con-
trolled to react to an amount of ambient light as read by light
sensors and are able to adjust the level of reflectivity to reduce
the chances of a driver from being blinded by trailing vehicles
at night.

For certain vehicles, such as military vehicles, it is desir-
able to provide total non-reflectivity of the mirror during
specific times, such as during certain combat operations. For
instance, covert and special operations missions are often
executed at night and the ability to perform such missions
without being observed by enemy elements is key. To prevent
any reflectivity off the mirrors during such combat missions,
the mirrors are often either removed entirely or moved to a
position that masks their reflective surface from observation.
In some situations, duct tape may also be placed over the
mirrors to prevent light from reflecting. The ability to reduce
vehicle mirror observability may also be desirable for
vehicles used for security purposes. Security vehicles may be
vehicles used for special operations purposes, police opera-
tions, or private security purposes. The conventional
approaches that have been used to prevent light reflection off
a vehicle mirror defeat the purpose ofhaving a vehicle mirror
and require the time and effort of military or security person-
nel to move or remove (and then re-install) the mirrors as
needed.

Accordingly, there is a need for vehicle mirrors that are
adapted to selectively block the reflectivity of ambient light
off the mirrors in a convenient manner.

SUMMARY

A mirror assembly is provided having a mirror with a
reflective surface for use in connection with a vehicle, such as
a military combat or security vehicle. An electrically activat-
able material is positioned at the mirror of the vehicle. The
electrically activatable material prevents the reflectivity of
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visible light off the mirror when the electrically activatable
material is in a light-blocking state. A coupling device elec-
trically couples the electrically activatable material to an elec-
trical power source. An actuator is adapted to switch the
electrically activatable material to the light-blocking state in
response to user operation such that the electrically activat-
able material prevents the reflectivity visible of light off the
vehicle mirror to reduce the observability of the vehicle mir-
ror.

A vehicle mirror assembly is also provided in which the
mirror assembly employs an electrically activatable mirror.
The electrically activatable mirror has an electrically activat-
able material that switches between a light-transmissive state
and a reflective state. A coupling device couples the electri-
cally activatable material to an electrical power source. An
actuator is adapted to prompt switching of the electrically
activatable material of the mirror of the vehicle between the
light-transmissive state and the reflective state.

A method of blocking visible light from reflecting off a
reflective surface of a mirror in a mirror assembly for a
vehicleis also provided. An electrically activatable material is
positioned at the mirror. An electrical power source is coupled
with the electrically activatable material of the mirror. The
electrically activatable material is switched from a light-
transmissive state (in which light is able to pass through the
electrically activatable material) to a light-blocking state in
which the electrically activatable material prevents the reflec-
tivity of visible light off the vehicle mirror to reduce observ-
ability of the vehicle mirror.

In another example, a method of utilizing a mirror assem-
bly for a vehicle is also provided. An electrically activatable
mirror having an electrically activatable material is provided
in which the electrically activatable material is switchable
between a light-transmissive state and a reflective state. The
electrically activatable material is coupled to an electrical
power source. The electrically activatable material of the
mirror is prompted to be switched between the light-trans-
missive state and the reflective state.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a vehicle having mirror
assemblies with light blocking capabilities;

FIG. 2A is a front view of an example of a mirror assembly
having light blocking capabilities;

FIG. 2B is a side cross-sectional view of the mirror assem-
bly of FIG. 2A;

FIG. 2C is a cross-sectional view showing detail of section
2Cin FIG. 2B;

FIG. 2D is a cross-sectional view showing detail of section
2C in FIG. 2B in another example implementation;

FIG. 3 A is a front view of an example of a mirror assembly
in a reflective state;

FIG. 3B is a side cross-sectional view of a portion of the
mirror assembly shown in FIG. 3A in a reflective state in one
example implementation;

FIG. 3C is a side cross-sectional view of a portion of the
mirror assembly shown in FIG. 3A in a reflective state in
another example implementation;

FIG. 4A is a front view of an example of a mirror assembly
in a non-reflective state;

FIG. 4B is a side cross-sectional view of a portion of the
mirror assembly shown in FIG. 4A in a non-reflective state in
one example implementation;

FIG. 4C is a side cross-sectional view of a portion of the
mirror assembly shown in FIG. 4A in a non-reflective state in
another example implementation;
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FIG. 5A is a front view of another example of a mirror
assembly having modified blackout capabilities;

FIG. 5B is a side cross-sectional view of a portion of the
mirror assembly shown in FIG. 5A;

FIG. 6A is a front view of another example of a mirror
assembly having blackout capabilities;

FIG. 6B is a side cross-sectional view of a portion of the
mirror assembly shown in FIG. 6A;

FIG. 7A is a schematic circuit diagram illustrating opera-
tion of an example mirror assembly; and

FIG. 7B is a schematic circuit diagram illustrating opera-
tion of another example mirror assembly.

DETAILED DESCRIPTION

FIG. 1 is a perspective view of a vehicle 100 having mirror
assemblies 102a,b,c with light blocking capabilities. The
vehicle 100 may be, for example, a security vehicle, a military
vehicle such as a High Mobility Multipurpose Wheeled
Vehicle HMMWYV, or “Hummvee”), or any other vehicle that
may be used in conditions in which it is desirable that the
vehicle remain undetectable. For example, a Hummvee, or
other military transport vehicles, may be used to carry mili-
tary personnel into areas of battlefield conditions. At night, it
is desirable to remain undetectable to any enemy personnel
that may be inthe area. The military vehicle may turn its lights
off. Current military ground vehicles typically use mirrors to
permit drivers to see to the side of the vehicle and behind the
vehicle. The vehicle 100 in FIG. 1 may also have mirrors for
a gunner to use to see behind the vehicle 100. When the lights
are turned off while approaching battlefield conditions, the
mirrors may reflect incident light thereby risking detection by
enemy personnel.

In the military vehicle 100 in FIG. 1, for example, a driver
or passenger may activate a driver-side mirror assembly 102a,
a passenger-side mirror assembly 1025, and a gunner mirror
assembly 102¢ to avoid detection due to incident light reflec-
tions from the mirrors. The mirror assemblies 102a,b,¢ may
be configured to switch from a reflective state to a non-
reflective state. The mirror assemblies 1024,b,¢ may include
an electro-active material connected to a switch and a power
supply to provide the user with the ability to switch the mirror
assemblies from a reflective to a non-reflective state, and vice
versa.

FIG. 2A is a front view of an example of a mirror assembly
200 having light blocking capabilities. FIG. 2B is a side
cross-sectional view of the mirror assembly 200 of FIG. 2A.
The mirror assembly 200 in FIG. 2A may include an electri-
cally activatable mirror 202 supported by a backshell 204.
The electrically activatable mirror 202 may be connected to
an electrical circuit to provide user control over whether or
not the mirror assembly is in a reflective or non-reflective
state. For example, the electrically activatable mirror 202 may
be electrically coupled to a switch at an operator panel acces-
sible by a user of the vehicle. An actuation device to prompt
activation of the electrically activatable mirror 202 may also
be positioned adjacent to the minor. In conditions in which the
driver of the vehicle desires to be undetectable, the driver or
passenger may engage an actuator to darken the electrically
activatable mirror 202. The electrically activatable mirror 202
may then inhibit visible light from passing through an elec-
trically activatable film disposed in the mirror 202.

FIG. 2C is a cross-sectional view showing detail of section
2C in FIG. 2B. As shown in FIG. 2C, the electrically activat-
able mirror 202 includes a protective material or substrate
206, a reflective surface 208, an electrically activatable mate-
rial 210, and a clear protective layer such as a glass or plastic
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substrate 212. The substrate 206 may provide a supporting
structure for the other thinner and more fragile layers. The
substrate 206 may not be needed if the other layers are suffi-
ciently durable to provide their own support. The reflective
surface 208 may be any material that may serve as a mirror.

The electrically activatable material 210 may be any mate-
rial that switches from a light-transmissive state to a blackout
state when energized or de-energized. In the light-transmis-
sive state, the electrically activatable material 210 allows light
to pass through to the reflective layer 208. In the light-block-
ing state, the electrically activatable material 210 blocks light
from reaching the reflective material thereby inhibiting its
reflection. Materials that may be used for the electrically
activatable material 210 include an electrochromatic polymer
(ECP) film, materials used in liquid crystal displays (LCD),
and/or organic materials, such as organic materials that may
beused in LCDs. One example type of ECP material activates
when a voltage of about 1 VDC is applied to the film. In
another example, a suspended particle device (SPD) film may
be used and controlled by a circuit that includes an inverter
that produces AC voltage to drive the film.

The electrically activatable material may be provided in
various constructions, such as a film that can be disposed
between transparent layers. Other material constructions may
use a vapor deposition process on two adjacent faces of two
layers of material and some with additional liquid material in
between, for example. Flectrical activation may be applied to
the two layers, for example, causing migration of certain
elements to one layer or the other producing a desired effect.
Alternatively, the electrically activatable material may
include phase dispersed liquid crystals (PDLCs).

As seen, the electrically activatable material 210 when
switched to a state in which light transmission is inhibited is
used to inhibit the reflectivity of visible light off the vehicle
mirror 202 to prevent observability of the mirror 202. The
electrically activatable material 210 may, for example, be
adapted to block out substantially all ambient light from
reflecting off the mirror. In other embodiments, the electri-
cally activatable material 210 may selectively pass light of a
particular spectrum (such as light within the infrared spec-
trum) to the reflective surface 208 of the electrically activat-
able mirror 202 and block light from reflecting at other spec-
trum ranges. For example, when in a light-blocking state, the
electrically activatable material may prevent reflection of vis-
ible light within the visible light spectrum from reflecting off
the mirror 202. The electrically activatable material 210, for
instance, may selectively pass light ranging from 700 nanom-
eters to 1200 nanometers and block light outside of this spec-
trum when activated to a light-blocking or blackout state.

In general, the film determines how the electrically activat-
able mirror 202 is activated. The scenarios may include, for
example:

1. A film that is energized to a blackout state;

2. A film that is de-energized to a blackout state; and

3. A film that is switched to a blackout state by reversing
polarity.

In one example, the film may include multiple layers each
having specific functions. For example, the film may include
an electrochromophore, an electrolyte layer, and an ion stor-
age layer. In such films, the electrolyte layer is typically a
liquid or a gel. In another example, the film may be a rigid or
flexible electrochromatic polymer that may be cast from solu-
tion on a glass or polyethylene terephthalate (PET) substrate.
The assembly may then be heated under pressure to laminate
the structures. The laminated assembly may include optically
transparent electrodes, such as for example, indium tin oxide
(ITO) layers that may be deposited on the glass or PET
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substrate and configured for connection to a power supply. In
certain embodiments, two or more layers of the film placed
adjacent to one another may be used to achieve enhanced light
blocking capabilities.

In another implementation, the film may include electro-
chromic glazing consisting of five thin-film ceramic layers
coated directly onto glass. Electrochromic glazing may be
implemented similar to low-emissivity glazing used to make
energy efficient windows, but in a circuit that enables switch-
ing between light transmission or light blocking as desired.

In another implementation, the film may a suspended par-
ticles device (SPD), which uses small light-absorbing par-
ticles, otherwise known as “light valves.” For example, a SPD
may be sandwiched between glass or plastic layers and con-
nected via electrical leads to an AC power source. In the ‘off®
state, the particles are randomly distributed in the SPD and
block light incident on the glass or plastic wall from passing
through. In the ‘on’ state, the particles are aligned and allow
the incident light to pass through.

In another implementation, a liquid-crystal sheet may be
bonded between two layers of glass. The liquid crystal sheet
may be connected to a power source. When switched to the
‘on’ state, the voltage rearranges the liquid-crystal molecules
to allow light to pass through the glass. When switched to the
‘off’ state, the liquid-crystal molecules disperse light making
the device opaque.

In yet another implementation, the electrically-activatable
material may switch between clear and a translucent, but
“cloudy” state. One example material that may be used is the
Onyx™ coating material used for optical shutters made by
Citala™.

It is to be understood that the light transmission states
between which the electrically-activatable material is
switched may be anywhere from 0% and 100% transmissive,
or between 0% and 100% blocking. Selected electrically-
activatable materials may not block 100% of visible light, but
may block a substantial amount of visible light, which shall
mean a sufficient amount for its intended application.
Selected materials may also be configured to block a selected
percentage of light.

FIG. 2D shows another implementation in which a differ-
ent electronically activatable material is used. Section 2C of
FIG. 2B as seen in the example in FIG. 2D includes a protec-
tive material or substrate 220, a light-absorbing material 222,
aswitchable mirror 224, and a clear cover layer such as a glass
or plastic layer 226. In the example shown in 2C of FIG. 2D,
the switchable mirror 224 may be switched from a light-
transmissive state to a reflective state. In one example, the
switchable mirror 224 may switch from reflective in a de-
energized state to light-transmissive in an energized state. In
another example, the switchable mirror 224 may switch from
light-transmissive in a de-energized state to reflective in an
energized state.

In one example of an implementation according to FIG.
2D, the switchable mirror 224 may be made of a solid-state
thin film device made from a liquid crystal material, which
can be rapidly switched between pure reflection, half-reflec-
tion and light-transmissive (such as transparent) states by
changing the electrical state. An example of this type of
device having switchable electronically activatable material
includes the e-TransFlector™ device from Kent Optronics,
Inc.

In another alternative example, the switchable mirror 224
may be thin films of magnesium-titanium alloy separated by
a space into which a gas may be introduced to provide the
switching between transparency and reflectivity. For
example, a gas containing hydrogen may switch the film to a

10

15

20

25

30

35

40

45

50

55

60

65

6

light-transmissive state. A gas containing oxygen may be
introduced to switch the film to a reflective state. An example
of a switchable mirror 224 that may be used is a switchable
mirror made by the Japan National Institute of Advanced
Industrial Science and Technology (AIST). The introduction
of the gas into the space may be controlled electrically by a
switch that blocks oxygen from an oxygen gas container
allowing introduction of hydrogen from a hydrogen container
in one state, and blocks the hydrogen allowing oxygen in the
other state. For example, a gas cartridge containing oxygen
and a gas cartridge containing hydrogen may have outlets
connected to the space between the thin film layers. The
outlets may be separated by an actuator, such as a solenoid, or
an electrically actuated Y-valve that switches open and closed
states of the outlets of the two gas cartridges. In one state, the
actuator opens the outlet from the hydrogen cartridge to intro-
duce the hydrogen into the space while blocking the oxygen
outlet. In the other state, the actuator opens the outlet from the
oxygen cartridge to introduce the oxygen into the space while
blocking the hydrogen outlet.

FIGS. 3A, 3B and 3C through FIGS. 6A and 6B illustrate
operation of the mirror assemblies described above with ref-
erenceto FIGS. 1and 2. FIG. 3A is a front view of'an example
of'a mirror assembly 300. The mirror assembly 300 in FIG.
3A is shown in a reflective state and includes an electrically
activatable mirror 302 supported in a backshell 304. FIG. 3B
is a side cross-sectional view of a portion of the mirror assem-
bly shown in FIG. 3 A illustrating operation of the electrically
activatable mirror 302 in a reflective state. The electrically
activatable mirror 302 in the embodiment of FIG. 3B includes
a substrate 306, a reflective layer 308, an electrically activat-
able material 310, and a glass or plastic layer 312. In the
reflective state, incident light, shown in FIG. 3B as incident
light arrows 314 pass through the plastic or glass layer 312
and through the electrically activatable material 310 to reflect
off the reflective layer 308. The reflected light is shown in
FIG. 3B as reflected light arrows 316.

FIG. 3C is a side cross-sectional view of a portion of the
mirror assembly 300 shown in FIG. 3A illustrating operation
of the electrically activatable mirror 302 in a reflective state.
The electrically activatable mirror 302 in the embodiment of
FIG. 3Cincludes a substrate 350, a light-absorbing layer 352,
a switchable mirror material 354, and a glass or plastic layer
356. The electrically activatable mirror 302 in FIG.3Cisina
reflective state when de-energized. In the reflective state,
incident light, shown in FIG. 3C as incident light arrows 360
pass through the plastic or glass layer 356 to reflect off the
electrically activatable switchable mirror material 354,
shown in FIG. 3C as reflected light arrows 362.

FIG. 4A is another front view of the mirror assembly 300,
which includes an electrically activatable mirror 302 sup-
ported in a backshell 304. FIG. 4A shows the mirror assembly
300 in a non-reflective state. FIG. 4B is a side cross-sectional
view of a portion of the mirror assembly 300 shown in FIG.
4 A illustrating operation of the electrically activatable mirror
302 in a non-reflective state. In the non-reflective state, inci-
dent light, shown in the embodiment of FIG. 4B as incident
light arrows 400 pass through the plastic or glass layer 312
and stop at the electrically activatable material 310 where it is
blocked.

FIG. 4C is a side cross-sectional view of a portion of the
mirror assembly 300 shown in FIG. 3C illustrating operation
of'the electrically activatable mirror 302 in a light-non-reflec-
tive state. The electrically activatable mirror 302 in FIG. 4C is
in a light-non-reflective state when energized. In the light-
non-reflective state, incident light, shown in the embodiment
of FIG. 4C as incident light arrows 450 pass through the
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plastic or glass layer 356 and through the switchable mirror
material 354 to stop at the light-absorbing material 352,
which absorbs the light.

FIG. 5A is another front view of another example of a
mirror assembly 500, which includes an electrically activat-
able mirror 502 supported in a backshell 504. FIG. 5A shows
the mirror assembly 500 in a state in which a selected range of
wavelength is blocked. For example, visible light may be
blocked, but light in a different wavelength range, such as
infrared, may be allowed to reflect. FIG. 5B is a side cross-
sectional view of a portion of the mirror assembly 500 shown
in FIG. 5A illustrating operation of the electrically activatable
mirror 502 in the visible light-non-reflective state. In the
visible light-non-reflective state, incident light, shown in
FIG. 5B as incident visible light arrows 520 pass through the
plastic or glass layer 512 and stop at the electrically activat-
able material 510 where it is blocked. The electrically acti-
vatable mirror 502 may also receive infrared light, shown in
FIG. 5B as incident infrared light arrows 530. The electrically
activatable mirror 502 may pass the infrared light through the
electrically activatable material 510 to be reflected off the
reflective surface 508, as shown by arrows 540. In one
example, the electrically activatable mirror 502 may include
an electrically activatable material 510 that blocks visible
light while allowing infrared light to pass when de-energized;
and when energized, the material may allow all light to pass.

FIG. 6A is a front view of another example of a mirror
assembly 600 having blackout capabilities. The mirror
assembly 600 in FIG. 6A includes a first mirror portion 602
and a second mirror portion 604 supported in a backshell 606.
The first mirror portion 602 may be an electrically activatable
mirror 602 and the second mirror portion 604 may be a plain
mirror that reflects all light. FIG. 6B is a side cross-sectional
view of a portion of the mirror assembly shown in FIG. 6A.
FIG. 6B shows the mirror assembly 600 having a substrate
layer 608, a first reflective layer 610, an electrically activat-
able layer 612, a glass or plastic layer 614, and a second
reflective layer 616. The electrically activatable layer 612
may extend as much as needed to include the first mirror
portion 602 in FIG. 6A. The second reflective layer 616 may
extend as much as needed to include the second mirror por-
tion 604. In a light-blocking state, the electrically activatable
layer 612 may block the incident light, shown in FIG. 6B as
incident light arrows 620 to prevent reflection off the first
reflective layer 610. The incident light 620 may however
reflect off the second reflective layer 616 as shown by
reflected light arrows 630.

FIG. 7 is a schematic circuit diagram illustrating operation
of'an example mirror assembly. The schematic circuit in FIG.
7 shows a circuit 700 that includes a power supply 702 as an
electrical power source, an electrical coupling device 704,
and an electrically activatable mirror 706. The electrical cou-
pling device 704 may be any device adapted to electrically
couple the electrically activatable material in the mirror 706
to the power supply 702. The electrical coupling device 704 in
FIG. 7 is shown as a switch that may be set to one of two
states: State A or State B. In State A, the electrical coupling
device 704 is open disabling the transfer of power from the
power supply 702 to the electrically activatable mirror 706.
State A is shown in FIG. 7 to allow incident light to pass
through the electrically activatable mirror 706. State A rep-
resents normal operation in the example illustrated by FIG. 7.
In operation, the light transmitted through the electrically
activatable mirror 706 is reflected off a reflecting layer to
permit the mirror assembly to operate as a mirror.

When the electrical coupling device 704 is closed to State
B, power is coupled from the power supply 702 to the elec-

40

45

65

8

trically activatable mirror 706 to inhibit incident visible light
from passing through the electrically activatable material of
the electrically activatable mirror 706. It is noted that the
example shown in FIG. 7 assumes that the electrically acti-
vatable mirror 706 includes the electrically activatable mate-
rial that inhibits light when electrically energized. That is, the
electrically activatable material becomes opaque upon being
electrically energized and the electrically activatable material
becomes transparent upon being electrically de-energized.
The electrically activatable material, for example, may
become electrically energized upon reaching a voltage poten-
tial threshold sufficient to switch the electrically activatable
material to a light-blocking state.

In anexample in which the electrically activatable material
blocks light when electrically de-energized, States A and B
would provide the opposite operation as that indicated above.
That is, the electrically activatable material becomes opaque
upon being electrically de-energized and the electrically acti-
vatable material may become transparent upon being electri-
cally energized. In this example, the electrically activatable
material may become electrically de-energized upon removal
of the voltage potential threshold to switch the electrically
activatable material to a light-blocking state.

The electrical coupling device 704 in FIG. 7 is depicted
with an actuator 704a, or actuation device, illustrating alter-
native ways to change the state of the electrical coupling
device 704. For example, the electrical coupling device 704
may be anon/off switch in a control panel accessible by a user
in the cabin of the vehicle. The user may manually switch the
electrical coupling device 704 from off to on, or vice versa
depending on whether the user desires to be detectable. Refer-
ring to the example described above, the user may utilize the
actuation device 704a to prompt switching from State A (off)
to State B (on) to block light from the mirror. The actuator
704a may be positioned adjacent to the mirror in some
example embodiments.

The switch actuator 704a may also be implemented as a
toggle switch, a button, an actuator on a touch panel screen, or
a sensor such as a photocell sensor with switch capabilities
upon sensing light activity. The actuation device 704a may be
any actuator employed to initiate change of operation modes.

The switch actuator 704a may be a hardwired switch, or a
software controlled switch, or a wireless control. For
example, the switch actuator 704e¢ may be an electronic
switch connected to a controller that controls the electrically
activatable mirror 706 systematically. For example, a control
panel may be configured to place a vehicle in a battlefield
condition such that activation of the electrically activatable
mirror 706 is one function performed to place the vehicle in
battlefield condition. In another example, the switch actuator
704a may include a common light switch that is in battlefield
mode when switched to one state to both darken light modules
of'the vehicle as well as block light from the vehicle mirrors.
The electrical coupling device 704 may also be implemented
using awireless connection to a control panel that may or may
not be located in the vehicle itself. In alternative arrange-
ments, electrical coupling device 704 may simply be an elec-
trical conductor, such as a cable or copper wiring to electri-
cally couple the electrically activatable material to a power
source 702.

The power source 702 may include the vehicle power sup-
ply coupled to the electrically activatable mirror 706 via a
control panel in the vehicle. The power supply 702 may also
include a vehicle battery coupled via a control panel of the
vehicle. The power supply 702 may also include an accessory
battery coupled via a control panel adapted to re-charge the
accessory battery based on conditions of a vehicle battery.
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FIG. 7B shows an electrically activatable mirror 720 that
may be used in a circuit similar to the circuit 700 in FIG. 7A.
The electrically activatable material employed in the electri-
cally activatable mirror 720 may be reflective or transmissive.
In FIG. 7B, State A is a reflective state and State B is a
transmissive state. When in the transmissive state, the elec-
trically activatable material of mirror 706 is switched to a
transparent state. The electrically activatable mirror 720 in
FIG. 7B may be implemented as described above with refer-
ence to FIG. 2D. As described with reference to FIGS. 2D, 3C
and 4C, light that passes through the electrically activatable
material wherein the material is switched to the transparent
state is absorbed by a light absorbing material.

As seen, a method of blocking visible light from reflecting
off the reflective surface of a mirror of a mirror assembly is
provided. An electrically activatable material (such as mate-
rial in one or more layers of electrochromatic film) is posi-
tioned in front of the reflective surface of the mirror. An
electrical power source is electrically coupled to the electri-
cally activatable material. The electrically activatable mate-
rial is switched from a light-transmissive state, in which light
is able to pass through the material, to alight-blocking state in
which the electrically activatable material prevents the reflec-
tivity of visible light off the vehicle mirror to reduce observ-
ability of the vehicle mirror. In some embodiments, the mirror
assembly selectively passes light of a particular spectrum to
the reflective surface of the mirror for reflection and blocks
out light at wavelengths outside the spectrum. For instance,
infrared light may be selectively passed through the electro-
chromatic material to be reflected off the reflective surface of
the mirror. In alternative embodiments, substantially all
ambient light may be blocked from reflecting off one portion
of the mirror when the electro chromatic material is in the
light-blocking state and ambient light may continuously
reflect off another portion of the mirror.

Additionally, as seen, amethod of utilizing a mirror assem-
bly for a vehicle to reduce observability of the mirror assem-
bly under certain modes of operation is provided. The mirror
assembly is provided with an electrically activatable mirror
having an electrically activatable material. The electrically
activatable material of the mirror is adapted to be switched
between a light-transmissive state and a reflective state. The
electrically activatable material is coupled to an electrical
power source. The material is then switched between the
light-transmissive state and the reflective state. The electri-
cally activatable material acts as a switchable mirror and
allows light to pass when switched to the light-transmissive
state and reflects light off the switchable mirror when
switched to the reflective state. The switchable mirror may be
switched from being reflective in a de-energized state to being
light-transmissive in an energized state. Alternatively, the
mirror may be switched from being light-transmissive in a
de-energized state to being reflective in an energized state.

The electrically activatable material, in one example, may
be positioned adjacent to a light-absorbing material. The elec-
trically acceptable material may further be positioned
between a clear cover layer and the light-absorbing layer of
the electrically activatable mirror. The electrically activatable
material may be prompted to function as a mirror when
switched to the reflective state whereby incident light passes
through the clear cover layer to reflect off the light-transmis-
sive material. Further, the electrically activatable material
may be prompted to become light-transmissive when
switched to the light-transmissive state whereby incident
light passes through the clear cover layer and through the
electrically activatable material to be absorbed by the light-
absorbing material.
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The foregoing description of implementations has been
presented for purposes of illustration and description. It is not
exhaustive and does not limit the claimed inventions to the
precise form disclosed. Modifications and variations are pos-
sible in light of the above description or may be acquired from
practicing the invention. The claims and their equivalents
define the scope of the invention.

What is claimed is:

1. A mirror assembly for a vehicle, the mirror assembly
having a mirror with a reflective surface, comprising:

an electrically activatable material positioned at the mirror
in which the electrically activatable material prevents
the reflectivity of visible light off the mirror when the
electrically activatable material is in a light-blocking
state, wherein the electrically activatable material com-
prises at least one layer of electrochromatic film;

a coupling device adapted to electrically couple, at least in
part, the electrically activatable material to an electrical
power source, wherein the electrical power source com-
prises at least one of vehicle power, a vehicle battery, and
an accessory battery coupled to the vehicle battery; and

an actuator adapted to switch the electrically activatable
material to the light-blocking state such that the electri-
cally activatable material prevents the reflectivity of vis-
ible light off the vehicle mirror to reduce the observabil-
ity of the vehicle mirror.

2. The mirror assembly of claim 1 wherein the at least one
layer of electrochromatic film is positioned at a front portion
of the reflective surface of the mirror.

3. The mirror assembly of claim 1 wherein the at least one
layer of electrochromatic film is positioned between a front
clear substrate material and the reflective surface of the mir-
ror.

4. The mirror assembly of claim 1 wherein the mirror
assembly is configured to be attached to a military combat
vehicle or a security vehicle and wherein the electrically
activatable material comprises at least one of:

(a) suspended particle device (SPD) material;

(b) liquid crystal display (LCD) material; and

(c) phase dispersed liquid crystals (PDLCs).

5. The mirror assembly of claim 4 wherein the electrically
activatable material is adapted to block out substantially all
ambient light from reflecting off the mirror.

6. The mirror assembly of claim 4 wherein the electrically
activatable material is adapted to selectively pass light of a
particular spectrum to the reflective surface of the mirror for
reflection and block out light at wavelengths outside the spec-
trum.

7. The mirror assembly of claim 4 wherein the electrically
activatable material is adapted to selectively pass infrared
light to be reflected off the reflective surface of the mirror.

8. The mirror assembly of claim 7 wherein the electrically
activatable material selectively passes light ranging from 700
nanometers to 1200 nanometers.

9. The mirror assembly of claim 1 wherein the electrically
activatable material further comprises a layer of electrochro-
matic material overlying one portion of the mirror such that
substantially all ambient light is blocked from reflecting off
the one portion of the mirror when the layer of electrochro-
matic material is in the light-blocking state and wherein the
mirror has another, portion without a layer of electrochro-
matic material in which the other portion is adapted to con-
tinuously reflect ambient light.

10. The mirror assembly of claim 1 wherein the electrically
activatable material becomes opaque upon being electrically
energized and the electrically activatable material becomes
transparent upon being electrically de-energized.
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11. The mirror assembly of claim 10 wherein the electri-
cally activatable material becomes electrically energized
upon reaching a voltage potential threshold such that the
electrically activatable material does not allow the reflectivity
of' ambient light off the reflective surface of the mirror when
the electrically activatable material is energized.

12. The mirror assembly of claim 10 wherein the electri-
cally activatable material is adapted to block ambient light
from reflecting off the mirror upon being electrically ener-
gized.

13. The mirror assembly of claim 1 wherein the electrically
activatable material becomes opaque upon being electrically
de-energized and the electrically activatable material
becomes transparent upon being electrically energized.

14. The mirror assembly of claim 13 wherein the electri-
cally activatable material becomes electrically de-energized
upon removal of a voltage potential threshold such that the
electrically activatable material does not allow the reflectivity
of' ambient light off the reflective surface of the mirror when
the electrically activatable material is electrically de-ener-
gized.

15. The mirror assembly of claim 13 wherein the electri-
cally activatable material is adapted to block ambient light
from reflecting off the mirror upon being electrically de-
energized.

16. The mirror assembly of claim 1 wherein the actuation
device is positioned adjacent to the mirror.

17. The mirror assembly of claim 1 wherein the actuator is
positioned at a control panel within the vehicle and wherein
the actuator comprises at least one of:

(a) a switch;

(b) panel touch screen;

(c) button; and

(d) sensor.

18. The mirror assembly of claim 1 wherein the actuator
comprises at least one of: (a) a hardwired switch; (b) a soft-
ware switch; and (c) wireless control.

19. The mirror assembly of claim 1 wherein the at least one
of the vehicle power, the vehicle battery, and the accessory
battery is coupled with a control panel of the vehicle.

20. The mirror assembly of claim 1 wherein the electrical
power source comprises the accessory battery and wherein
the accessory battery is coupled with the control panel, the
control panel is adapted to re-charge the accessory battery
based on conditions of a vehicle battery.

21. A mirror assembly for a vehicle, comprising:

an electrically activatable mirror having an electrically
activatable material in which the electrically activatable
material is switchable between a light-transmissive state
and a reflective state wherein, in the light-transmissive
state, light is blocked after passing through the electri-
cally activatable material such that light is not reflected
off the mirror;

a coupling device adapted to couple, at least in part, the
electrically activatable material to an electrical power
source; and

an actuator adapted to prompt switching of the electrically
activatable material of the mirror of the vehicle between
the light-transmissive state and the reflective state.

22. The mirror assembly of claim 21 wherein the electri-
cally activatable material acts as a switchable mirror such that
the switchable mirror allows light to pass when switched to
the light-transmissive state and reflects light to be reflected
off the switchable mirror when switched to the reflective
state.
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23. The mirror assembly of claim 22 wherein the switch-
able mirror switches from being reflective in a de-energized
state to being light-transmissive in an energized state.

24. The mirror assembly of claim 22 wherein the switch-
able mirror switches from being light-transmissive in a de-
energized state to being reflective in an energized state.

25. The mirror assembly of claim 22 wherein the mirror
assembly is configured to be attached to a military combat
vehicle or a security vehicle and wherein the electrically
activatable mirror further comprises a light-absorbing layer
and in which the electrically activatable material is positioned
adjacent to the light absorbing material.

26. The mirror assembly of claim 25 wherein the electri-
cally activatable mirror further comprises a clear cover layer,
the electrically activatable material is positioned between the
clear cover layer and the light-absorbing layer of the electri-
cally activatable mirror.

27. The mirror assembly of claim 26 wherein the clear
cover layer is formed of transparent glass or plastic.

28. The mirror assembly of claim 26 wherein the electri-
cally activatable material functions as a mirror when switched
to the reflective state such that incident light passes through
the clear cover layer to reflect off the electrically activatable
material.

29. The mirror assembly of claim 28 wherein the electri-
cally activatable material becomes transparent when
switched to the light-transmissive state such that incident
light passes through the clear cover layer and through the
electrically activatable material to be absorbed by the light-
absorbing material.

30. The mirror assembly of claim 22 wherein the electri-
cally activatable material becomes electrically energized
upon reaching a voltage potential threshold such that the
electrically activatable material becomes light-transmissive
when energized.

31. The mirror assembly of claim 22 wherein the electri-
cally activatable material becomes electrically de-energized
upon removal of a voltage potential threshold such that the
electrically activatable material becomes light-transmissive
upon being electrically de-energized.

32. The mirror assembly of claim 22 wherein the actuator
is positioned adjacent to the mirror.

33. The mirror assembly of claim 22 wherein the actuator
is positioned at a control panel within the vehicle and wherein
the actuator comprises at least one of:

(a) a switch;

(b) panel touch screen;

(c) button; and

(d) sensor.

34. The mirror assembly of claim 22 wherein the actuator
comprises at least one of: (a) a hardwired switch; (b) a soft-
ware switch, or (c) wireless control.

35. The mirror assembly of claim 22 wherein the electrical
power source comprises vehicle power and wherein the
vehicle power is coupled with a control panel of the vehicle.

36. The mirror assembly of claim 22 wherein the electrical
power source comprises a vehicle battery and wherein the
vehicle battery is coupled with a control panel of the vehicle.

37. The mirror assembly of claim 22 wherein the electrical
power source comprises an accessory battery and wherein the
accessory battery is coupled with the control panel, the con-
trol panel is adapted to re-charge the accessory battery based
on conditions of a vehicle battery.

38. A method of blocking visible light from reflecting offa
reflective surface of a mirror in a mirror assembly for a
vehicle, comprising:
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providing an electrically activatable material at the mirror,
the electrically activatable material prevents the reflec-
tivity of visible light off the mirror when the electrically
activatable material is in a light-blocking state, wherein
the electrically activatable material comprises at least
one layer of electrochromatic film;

coupling, at least in part, the electrically activatable mate-

rial to an electrical power source, wherein the electrical
power source comprises at least one of vehicle power, a
vehicle battery, and an accessory battery coupled to the
vehicle battery; and

switching the electrically activatable material from a light-

transmissive state to the light-blocking state such that, in
the light-blocking state, the electrically activatable
material prevents the reflectivity of visible light off the
vehicle mirror to reduce observability of the vehicle
mirror.

39. The method of claim 38 further comprising positioning
the at least one layer of electrochromatic film at a front por-
tion of the reflective surface of the mirror.

40. The method of claim 38 further comprising positioning
the at least one layer of electrochromatic film between a front
clear substrate material and the reflective surface of the mir-
ror.

41. The method of claim 38 wherein the mirror assembly is
configured to be attached to a military combat vehicle or a
security vehicle and wherein the electrically activatable mate-
rial comprises at least one of:

(a) suspended particle device (SPD) material;

(b) liquid crystal display (LCD) material; and

(c) phase dispersed liquid crystals (PDLCs).

42. The method of claim 41 further comprising blocking
out substantially all ambient light from reflecting off the
mirror.

43. The method of claim 41 further comprising selectively
passing light of a particular spectrum to the reflective surface
of the mirror for reflection, and

blocking out light at wavelengths outside the spectrum.

44. The method of claim 41 further comprising selectively
passing infrared light to be reflected off the reflective surface
of the mirror.

45. The method of claim 44 further comprising selectively
passing light ranging from 700 nanometers to 1200 nanom-
eters.

46. The method of claim 38 further comprising substan-
tially blocking all ambient light from reflecting off one por-
tion of the mirror when the electrochromatic material is in the
light-blocking state, and

continuously reflecting ambient light off another portion of

the mirror.

47. The method of claim 38 further comprising electrically
energizing the electrically activatable material such that the
electrically activatable material becomes opaque, and

de-energizing the electrically activatable material such that

the electrically activatable material becomes transpar-
ent.

48. The method of claim 38 further comprising electrically
de-energizing the electrically activatable material such that
the electrically activatable material becomes opaque, and

electrically energizing the electrically activatable material

such that the electrically activatable material becomes
transparent.

49. The method of claim 38 further comprising coupling at
least one of vehicle power, the vehicle battery, and the acces-
sory battery with a control panel of the vehicle.
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50. The method of claim 38 wherein the electrical power
source comprises the accessory battery and further compris-
ing coupling the accessory battery with a control panel of the
vehicle, and

recharging the accessory battery based on conditions ofthe

vehicle battery.

51. A method of utilizing a mirror assembly for a vehicle,
comprising:

providing an electrically activatable mirror having an elec-

trically activatable material in which the electrically
activatable material is switchable between a light-trans-
missive state and a reflective state wherein, in the light-
transmissive state, light is blocked after passing through
the electrically activatable material such that the light is
not reflected off the mirror;

coupling, at least in part, the electrically activatable mate-

rial to an electrical power source; and

switching the electrically activatable material of the mirror

of the vehicle between the light-transmissive state and
the reflective state.

52. The method of claim 51 wherein the electrically acti-
vatable material acts as a switchable mirror, and further com-
prising

allowing light to pass when the switchable minor is

switched to the light-transmissive state, and

reflecting light off the switchable minor when switched to

the reflective state.

53. The method of claim 52 further comprising switching
the switchable minor from being reflective in a de-energized
state to being light-transmissive in an energized state.

54. The method of claim 52 further comprising switching
the switchable minor from being light-transmissive in a de-
energized state to being reflective in an energized state.

55. The method of claim 52 wherein the electrically acti-
vatable minor is used in connection with a military combat
vehicle or a security vehicle and further comprising

positioning the electrically activatable material adjacent to

a light-absorbing material.

56. The method of claim 55 further comprising positioning
the electrically activatable material between a clear cover
layer and the light-absorbing layer of the electrically activat-
able mirror.

57. The method of claim 56 further comprising prompting
the electrically activatable material to function as a mirror
when switched to the reflective state such that incident light
passes through the clear cover layer to reflect off the electri-
cally activatable material.

58. The method of claim 57 further comprising prompting
the electrically activatable material to become transparent
when switched to the light-transmissive state such that inci-
dent light passes through the clear cover layer and through the
electrically activatable material to be absorbed by the light-
absorbing material.

59. The method of claim 52 wherein the electrical power
source comprises vehicle power and further comprising cou-
pling the vehicle power with a control panel of the vehicle.

60. The method of claim 52 wherein the electrical power
source comprises a vehicle battery and further comprising
coupling the vehicle battery with a control panel of the
vehicle.

61. The method of claim 52 wherein the electrical power
source comprises an accessory battery and further comprising
coupling the accessory battery with the control panel, and

recharging the accessory battery based on conditions ofthe

vehicle battery.
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