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MIRROR ASSEMBLY 

RELATED PATENT DATA 

The present application is a continuation-in-part of a 
patent application Ser. No. 08/704,084 and Which Was ?led 
on Aug. 28, 1996, now US. Pat. No. 5,788,357, issued on 
Aug. 4, 1998. 

TECHNICAL FIELD 

The present invention relates to a mirror assembly, and 
more speci?cally, to a mirror assembly Which has particular 
utility When coupled With the controls of an overland 
vehicle, or the like, and Which operates as a combined 
directional signaling lamp and rear vieW mirror assembly. 

DESCRIPTION OF THE PRIOR ART 

The bene?cial effects of employing auxiliary signaling 
assemblies have been disclosed in various United States 
patents, including US. Pat. Nos. 5,014,167; 5,207,492; 
5,355,284; 5,361,190; 5,481,409; and 5,528,422, all of 
Which are incorporated by reference herein. The mirror 
assemblies disclosed in the above-captioned patents employ 
dichroic mirrors Which are operable to re?ect a broad band 
of electromagnetic radiation, Within the visible light portion 
of the spectrum, While simultaneously permitting electro 
magnetic radiation having Wavelengths Which reside Within 
a predetermined spectral band to pass therethrough. In this 
fashion, the dichroic mirror remains an excellent visual 
image re?ector, that is, achieving luminous re?ectance 
Which is acceptable for automotive and other industrial 
applications, for example, While simultaneously achieving 
an average transmittance in the predetermined spectral band 
of at least 58%. Further, When the predetermined band pass 
region is relatively narroW, that is, such as 30 nanometers for 
example, average in-band transmittance of 80% or more can 
be achieved With peak transmittance in excess of 90% being 
common. 

In US. Pat. No. 5,528,422, a plurality of mirror coatings 
Were disclosed and Which are operable to conceal an under 
lying sensor or light-emitting assembly While simulta 
neously providing a neutral chromatic appearance. These 
same mirror coatings simultaneously absorb Wavelengths of 
electromagnetic radiation Which may otherWise be transmit 
ted into the mirror assembly and Which Would, over time, 
degrade or otherWise be harmful to the subassembly Which 
is concealed by the mirror assembly. 

While the devices disclosed in these patents have realiZed 
some degree of commercial success, certain inherent physi 
cal characteristics of the earlier disclosed mirror assemblies 
have impeded manufacturing efforts to cost-effectively mass 
produce these same assemblies. For example, While the 
mirror coatings disclosed in US. Pat. No. 5,528,422 operate 
as described, the manufacturing dif?culties and costs asso 
ciated With producing these rather complex coatings With 
commercially available coating fabrication equipment has 
impeded the introduction of loW cost products for the mass 
market. 

Other devices have attempted to diverge from the teach 
ings provided in the patents noted above. These devices, 
hoWever, When built in accordance With their teachings, 
have been unable to provide the same performance charac 
teristics. An example of such prior art is the patent to 
Crandall, US. Pat. No. 5,436,741. Other prior art references 
describe devices Which attempt to provide the same func 
tional bene?ts, as described in the earlier patents. These 
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2 
references describe all manner of mirror housing 
modi?cations, Where for example, lamps are located in 
various orientations to project light into predetermined areas 
both internally, and\or besides the overland vehicle, and to 
further provide auxiliary signaling capability. Examples of 
such US. Pat. Nos. include 4,646,210; 4,916,430; 5,059, 
015; 5,303,130; 5,371,659; 5,402,103; and 5,497,306 to 
name but a feW. 

Other prior art references have attempted to provide a 
combined mirror and signaling assembly. These assemblies 
have employed a nondichroic, semitransparent mirror With 
same. Perhaps the most germane patent Which discloses this 
type of assembly is the patent to Maruyama et al US. Pat. 
No. 3,266,016. This reference is hoWever devoid of any 
suggestion of hoW one Would manufacture a device Which 
Would have an acceptable re?ectivity, and an acceptable 
luminous output, While avoiding the detriments associated 
With the build up, or accumulation of heat Within the mirror 
housing, and the associated problem of space limitations 
Within the same mirror housing. This heat, of course, is a 
by-product of the lamps used With same. 

In the present invention, the inventors have departed from 
the teachings of the prior art by providing a mirror assembly 
Which utiliZes a nondichroic, semitransparent mirror, and a 
light assembly Which, in combination, produce a mirror 
assembly Which has a luminous intensity Which is commer 
cially acceptable, While simultaneously maintaining an 
acceptable luminous re?ectivity and substantially neutral 
chromatic appearance. The present invention, by avoiding 
the shortcomings of the previous prior art devices, provides 
a mirror assembly Which can be manufactured in a cost 
effective fashion not possible heretofore, and Which further 
has improved performance characteristics. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

Therefore, one aspect of the present invention is to 
provide an improved mirror assembly. 

Another aspect of the present invention is to provide a 
mirror assembly Which may be manufactured and installed 
as original equipment on an overland vehicle and the like, or 
Which may be further manufactured in the manner of a 
retro?t. 

Another aspect of the present invention is to provide a 
mirror assembly Which may be readily installed or integrated 
With other mirror technologies such as motoriZed actuators, 
heater elements and ?lms of various types, including 
diffractive, holographic, re?ective and electrochromic 
devices of various designs. 

Another aspect of the present invention is to provide a 
mirror assembly Which includes a nondichroic, semitrans 
parent mirror Which passes about 1% to about 30% of a 
broad band of visible light and Which re?ects less than about 
80% of a broad band of visible light. 

Another aspect of the present invention is to provide a 
mirror assembly Which includes a light assembly positioned 
adjacent to a semitransparent, nondichroic mirror and Which 
emits visible light Which is passed by the semitransparent 
mirror, the luminous intensity of the mirror assembly being 
about 0.5 to about 120 candelas. 
Another aspect of the present invention is to provide a 

mirror assembly Which includes a light assembly positioned 
adjacent to a semitransparent mirror, and Which has a 
luminous intensity of about 1 candela to about 1000 can 
delas. 

Another aspect of the present invention is to provide a 
mirror assembly having an optical stack Which is less than 
about 25 mm. in thickness, and Weighs less than about 100 
grams. 
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Still a further aspect of the present invention relates to a 
mirror assembly Which includes a nondichroic, semitrans 
parent mirror; a light assembly positioned adjacent to the 
semitransparent mirror and Which has a luminous intensity 
of about 1 candela to about 1000 candelas; a collimating 
optical element positioned betWeen the light assembly and 
the semitransparent mirror; a refractive optical element 
positioned betWeen the collimating element and the semi 
transparent mirror; and a light control optical element posi 
tioned betWeen the refractive optical element and the semi 
transparent mirror. 

Still a further aspect of the present invention relates to a 
mirror assembly Which has a semitransparent, nondichroic 
mirror, and Wherein the semitransparent mirror comprises a 
layer of a metal or metal compound having a thickness of 
about 100 to about 500 Angstroms. 

Yet a further aspect of the present invention is to provide 
a mirror assembly having a nondichroic, semitransparent 
mirror; and a light assembly comprising about 1 to about 30 
light emitting diodes, the light emitting diodes having a 
luminous intensity of about 1 candela to about 1000 can 
delas. 

Another aspect of the present invention is to provide a 
mirror assembly Which has a light assembly Which has a 
surface area of about 10 to about 4000 square millimeters. 

Another aspect of the present invention is to provide a 
mirror assembly Which is operable to obtain the individual 
bene?ts to be derived from related prior art assemblies and 
devices While avoiding the detriments individually associ 
ated thereWith. 

Further aspects and advantages are to provide improved 
elements and arrangements thereof in a mirror assembly for 
the purposes described and Which is dependable, 
economical, durable and fully effective in accomplishing 
these intended purposes. 

These and other aspects and advantages are achieved in a 
mirror assembly as provided for hereinafter, the mirror 
assembly comprising a semitransparent mirror Which passes 
about 1% to about 30% of a broad band of visible light, and 
Which re?ects less than about 80% of a broad band of visible 
light; and a light assembly positioned adjacent to the semi 
transparent mirror and Which emits visible light Which is 
passed by the semitransparent mirror, the luminous intensity 
of the mirror assembly being about 0.5 to about 120 can 
delas. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the invention are described 
beloW With reference to the folloWing accompanying draW 
ings. 

FIG. 1 is a perspective, environmental vieW of a mirror 
assembly of the present invention shoWn mounted on an 
overland vehicle of conventional design. 

FIG. 2 is a partial, perspective vieW of a mirror assembly 
of the present invention and Which Would be utiliZed on the 
driver’s side of an overland vehicle, and Which illustrates the 
luminous image provided by same. 

FIG. 3 is a partial, perspective vieW of a mirror assembly 
of the present invention and Which Would be employed on 
the passenger side of an overland vehicle, and Which illus 
trates the luminous image Which Would be provided by 
same. 

FIG. 4 is a top, plan vieW of an overland vehicle of 
conventional design and Which illustrates the approximate, 
projected pattern of light as provided by the mirror assembly 
of the present invention. 
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4 
FIG. 5 is a greatly simpli?ed, exploded, perspective vieW 

of the mirror assembly of the present invention. 
FIG. 6 is a greatly enlarged, longitudinal, vertical sec 

tional vieW of the mirror assembly of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

This disclosure of the invention is submitted in further 
ance of the constitutional purposes of the US. Patent LaWs 
“to promote the progress of science and useful arts” (Article 
1, Section 8). 

Referring more particularly to the draWings, the mirror 
assembly of the present invention is generally indicated by 
the numeral 10 in FIG. 1. 

For illustrative convenience, the mirror assembly 10 of 
the present invention, and Which is shoWn and described 
herein, is discussed as Would be con?gured if it Were 
installed on an overland vehicle 11 of conventional design. 
As discussed in the earlier patents, Which are incorporated 
by reference herein, the mirror assembly 10 of the present 
invention may be mounted on a vehicle, alternatively, in 
place of the rear vieW mirror Which is located in the 
passenger compartment, and/or in place of the side vieW 
mirrors Which are mounted on the exterior surface of the 
vehicle. The mirror assembly 10 of the subject invention Will 
be discussed in greater detail in the paragraphs Which folloW. 

The mirror assembly 10 is adapted to operate as a com 
bination rear vieW mirror and visual signaling device, and 
Wherein the visual signal it provides is capable of being seen 
from locations rearWardly of the overland vehicle 11, and 
Which further cannot be readily seen, under most 
circumstances, by an operator of the same vehicle. 
As best illustrated by reference to FIGS. 1 through 4, the 

mirror assembly 10 of the present invention is mounted on 
an overland vehicle 11 of conventional design. The overland 
vehicle has a front or forWard portion 12, and a rear portion 
13. The overland vehicle 11 further has a passenger com 
partment 14 Which includes a front seat 15, and an operator’s 
position 20. The overland vehicle 11 also includes locations 
21 for a pair of exterior rear vieW mirrors. The overland 
vehicle 11 also has a hand operated directional signaling 
sWitch, and brake, not shoWn, and Which provides a signal 
Which may alert drivers of other vehicles in the immediate 
vicinity that the overland vehicle 11 is about to change 
directions, turn, change lanes, stop etc. Other signals may 
also be provided from other devices such as haZard Warning 
sWitches, and all manner of other signaling devices on the 
automobile. 
As best illustrated in FIG. 4, an operator 30, When 

positioned in the operator’s position 20, has a ?eld of vieW 
Which extends approximately 180 degrees from the opera 
tor’s position toWards the forWard portion 12 of the vehicle. 
Further, and by using a pair of mirror assemblies 10 Which 
are located at the positions 21 on the exterior portion of the 
vehicle 11, the operator 30 may, by looking along predeter 
mined lines of sight, vieW areas beyond his normal ?eld of 
vieW, and rearWardly of the operator’s position 20. In 
particular, the operator 30 has a ?rst line of sight 31 Which 
extends from the operator 30 to the mirror assembly 10 
Which is located on the driver’s side of the overland vehicle 
11, and Which permits the operator to vieW rearWardly of the 
vehicle along the driver’s side thereof. The operator 30 has 
a second line of sight 32 Which extends from the operator 30 
to the passenger side of the overland vehicle, and therefore 
permits the operator to vieW rearWardly along that side of the 
vehicle. Furthermore, the operator has a third line of sight 
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Which extends from the operator’s position 20 to the interior 
rear vieW mirror, not shown. As best depicted in FIG. 4, the 
mirror assembly 10 of the present invention provides illu 
mination Zones 33 Which extend rearWardly of the vehicle 
and substantially out of the line of sight of the operator 30. 
The illumination Zones have a predetermined beam spread 
34 of not less than about 2 meters When measured at a 
distance of about 8 meters from the mirror assembly 10. 
Further, the deviation angle of the driver’s side illumination 
Zone, as measured from a line perpendicular to the surface 
of mirror assembly is about 30%; and the deviation angle for 
the passenger’s side illumination Zone is about 25 degrees. 

In still other applications, such as in the display of haZard 
Warnings, the illumination Zones may be further expanded to 
include the operators position 20 of the overland vehicle. For 
example, and considering the case of a haZard Warning 
signal, for example, the mirror assembly Would be rendered 
operable to display the haZard Warning signal in a fashion 
Whereby it Would be readily visible from the operator’s 
position as Well as along the Zones of illumination discussed 
above. Still further, and utiliZing the teaching of the prior art 
patents discussed above, this same haZard Warning could be 
rendered operable to be seen only from the operator’s 
position 20. 

Referring noW to FIG. 5, the mirror assembly 10 of the 
present invention includes a mirror housing 40 Which is 
operable to be mounted at mirror locations 21 on the exterior 
portion of the overland vehicle 11. The mirror housing or 
enclosure has a rear Wall 41 and a sideWall 42 Which extends 
upWardly therefrom. The sideWall has a peripheral edge 43 
Which de?nes an aperture 44 having given dimensions. 
Further, a smaller aperture 45 is formed in the sideWall 42. 
The rear Wall 41, and sideWall 42, de?ne a cavity 46 Which 
is operable to receive the mirror assembly 10 and other 
assemblies, such as a beZel, not shoWn. It should be under 
stood that the beZel provides a means by Which the accom 
panying mirror assembly 10 may be movably supported 
Within the housing and then can be adjusted, either manually 
or remotely, as by motoriZed actuators, to a given angular 
orientation relative to the ?rst and second lines of sight 31 
and 32. This provides the means by Which the operator 30 
may adjust his given ?eld of vieW. The beZel has not been 
illustrated in FIG. 5 to facilitate the understanding of the 
present invention. 

The mirror assembly 10 of the present invention, as 
shoWn in FIG. 5, includes a semitransparent, nondichroic 
mirror 60 Which passes about 1% to about 30% of a broad 
band of visible light, and Which re?ects less than about 80% 
of a broad band of visible light. The semitransparent, non 
dichroic mirror 60 has a front or exterior facing surface 61, 
and an opposite, rearWardly facing 62. The semitransparent 
mirror 60 further has a peripheral edge 63 Which substan 
tially corresponds in shape and siZe to the aperture 44, and 
Which, When assembled, substantially occludes the aperture 
44. The semitransparent, nondichroic mirror 60 is formed by 
depositing a re?ective layer of a metal or metal compound 
selected from group comprising chromium, rhodium, 
aluminum, and other similar and related substances on one 
of the surfaces thereof, such as the front surface 61 and 
Wherein the layer has a thickness of about 100 to about 500 
Angstroms, and a preferred thickness of about 225 to about 
275 Angstroms. The semitransparent mirror is fabricated 
from suitable transparent substrates such as automotive 
glass, polycarbonate or similar materials. 

Referring noW to both FIGS. 5 and FIG. 6, the mirror 
assembly 10 of the present invention includes a light control 
optical element Which is generally designated by the 
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6 
numeral 70. The light control optical element 70 has a front 
surface 71, and an opposite, rearWardly facing surface 72. 
Further, the light control optical element has a peripheral 
edge 73 Which closely corresponds to the shape of the light 
assembly, Which Will be discussed in further detail herein 
after. The light control optical element is operable to direct 
the light being emitted by a light assembly along a given 
transmission path, outside of the ?rst and second lines of 
sight 31 and 32 of the operator 30. In this regard, the 
preferred light control optical element includes a polycar 
bonate light control ?lm. The light control optical element or 
?lm is manufactured by the 3M Company under the trade 
designation “LCF” (light control ?lm). This light control 
optical element is a thin plastic ?lm enclosing a plurality of 
closely spaced, black colored microlouvers 74. The light 
control ?lm is approximately 0.030 inches (0.75 
millimeters) thick and the microlouvers are spaced approxi 
mately 0.005 inches apart (0.127 millimeters). The 
microlouvers may be a transparent black or an opaque black 
and further, the microlouvers may be positioned in various 
angles to provide a vieWing angle, Which may include angles 
as narroW as 48 degrees, plus or minus 6 degrees, or as Wide 
as 90 degrees, plus or minus 15 degrees. It should be 
understood that the light control optical element 70 permits 
light emitted by the light assembly, Which Will be discussed 
hereinafter, to escape along the illumination Zones 33, but is 
further operable to substantially inhibit or block the light 
emitted by an associated light assembly from traveling along 
the ?rst and second lines of sight 31 and 32, respectively, 
and into the vieW of the operator 30. This is best seen by 
reference to FIG. 4. Of course, other similar assemblies 
could be fabricated and used With equal success. 

Still further, it should be understood that light emitted by 
the mirror assembly 10 can be controlled, to a certain degree, 
by the selective angular orientation of the light assembly, 
Which Will be discussed hereinafter. In this regard, the 
orientation of a light assembly in a predetermined oblique 
position, Which is substantially coaxially aligned With the 
illumination Zones 33, Will, under some conditions, elimi 
nate the need for a light control optical element. 
As discussed above, in certain environments the light 

control optical element 70 may be completely eliminated, or 
may further be discontinuous, that is, only a portion of the 
light assembly, Which Will be discussed hereinafter, may be 
covered or otherWise effected by the light control optical 
element. The light control optical element 70 is secured to 
the rear surface 62 of the semitransparent, nondichroic 
mirror 60 by any suitable fastening means, including adhe 
sives and the like. The light control optical element may also 
comprise other structures, such as holograms and the like, 
and Which function in a similar fashion to direct the light 
emitted by a light assembly into the illumination Zones 33, 
as Was described above. 

As illustrated most clearly in FIGS. 5 and 6, a refractive, 
or second optical element Which may have a total internal 
re?ection portion 80 is positioned immediately rearWardly 
of the light control optical element 70. This refractive optical 
element, or optical element having total internal re?ective 
portions, is operable to bend the light emitted by the light 
assembly, Which Will be discussed hereinafter, in an amount 
of about 20 degrees to about 40 degrees, as measured from 
a line positioned normal to the front surface 61 of the 
semitransparent, nondichroic mirror 63. In this regard, it 
should be understood, that the refractive optical element, or 
optical element having portions Which are totally internally 
re?ective 80 provides a convenient means by Which the 
mirror assembly 10 can be readily mounted on overland 
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vehicles 11 Which are positioned at various distances above 
the surface of the earth. For example, if the mirror assembly 
10 Was mounted on a tractor-trailer type vehicle, this par 
ticular optical element Would be adapted to bend the light 
doWnWardly such that it could be observed by loWer situated 
passenger vehicles. Conversely, if this same mirror assembly 
10 Was mounted on a small sports car, the second optical 
element 80 Would be adapted to direct the light emitted by 
the light assembly generally upWardly such that it could be 
observed by an operator of a tractor-trailer or similar vehicle 
Who is sitting someWhat higher above the surface of the 
earth. The refractive optical element, or optical element 
having portions Which are totally internally re?ective 80 has 
a forWard surface 81, and an opposite, rearWardly facing 
surface 82. Further, this same optical element 80 has a 
peripheral edge 83 Which is substantially similar in shape to 
the underlying light control optical element 70 Which is 
adjacent thereto. The refractive optical element, and light 
control optical element 70 are af?xed together by conven 
tional fastening means such as adhesives or the like, or may 
be formed as an integral component. Commercially avail 
able refractive ?lms may be secured from 3M Company 
under the trade designation “Prismatic” or “Fresnel” Films. 
As seen in FIGS. 5 and 6, a collimating optical element, 

Which is generally designated by the numeral 90, is af?xed 
or otherWise positioned on the rear surface 82 of the refrac 
tive optical element or optical element having portions 
Which are totally internally re?ective 80. This same optical 
element may also be integrally combined With the afore 
mentioned optical elements into a single optical component. 
The collimating optical element has a forWard facing surface 
91, and an opposite rearWard facing surface 92. Aplurality 
of cavities 93 are formed in the rear surface 92 and are 
disposed in a given pattern to receive individual light 
emitting diodes therein. The light emitting diodes Will be 
discussed in further detail hereinafter. While FIG. 6 illus 
trates a collimating optical element 90 for use With light 
emitting diodes, it should be appreciated from a study of 
FIG. 5 that a collimating optical element may be fabricated 
for use With other lighting means, and Which Will operate 
With equal success. The collimating optical element 90 is 
operable to receive the light emitted by the light assembly 
and collimate it into a given direction. The collimating 
optical element may have portions Which are refractive, 
re?ective, or both. The collimating optical element 90 is 
fastened by conventional means to the rear surface 82 of the 
refractive optical element or optical element having total 
internal re?ective portions 80, or is made integral thereWith, 
as Was noted, above. 

As best illustrated by reference to FIGS. 5 and 6, the 
mirror assembly 10 of the present invention includes a light 
assembly 100 Which is positioned adjacent to the semitrans 
parent mirror 60, and Which emits a broad band of visible 
light Which is passed by the semitransparent mirror 60. In 
this regard, the light assembly 100 comprises at least one 
light source, but as described hereinafter, the light assembly 
100, Whatever form it takes, is operable to deliver a lumi 
nous intensity of about 1 candela to about 1000 candelas. In 
this regard, a candela is de?ned as a unit of luminous 
intensity Which is equal to about 1/60 of the luminous 
intensity per square centimeter of a black body radiator 
operating at the temperature of freeZing platinum. This Was 
formally knoWn as a candle. When the mirror assembly 10 
of the present invention utiliZes a light assembly 100 Which 
emits a luminous intensity of about 1 candela to about 100 
candelas, the resulting mirror assembly has a luminous 
intensity of about 0.5 to about 120 candelas When this 
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8 
parameter is measured at a location near the front surface 61 
of the semitransparent nondichroic mirror 60. Further, When 
this same parameter is measured at about 8 meters from the 
mirror assembly the luminous intensity is greater than or 
equal to about 6 candelas. As seen in the exploded vieW of 
FIG. 5, the light assembly 100 is borne by the housing 40 
and positioned in the cavity 46 for purposes of emitting a 
broad band of visible electromagnetic radiation. In the 
embodiments shoWn, four alternative light sources are 
illustrated, and may be used With equal success. HoWever, 
the invention is not limited to the four light sources dis 
cussed herein, but may include other arti?cial light sources, 
including light emitting polymers, and Which have the 
functional characteristics Which are discussed above. It 
should be understood that notWithstanding the light assem 
bly 100 selected, the light assembly must be operable to 
produce a luminous intensity of about 1 candela to about 
1000 candelas such that the resulting mirror assembly 10 
may have a luminous intensity of about 0.5 to about 120 
candelas. Contrary to the prior art teachings Which require 
that the light source selected be substantially matched, that 
is, emit Wavelengths Which are substantially identical to the 
peak Wavelengths transmitted by an associated dichroic 
mirror, the present invention requires no band pass match 
ing. Rather, the semitransparent, nondichroic mirror 60 
passes substantially all visible Wavelengths in equal 
amounts. The individual light assemblies 100 include ?rst, 
second, third, fourth, and ?fth forms 101, 102, 103, 104, and 
105, respectively. 
The ?rst form 101 of the light assembly 100 includes a 

bank of light emitting diodes; the second form 102 includes 
a single lamp having a light bulb and re?ector; the third form 
103 includes a lamp support plate Which is adapted to 
receive a plurality of automotive light bulbs 104; the fourth 
form of the light assembly 100 may include light sources of 
various types 110, and a light pipe 111 Which is operable to 
direct the light generated by the various light sources 110 to 
a predetermined destination Within the housing 40; and the 
?fth form comprises a ?at panel illuminator and accompa 
nying light source. 
The particular details of these individual forms of the light 

assembly 100 Will noW be discussed in greater detail. 
The ?rst form 101 of the light assembly 100, as noted 

above, includes a bank of light emitting diodes (LEDs) 
Which are individually mounted on a support plate or 
substrate 120. The individual light emitting diodes 122 are 
adapted to produce arti?cial light having Wavelengths Which 
fall Within given spectral bands. For example, light emitting 
diodes may be selected Which include the 600 through 700 
nanometer band and Which produce the perceivable color 
red. Alternatively LED’s may also be selected Which pro 
duce colors such as yelloW, green and blue, depending upon 
the designer’s preference. Still further, LED’s Which pro 
duce individually distinct colors may be grouped together on 
the support substrate, as in the nature of individual pixels, 
such that a range of colors may be emitted, as by color 
mixing, that is, by individually energiZing selective light 
emitting diodes 122 in each of the pixel groupings. As 
should be understood, such light mixing Was not feasible 
using the prior art dichroic mirrors because of the need to 
substantially match the Wavelengths of light emitted by the 
light source, With the Wavelengths of light Which Would be 
passed ef?ciently by the dichroic mirror. Consequently the 
present invention provides increased design ?exibility and 
reduces the cost of manufacturing by eliminating the need to 
stock many different types of mirrors. In the present 
invention, the same mirror can be employed to transmit any 
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colored light. As seen in FIG. 5, conductive traces 121 are 
provided on the supporting substrate 120, and are operable 
to conduct electricity to the individual light emitting diodes 
122, Which are provided in predetermined patterns to pro 
duce the luminous effects as illustrated in FIGS. 2 and 3. Of 
course many other shapes are possible including alpha 
numeric indicia. The electricity is provided by means of 
electrical leads 123 Which extend through the aperture 45 
formed in the housing 40. The electrical leads are coupled to 
the electrical system of the overland vehicle 11 and may be 
energiZed by means of various devices such as the direc 
tional signaling sWitch, and the brakes of the vehicle 11, to 
name but a feW. As noted above, light assembly 100 has a 
luminous intensity, once energiZed, of about 1 candela to 
about 1000 candelas. Further, the light assembly has a 
surface area of about 10 to about 4000 square millimeters. 
When energiZed, the light assembly emits energy Which is 
less than about 18 milliWatts per square millimeter of 
surface area. Further, the luminous intensity of the 
assembled mirror assembly 10 is about 0.5 to about 120 
candelas. Light emitting diodes 122 Which ?t these perfor 
mance characteristics are manufactured by HeWlett Packard 
under the trade designation “Polyled”. These particular 
LED’s are high efficiency, ultra radiant red and have a 
narroW vieWing angle and a peak Wavelength Which falls 
Within about 600 to 700 nanometers. It should be understood 
that each of the individual light emitting diodes 122 have 
beam centers Which are individually oriented in substantially 
the same direction and are received in the cavities 93 formed 
in the collimating optical element 90. This is best seen by 
reference to FIG. 6. 

Still further, it should be understood that discrete LED’s 
could be oriented in a fashion Whereby their bear centers are 
directed toWards the overland vehicle, or the operator, 
instead of toWard the illumination Zones as earlier discussed. 
In this arrangement the operator could be alerted to various 
changing condition in the vehicle, such as by haZard signals, 
scrolling Warnings, and the like; and simultaneously other 
LED’s could be emitting light, Which is seen in the illumi 
nation Zones, and Which could be Warning adjacent vehicle 
operators that the overland vehicle is about to change lanes, 
sloW doWn, or otherWise change its operating status in some 
fashion. 

Referring noW to FIG. 5, With respect to the second form 
102 of the light assembly 100, the second form includes a 
single bulb or lamp 130 Which is mounted in, or made 
integral With a suitable re?ector 131. This lamp Would emit 
the same Wavelengths of light as discussed With the ?rst 
form, above. The lamp 130 Would be connected by suitable 
electrical leads 132 to the signalling assemblies of the 
overland vehicle 11, such as for example, the braking system 
and directional signaling system and Whereupon applying 
pressure to the brake pedal or the actuation of the signaling 
directional sWitch, the lamp Would become energiZed. An 
appropriate commercial lamp for this purpose is the GE 
Precise Lamp and Which is designated commercially as the 
MR-16. 
As best illustrated by reference to FIG. 5, the third form 

103 of the light assembly 100 includes a synthetic support 
plate 140 Which supports a plurality of replaceable automo 
tive bulbs 141, such as the model number 882 automotive 
bulb, Which are commercially available nationWide. These 
lamps similarly Would emit the same Wavelengths of light as 
discussed With the ?rst form above. As best seen by refer 
ence to the draWings, the lamp support plate 140 has a 
plurality of apertures 142 Which permits the individual 
replaceable lamps to be electrically coupled to the lamp 
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support plate. The lamp support plate, of course, carries 
suitable etching on the reverse surface (not shoWn) and 
Which conducts electrical current from appropriate electrical 
leads 143 to the individual lamps. 
The fourth form 104 of the light assembly 100 includes a 

light engine having a high intensity discharge lamp; or 
incandescent; or halogen; or light emitting diode; or laser; or 
?uorescent; or neon; or other luminous emitter 150 Which 
are individually placed in a predetermined remote location 
on the overland vehicle 11 relative to the mirror housing 40. 
As seen in FIG. 5, located in light receiving relation relative 
to the individual light sources 110 is the receiving end 151 
of the optical cable or light pipe 111. The fourth form of the 
light assembly 104 also includes a secondary optical assem 
bly (not shoWn) and Which may be necessary to gather the 
light from the light source 105 and input or focus it into the 
receiving end 151. These secondary assemblies, Which are 
not shoWn, are Well understood in the art. The light pipe has 
a remote or discharge end 152 Which extends through the 
aperture 45 and is positioned at a predetermined location 
internally of the cavity 46. The discharge end is secured 
Within the housing 40 in a predetermined location such that 
light transmitted by the light pipe emanates into the housing 
and interacts, as appropriate, With the optical assemblies 
therein. Secondary optical assemblies Which may be also 
enclosed Within in the housing 40, in addition to those 
shoWn hereWith, may include assemblies such as fresnel 
lenses, total internal re?ectors, holograms, diffusers, etc. The 
?fth form of the light assembly comprises a ?at panel 
illuminator 170 and suitable lamp 171 11 Which is disposed 
in light emitting relation thereto. As earlier discussed, light 
emitting polymers may also ?nd application in this inven 
tion. 
As should be understood, the ?rst form of the light 

assembly 120 and optical elements 70, 80, and 90 are 
normally enclosed Within a sealed housing, not shoWn, such 
that they are protected from the ambient environment. 
Further, the optical elements 70, 80, and 90, and the ?rst 
form of light assembly 120 comprise an optical stack 180 
Which has a given thickness of less than about 25 mm., and 
a Weight of less than about 100 grams. This thickness 
dimension and Weight characteristic alloWs the present 
invention to be readily installed on existing exterior mirror 
designs usually Without any or on occasion only slight 
design modi?cations to the mirror housings and beZel 
designs employed With same. Further, these same thickness 
and Weight characteristics do not detract from the perfor 
mance parameters of these same mirrors. For example, the 
Weight characteristic does not cause the existing mirror 
designs to operate in an unsatisfactory fashion such as When 
they are subjected to normal vibratory motion, or jarring, 
Which could tend to cause the associated mirror to become 
periodically displaced, or misaligned and require subsequent 
operator adjustment. As should be appreciated, the Weight of 
the optical stack 180, if great enough, could potentially 
cause the underlying mirror to become unbalanced to a point 
Where severe vibratory motion of a given magnitude may 
cause the mirror to become displaced When exposed to same. 

Operation 

The operation of the described embodiment of the present 
invention is believed to be readily apparent and is brie?y 
summariZed at this point. 
As best illustrated by references to FIGS. 4 and 5, the 

invention includes a semitransparent mirror 60 Which passes 
about 1% to about 30% of a broad band of visible light and 
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Which re?ects less than about 80% of a broad band of visible 
light; and a light assembly 100 positioned adjacent to the 
semitransparent mirror 60 and Which emits visible light 
Which is passed by the semitransparent mirror, the luminous 
intensity of the mirror assembly 10 being about 0.5 to about 
120 candelas. 
As discussed earlier, the mirror assembly 10 has a semi 

transparent mirror 60 Which has front and rear surfaces 61 
and 62 respectively, and a layer of a metal or metal com 
pound such as chromium, rhodium, aluminum, or the like, 
and Which has a thickness of about 200 to about 350 
Angstroms is applied to the front surface thereof. As best 
seen by reference to FIG. 5, the mirror assembly 10 com 
prises a housing or enclosure 40 Which de?nes an aperture 
44, and Wherein the light assembly 100 is positioned in the 
enclosure. In addition, the mirror assembly 10 includes a 
collimating optical element 90 Which is positioned betWeen 
the light assembly 100 and the semitransparent mirror 60; 
and a refractive optical element or an optical element having 
total internal re?ective portions 80 is positioned betWeen the 
collimating optical element 90 and the rear surface 62 of the 
semitransparent, nondichroic mirror 60. The mirror assem 
bly 10 may further comprise a light control optical element 
70 Which is positioned betWeen the refractive optical 
element, or optical element having total internal re?ective 
portions 80 and the semitransparent, nondichroic mirror 60. 
As seen in FIG. 4, the light control optical element 70 is 
operable to direct light emitted by the light assembly 100 
along given paths of travel and into the illumination Zones 
33. As Will be appreciated, the illumination Zones are 
normally outside the line of sight of the operator 30, thereby 
providing a convenient means by Which an adjacent auto 
mobile or observer may be provided With signals regarding 
the operation of the overland vehicle 11. As noted, it may be 
desirable in certain environments to have a portion of the 
light emitting assembly visible from the operation position 
to display all manner of and alpha-numeric indicia for the 
purposes earlier discussed. 

The mirror assembly 10, as noted above, has a light 
assembly 100 Which comprises at least one light source, but 
most preferably, comprises about 1 to about 30 light emitting 
diodes. In this regard, the luminous intensity of the light 
assembly 100 is about 1 candela to about 1000 candelas. 
When energiZed, the light assembly 100 is operable to emit 
sufficient luminous intensity such that the mirror assembly 
10 has a luminous intensity of about 0.5 to about 120 
candelas. In vieW of the light output as provided by the 
individual light emitting diodes, and further in vieW of the 
collimating effect of the collimating optical element, suffi 
cient light passes through the semitransparent, nondichroic 
mirror such that a highly functional and visibly discernible 
signal is provided. Further, in vieW of the smaller number of 
higher intensity light emitting diodes employed, adverse 
heat build-up Within the enclosure 40 is avoided, and space 
Within the enclosure is preserved for other assemblies such 
as motoriZed actuators, beZels, and other assemblies Which 
are normally mounted Within such enclosures. The present 
invention is operable to produce not greater than about 18 
milliWatts of energy per square millimeter of the surface area 
of the light assembly 100. 

Therefore, the mirror assembly 10 of the present inven 
tion comprises: a substantially neutrally re?ective 
nondichroic, semitransparent mirror 60 having front and rear 
surfaces 61 and 62 respectively, and Which passes about 1% 
to about 30% of a broad band of visible light, and Wherein 
the front surface 61 re?ects less than about 80% of a broad 
band of visible light; a light assembly 100 positioned 
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12 
adjacent to s the rear surface of the semitransparent mirror 
60 and Which emits visible light Which is passed by the 
semitransparent mirror, the light assembly having a lumi 
nous intensity of about 1 candela to about 1000 candelas, 
and the luminous intensity of the mirror assembly 10 being 
about 0.5 to about 120 candelas, and Wherein the light 
assembly has a surface area of about 10 to about 4000 square 
mm; a collimating optical element 90 positioned betWeen 
the light assembly 100 and the rear surface 62 of the 
semitransparent mirror 60; a refractive optical element, or 
optical element having total internal re?ective portions 80 
positioned betWeen the collimating optical element 90, and 
the rear surface 62 of the semitransparent, nondichroic 
mirror 60; and a light control optical element 70 positioned 
betWeen the refractive optical element, or optical element 
having total internal re?ective portions and the rear surface 
62 of the semitransparent, nondichroic mirror 60, and 
Wherein the collimating, refractive, and light and control 
optical elements, and the light assembly comprise an optical 
stack having a thickness of less than about 25 mm, and a 
Weight of less than about 100 grams. 

The present invention achieves bene?ts not provided for 
in the prior art. In particular, the present invention avoids the 
shortcomings and costs associated With the prior art prac 
tices of employing a dichroic mirror. The present invention 
thus provides design ?exibility, and decreased manufactur 
ing costs not possible heretofore in a mirror assembly Which 
is highly ef?cient, compact, lightWeight and cost effective to 
manufacture. The present mirror assembly 10 is highly 
reliable in operation and provides superior signaling capa 
bility for overland vehicles for various designs. 

In compliance With the statute, the invention has been 
described in language more or less speci?c as to structural 
and methodical features. It is to be understood, hoWever, that 
the invention is not limited to the speci?c features shoWn 
and described, since the means herein disclosed comprise 
preferred forms of putting the invention into effect. The 
invention is, therefore, claimed in any of its forms or 
modi?cations Within the proper scope of the appended 
claims appropriately interpreted in accordance With the 
doctrine of equivalents. 

Having described my invention What We claim is neW and 
desire to secure by Letters Patent is: 

1. A mirror assembly comprising: 
a semitransparent nondichroic mirror Which passes about 
1% to about 30% of a broad band of visible light, and 
Which re?ects less than about 80% a broad band of 
visible light, the mirror having opposed front and rear 
surfaces and de?ned by a peripheral edge; 

a uniform layer of a re?ective substance deposited on one 
of the front and rear surfaces, the layer being substan 
tially continuous and uninterrupted across the area of 
the mirror de?ned by the peripheral edge; 

a light assembly positioned adjacent to the rear surface of 
the semitransparent mirror and Which emits visible 
light Which is passed by the semitransparent mirror, the 
luminous intensity of the mirror assembly being less 
than about 120 candelas; and 

a ?rst collimating optical element Which is positioned 
betWeen the light assembly and the semitransparent 
mirror. 

2. A mirror assembly as claimed in claim 1, Wherein the 
re?ective substance comprises a metal selected from the 
group comprising chromium, aluminum, and rhodium. 

3. A mirror assembly as claimed in claim 1, Wherein the 
re?ective substance comprises a metal having a thickness of 
about 100 to about 500 Angstroms. 
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4. A mirror assembly as claimed in claim 1, and further 
comprising an enclosure de?ning an aperture, and Wherein 
the semitransparent mirror substantially occludes the 
aperture, and Wherein the light assembly is positioned in the 
enclosure. 

5. A mirror assembly as claimed in claim 1, and Wherein 
the optical element comprises a refractive optical element 
further Which is positioned betWeen the light assembly and 
the semitransparent mirror. 

6. A mirror assembly as claimed in claim 1, and Wherein 
the optical element further comprises an optical element 
having a total internal re?ection portion positioned betWeen 
the light assembly and the semitransparent mirror. 

7. A mirror assembly as claimed in claim 1, and Wherein 
the optical element further comprises an optical element 
Which has refractive and total internal re?ection portions. 

8. A mirror assembly as claimed in claim 1, and Wherein 
the optical element further comprises a light control optical 
element Which is positioned betWeen the light assembly and 
the semitransparent mirror. 

9. A mirror assembly as claimed in claim 1, Wherein the 
light assembly comprises at least one light source and 
Wherein the light source is disposed in an oblique orientation 
relative to the semitransparent mirror. 

10. A mirror assembly as claimed in claim 1, Wherein the 
light assembly comprises about 1 to about 30 light emitting 
diodes. 

11. A mirror assembly as claimed in claim 1, Wherein the 
light assembly has a luminous intensity of about 1 candela 
to about 1000 candelas. 

12. A mirror assembly as claimed in claim 1, and further 
comprising: 

a second optical element Which is positioned betWeen the 
?rst optical element, and the semitransparent mirror. 

13. Amirror assembly as claimed in claim 12, Wherein the 
second optical element is refractive. 

14. Amirror assembly as claimed in claim 12, Wherein the 
second optical element has a total internal re?ection portion. 

15. Amirror assembly as claimed in claim 12, Wherein the 
second optical element includes portions Which are refrac 
tive or totally internally re?ective. 

16. Amirror assembly as claimed in claim 12, Wherein the 
?rst and second optical elements and the light assembly 
comprise an optical stack Which has a thickness dimension 
of less than about 25 mm. 

17. Amirror assembly as claimed in claim 12, Wherein the 
?rst and second optical elements and the light assembly 
comprise an optical stack having a thickness dimension of 
less than about 25 mm, and a Weight of less than about 100 
grams. 

18. Amirror assembly as claimed in claim 12, Wherein the 
?rst and second optical elements and the light assembly 
comprise an optical stack having a thickness dimension of 
less than about 25 mm., and Wherein the light assembly has 
a surface area of about 10 to about 4000 square mm. 

19. Amirror assembly as claimed in claim 12, Wherein the 
?rst and second optical elements and the light assembly 
comprise an optical stack having a thickness dimension of 
less than about 25 mm., and Wherein the light assembly has 
a surface area of about 10 to about 4000 square mm., and 
Wherein the light assembly When energiZed emits heat 
energy in an amount of less than about 18 milliWatts per 
square millimeter of surface area. 

20. A mirror assembly as claimed in claim 1, Wherein the 
light assembly has a surface area of about 10 to about 4000 
square millimeters. 

21. A mirror assembly as claimed in claim 1, Wherein the 
light assembly has a luminous intensity of about 1 to about 
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1000 candelas, and a surface area of about 10 to about 4000 
square millimeters, and Wherein the light assembly, When 
energiZed, emits not more than about 18 milliWatts of energy 
per square millimeter of surface area. 

22. A mirror assembly as claimed in claim 1, Wherein the 
light assembly, When energiZed, emits suf?cient light to 
provide a luminous intensity of about 0.5 to about 120 
candelas When measured at a distance of about 8 meters 
from the semitransparent mirror. 

23. A mirror assembly as claimed in claim 1, Wherein the 
light assembly, When energiZed, emits suf?cient light to 
provide a luminous intensity of about 0.5 to about 120 
candelas, and a beam spread of about 2 meters When 
measured at a distance of about 8 meters from the semi 
transparent mirror. 

24. A mirror assembly as claimed in claim 1, and further 
comprising: 

a refractive optical element positioned betWeen the col 
limating optical element, and the rear surface of the 
semitransparent mirror; Wherein 

a light control optical element is positioned betWeen the 
refractive optical element and the rear surface of the 
semitransparent mirror. 

25. Amirror assembly as claimed in claim 1, and Wherein 
the ?rst optical element further comprises a refractive opti 
cal element positioned betWeen the light assembly and the 
semitransparent mirror, and Wherein the light assembly 
comprises about 1 to about 30 lamps, and Wherein the 
refractive optical element bends the light emitted by the 
individual lamps in an amount of about 20 degrees to about 
40 degrees as measured from a line normal to the semitrans 
parent mirror. 

26. A mirror assembly as claimed in claim 1, Wherein the 
?rst optical element comprises a collimating optical element 
positioned betWeen the light assembly and the semitrans 
parent mirror, Wherein the light assembly comprises about 1 
to about 30 lamps, each of the lamps having a beam axis, and 
Wherein the collimating optical element has a plurality of 
lens portions Which are individually disposed in substan 
tially coaxial alignment With the beam aXis of one of the 
lamps. 

27. A mirror assembly comprising: 
a substantially neutrally re?ective, nondichroic, semi 

transparent mirror having front and rear surfaces, and 
Which passes about 1% to about 30% of a broad band 
of visible light, and Wherein the front surface re?ects 
less than about 80% of a broad band of visible light; 

a light assembly positioned adjacent to the rear surface of 
the semitransparent mirror and Which emits visible 
light Which is passed by the semitransparent mirror, the 
light assembly having a luminous intensity of about 1 
candela to about 1000 candelas, and the luminous 
intensity of the mirror assembly being about 0.5 to 
about 120 candelas; and 

a collimating optical element Which is positioned betWeen 
the light assembly and the rear surface of the semi 
transparent mirror. 

28. Amirror assembly as claimed in claim 27, Wherein the 
semitransparent mirror further comprises a layer of a metal 
selected from a group comprising chromium, aluminum, and 
rhodium formed on one of the surfaces of the semitranspar 
ent mirror. 

29. Amirror assembly as claimed in claim 27, Wherein the 
semitransparent mirror further comprises a layer of a metal 
or metal compound formed on one of the surface of the 
semitransparent mirror, and Wherein the layer of metal or 
metal compound has a thickness of about 100 to about 500 
Angstroms. 
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30. A mirror assembly as claimed in claim 27, and further 
comprising an enclosure de?ning an aperture, and Wherein 
the semitransparent mirror substantially occludes the 
aperture, and Wherein the light assembly is positioned in the 
enclosure. 

31. A mirror assembly as claimed in claim 27, and further 
comprising a refractive or totally internally re?ective optical 
element Which is positioned betWeen the light assembly and 
the rear surface of the semitransparent mirror. 

32. A mirror assembly as claimed in claim 27, and further 
comprising a light control optical element Which is posi 
tioned betWeen the light assembly and the rear surface of the 
semitransparent mirror. 

33. Amirror assembly as claimed in claim 27, Wherein the 
light assembly comprises at least one light source. 

34. Amirror assembly as claimed in claim 27, Wherein the 
light assembly comprises about 1 to about 30 light emitting 
diodes. 

35. A mirror assembly as claimed in claim 27, and further 
comprising: 

a refractive or totally internally re?ective optical element 
positioned betWeen the collimating optical element, 
and the rear surface of the semitransparent mirror. 

36. A mirror assembly as claimed in claim 27, and further 
comprising: 

a refractive or totally internally re?ective optical element 
positioned betWeen the collimating optical element, 
and the rear surface of the semitransparent mirror; and 

a light control optical element positioned betWeen the 
refractive or totally internally re?ective optical element 
and the rear surface of the semitransparent mirror. 

37. Amirror assembly as claimed in claim 36, Wherein the 
collimating, refractive, and light control optical elements 
and the light assembly comprise an optical stack Which has 
a thickness dimension of less than about 25 mm. 

38. Amirror assembly as claimed in claim 36, Wherein the 
collimating, refractive, and light control optical elements 
and the light assembly comprise an optical stack having a 
thickness dimension of less than about 25 mm, and a Weight 
of less than about 100 grams. 

39. Amirror assembly as claimed in claim 36, Wherein the 
collimating, refractive, and light control optical elements 
and the light assembly comprise an optical stack having a 
thickness dimension of less than about 25 mm., and Wherein 
the light assembly has a surface area of about 10 to about 
4000 square mm. 

40. Amirror assembly as claimed in claim 36, Wherein the 
collimating, refractive, and light control optical elements 
and the light assembly comprise an optical stack having a 
thickness dimension of less than about 25 mm., and Wherein 
the light assembly has a surface area of about 10 to about 
4000 mm., and Wherein the light assembly, When energiZed, 
emits energy in an amount of less than about 18 milliWatts 
per square millimeter of surface area. 

41. Amirror assembly as claimed in claim 27, Wherein the 
light assembly has a surface area of about 10 to about 4000 
square millimeters. 

42. Amirror assembly as claimed in claim 27, Wherein the 
light assembly, When energiZed, emits sufficient light to 
provide a luminous intensity of about 0.5 to about 120 
candelas When measured at a distance of about 8 meters 
from the semitransparent mirror. 

43. Amirror assembly as claimed in claim 27, Wherein the 
light assembly, When energiZed, emits sufficient light to 
provide a luminous intensity of about 0.5 to about 120 
candelas, and further has a beam spread of about 2 meters 
When measured at a distance of about 8 meters from the 
semitransparent mirror. 
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44. Amirror assembly as claimed in claim 27, and further 

comprising a refractive optical element positioned betWeen 
the light assembly and the rear surface of the semitranspar 
ent mirror, and Wherein the light assembly comprises about 
1 to about 30 lamps, and Wherein the refractive optical 
element bends the light emitted by the individual lamps in an 
amount of about 20 degrees to about 40 degrees as measured 
from a line Which eXtends normal to the front surface of the 
semitransparent mirror. 

45. Amirror assembly as claimed in claim 27, Wherein the 
light assembly comprises about 1 to about 30 lamps, and 
Wherein the collimating optical element has a plurality of 
lens portions Which are individually disposed in substan 
tially coaxial alignment With the beam aXis of one of the 
lamps. 

46. A mirror assembly as claimed in claim 27, and 
Wherein the light assembly has a Weight of less than about 
100 grams. 

47. A mirror assembly comprising: 
a semitransparent mirror having front and rear surfaces, 

and Which passes about 1% to about 30% of a broad 
band of visible light, and Wherein the front surface 
re?ects less than about 80% of a broad band of visible 
light; 

a light assembly positioned adjacent to the rear surface of 
the semitransparent mirror and Which emits visible 
light Which is passed by the semitransparent mirror, the 
luminous intensity of the mirror assembly being about 
0.5 to about 120 candelas; and 

a collimating optical element positioned betWeen the light 
assembly and the rear surface of the semitransparent 
mirror. 

48. A mirror assembly comprising: 
a substantially neutrally re?ective, nondichroic, semi 

transparent mirror having front and rear surfaces, and 
Which passes about 1% to about 30% of a broad band 
of visible light, and Wherein the front surface re?ects 
less than about 80% of a broad band of visible light; 

a light assembly positioned adjacent to the rear surface of 
the semitransparent mirror and Which emits visible 
light Which is passed by the semitransparent mirror, the 
light assembly having a luminous intensity of about 1 
candela to about 1000 candelas, and the luminous 
intensity of the mirror assembly being about 0.5 to 
about 120 candelas; and 

a collimating optical element positioned betWeen the light 
assembly and the rear surface of the semitransparent 
mirror. 

49. A mirror assembly comprising: 
a substantially neutrally re?ective, nondichroic, semi 

transparent mirror having front and rear surfaces and 
Which passes about 1% to about 30% of a broad band 
of visible light, and Wherein the front surface re?ects 
less than about 80% of a broad band of visible light; 

a light assembly positioned adjacent to the rear surface of 
the semitransparent mirror and Which emits visible 
light Which is passed by the semitransparent mirror, the 
light assembly having a luminous intensity of about 1 
candela to about 1000 candelas, and the luminous 
intensity of the mirror assembly being about 0.5 to 
about 120 candelas; 

a collimating optical element positioned betWeen the light 
assembly and the rear surface of the semitransparent 
mirror; and 

a refractive optical element positioned betWeen the col 
limating optical element and the rear surface of the 
semitransparent mirror. 
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50. Amirror assembly as claimed in claim 49, wherein the 
collimating and refractive optical elements, and the light 
assembly comprise an optical stack having a thickness of 
less than about 25 mm. 

51. Amirror assembly as claimed in claim 49, Wherein the 
collimating and refractive optical elements, and the light 
assembly comprise an optical stack having a Weight of less 
than about 100 grams. 

52. Amirror assembly as claimed in claim 49, Wherein the 
light assembly has a surface area of about 10 to about 4000 
square millimeters, and Wherein the light assembly, When 
energiZed, emits energy in the amount of less than about 18 
milliWatts per square millimeter of surface area. 

53. A mirror assembly comprising: 
a substantially neutrally re?ective, nondichroic, semi 

transparent mirror having front and rear surfaces and 
Which passes about 1% to about 30% of a broad band 
of visible light, and Wherein the front surface re?ects 
less than about 80% of a broad band of visible light; 

a light assembly positioned adjacent to the rear surface of 
the semitransparent mirror and Which emits visible 
light Which is passed by the semitransparent mirror, the 
light assembly having a luminous intensity of about 1 
candela to about 1000 candelas, and the luminous 
intensity of the mirror assembly being about 0.5 to 
about 120 candelas; 

a collimating optical element positioned betWeen the light 
assembly and the rear surface of the semitransparent 
mirror; and 

an optical element having a total internal re?ective por 
tion positioned betWeen the collimating optical element 
and the rear surface of the semitransparent mirror. 

54. A mirror assembly comprising: 
a substantially neutrally re?ective, nondichroic, semi 

transparent mirror having front and rear surfaces and 
Which passes about 1% to about 30% of a broad band 
of visible light, and Wherein the front surface re?ects 
less than about 80% of a broad band of visible light; 

a light assembly positioned adjacent to the rear surface of 
the semitransparent mirror and Which emits visible 
light Which is passed by the semitransparent mirror, the 
light assembly having a luminous intensity of about 1 
candelas to about 1000 candelas, and the luminous 
intensity of the mirror assembly being about 0.5 to 
about 120 candelas; 

a collimating optical element positioned betWeen the light 
assembly and the rear surface of the semitransparent 
mirror; 

a refractive or totally internally re?ective optical element 
positioned betWeen the collimating optical assembly 
and the rear surface of the semitransparent mirror; and 

a light control optical element positioned betWeen the 
refractive optical element and the rear surface of the 
semitransparent mirror, and Wherein the light assembly, 
collimating optical element, refractive or totally inter 
nally re?ective optical element, and light control opti 
cal element comprise an optical stack having a thick 
ness dimension of less than about 25 mm, and a Weight 
of less than about 100 grams. 

10 

15 

20 

30 

35 

40 

45 

50 

55 

60 

18 
55. A mirror assembly comprising: 
a substantially neutrally re?ective, nondichroic, semi 

transparent mirror having front and rear surfaces and 
Which passes about 1% to about 30% of a broad band 
of visible light, and Wherein the front surface re?ects 
less than about 80% of a broad band of visible light; 

about 1 to about 30 light emitting diodes positioned 
adjacent to the rear surface of the semitransparent 
mirror and Which emit visible light Which is passed by 
the semitransparent mirror, the light emitting diodes 
having a collective luminous intensity of about 1 can 
dela to about 1000 candelas, and the luminous intensity 
of the mirror assembly being about 0.5 to about 120 
candelas, and Wherein the light emitting diodes are 
located Within a surface area of about 10 to about 4000 
square millimeters, and Wherein the light emitting 
diodes When energiZed emit energy in the amount of 
less than about 18 milliWatts per square millimeter of 
surface area; 

a collimating optical element positioned betWeen the light 
emitting diodes and the rear surface of the semitrans 
parent mirror; and 

a refractive optical element positioned betWeen the col 
limating optical element and the rear surface of the 
semitransparent mirror, the refractive optical element 
bending the light emitted by the individual light emit 
ting diodes in an amount about 20 to about 40 degrees 
from a line Which is normal to the front surface of the 
semitransparent mirror, and Wherein the light emitting 
diodes, collimating optical element, and the refractive 
optical element comprise an optical stack Which has a 
thickness of less than about 25 mm. and a Weight of less 
than about 100 grams. 

56. A mirror assembly comprising: 
a semitransparent nondichroic mirror Which passes about 
1% to about 30% of a broad band of visible light, and 
Which re?ects less than about 80% a broad band of 
visible light; 

a light assembly positioned adjacent to the semitranspar 
ent mirror and Which emits visible light Which is passed 
by the semitransparent mirror, the luminous intensity of 
the mirror assembly being less than about 120 candelas; 
and 

a collimating ?rst optical element Which is positioned 
betWeen the light assembly and the semitransparent 
mirror. 

57. Amirror assembly as claimed in claim 56, and further 
comprising an enclosure de?ning an aperture, and Wherein 
the semitransparent mirror substantially occludes the 
aperture, and Wherein the light assembly is positioned in the 
enclosure. 

58. Amirror assembly as claimed in claim 56, and further 
comprising a refractive or totally internally re?ective optical 
element Which is positioned betWeen the light assembly and 
the rear surface of the semitransparent mirror. 

59. Amirror assembly as claimed in claim 56, and further 
comprising a light control optical element Which is posi 
tioned betWeen the light assembly and the rear surface of the 
semitransparent mirror. 
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