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(57) ABSTRACT 

An electromagnetic radiation assembly is described and 
Which includes a re?ector having discrete ?rst and second 
surfaces; a ?rst electromagnetic radiation emitter positioned 
adjacent to the ?rst surface; and a second electromagnetic 
radiation emitter positioned adjacent to the second surface, 
and Wherein, When energized, the ?rst and second electro 
magnetic radiation emitters emit visibly discernible electro 
magnetic radiation Which is re?ected by the re?ector in a 
fashion so as to be visible at locations forWard of the ?rst 
surface. 
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ELECTROMAGNETIC RADIATION ASSEMBLY 

TECHNICAL FIELD 

[0001] The present invention relates to an electromagnetic 
radiation assembly, and more speci?cally to an assembly 
Which may operate as a combined Warning lamp and rear 
vieW mirror and Which is operable to illuminate regions 
adjacent to the overland vehicle and Which assists in the safe 
operation of the overland vehicle as by signaling adjacent 
vehicles of the intention of the operator to change the 
direction of the overland vehicle; to assist the operator in 
entering or departing the vehicle during reduced periods of 
visibility; and further to provide information of interest, to 
the operator of the overland vehicle. 

BACKGROUND OF THE INVENTION 

[0002] The prior art is replete With numerous examples of 
various auxiliary signaling assemblies Which have been 
employed for various purposes on overland vehicles of 
assorted designs. As a general matter, these auxiliary sig 
naling assemblies have utiliZed assorted semitransparent 
mirrors including dichroic and electrochromic type mirrors 
as Well as neutrally chromatic mirrors Which have been 
modi?ed, in various fashions, so as to be rendered semi 
transparent. 

[0003] In addition to the use of various semitransparent 
mirrors, assorted mirror housing modi?cations have been 
made Which have added operational features to these same 
signaling assemblies. The modi?cations have included such 
things as exterior lamps Which have been useful for illumi 
nating the side of the vehicle, or the underlying earth beside 
the vehicle, in order to provide assistance to an operator 
When they are leaving or entering the vehicle during reduced 
periods of visibility. Auxiliary signaling assemblies such as 
found in Us. Pat. Nos. 5,014,167; 6,005,724; and 6,076,948 
for example have found Wide acceptance and are noW found 
on various overland vehicles including passenger cars, sport 
utility vehicles, trucks, and motorcycles. 

[0004] In vieW of the increased commercial acceptance of 
such devices, designers have increasingly focused on both 
interior and exterior mirrors as regions in Which various 
Warning lamps or indicators may be located so as to provide 
periodic information to the operator regarding the opera 
tional condition of the overland vehicle, or other conditions 
such as ambient environmental conditions Which could 
effect the safe operation of the overland vehicle. Such 
Warning lamps and indicators have provided such informa 
tion as tire pressure, temperature, and proximity to ?xed 
objects Which may be impacted When the vehicle is being 
operated in reverse, for example. 

[0005] While the various auxiliary signaling assemblies 
and mirrors, as referenced above, have operated With a great 
deal of success, there have been shortcomings Which have 
detracted from their individual usefulness. For example, 
many of the prior art designs are quite complex. For 
example, several of the prior art auxiliary signaling assem 
blies Which have been utiliZed heretofore have resulted in an 
increase in the siZe of the exterior mirror housing in order to 
accommodate the auxiliary signaling lamps. In other 
arrangements, the addition of the auxiliary signaling assem 
blies has resulted in an increase in the complexity of the 
electrical conduits that are necessary to provide electrical 
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poWer to the various assemblies in the mirror. Various 
solutions have been suggested to this problem including 
integrating various electrical conduits into preexisting mir 
ror assembly components such as heaters or the like. Not 
Withstanding these efforts, the space remaining Within a 
mirror housing is quite limited. With the continued emphasis 
on providing increased features Which are available to the 
operator from the rear and side vieW mirrors, problems begin 
to arise With respect to the dissipation of heat energy 
generated as a result of the energiZing of various light 
emitting diodes Which are utiliZed to provide the visibly 
discemable light Which can be discerned by the operator of 
the overland vehicle. Failure to dissipate excessive amounts 
of this heat energy can result in a shortened operational 
lifetime for these same assemblies. 

[0006] In the present invention, the inventors have 
departed from the teachings of the prior art by providing an 
electromagnetic radiation assembly Which can achieve all 
the bene?ts provided by the previous prior art assemblies 
While avoiding many of the shortcomings associated there 
With. 

[0007] These and other aspects of the present invention 
Will be discussed in greater detail hereinafter. 

SUMMARY OF THE INVENTION 

[0008] Therefore, one aspect of the present invention 
relates to an electromagnetic radiation assembly Which 
includes a re?ector having distinct ?rst and second surfaces, 
and ?rst and second portions; a ?rst electromagnetic radia 
tion emitter positioned adjacent to the ?rst surface, and 
Which, When energiZed, emits visibly discernible electro 
magnetic radiation Which is re?ected by the ?rst portion of 
the re?ector so as to be visible at locations forWard of the 
?rst surface; and a second electromagnetic radiation emitter 
positioned adjacent to the second surface of the re?ector, and 
Which, When energiZed, emits visibly discernible electro 
magnetic radiation Which is re?ected by the second portion 
of the re?ector so as to be visible at locations forWard of the 
?rst surface. 

[0009] Another aspect of the present invention relates to a 
electromagnetic radiation assembly Which includes a ?rst 
supporting substrate having distinct ?rst and second sur 
faces, and Which de?nes, at least in part, an aperture Which 
permits visibly discernible electromagnetic radiation to pass 
therethrough; a ?rst electromagnetic radiation emitter posi 
tioned on the second surface of the ?rst supporting substrate, 
and near the aperture; a re?ector having a ?rst and second 
portion, and Wherein the ?rst portion is oriented in re?ecting 
relation relative to the ?rst electromagnetic radiation emitter, 
and Which re?ects, at least in part, electromagnetic radiation 
Which is emitted by ?rst electromagnetic radiation emitter 
through the aperture such that the emitted electromagnetic 
radiation may be detected at locations forWard of the ?rst 
surface of the ?rst supporting substrate; a second electro 
magnetic radiation emitter positioned in spaced relation 
relative to the ?rst supporting substrate, and Wherein the 
re?ector is positioned therebetWeen the second electromag 
netic radiation emitter, and the ?rst supporting substrate, and 
Wherein the second portion of the re?ector re?ects, at least 
in part, electromagnetic radiation Which is emitted by the 
second electromagnetic radiation emitter through the aper 
ture such that the emitted electromagnetic radiation may 
be detected at locations forWard of the ?rst supporting 
substrate. 
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[0010] Still another aspect of the present invention relates 
to an electromagnetic radiation assembly Which includes a 
?rst supporting substrate having ?rst and second surfaces, 
and Which de?nes, at least in part, an aperture Which passes 
visibly discernible light therethrough; a ?rst electromagnetic 
radiation emitter borne by the second surface, and Which, 
When energiZed, emits visibly discernible light; a re?ector 
having a ?rst portion Which de?nes, at least in part, a 
re?ector pocket Which is disposed in substantially covering, 
eccentric re?ecting relation relative to the ?rst electromag 
netic radiation emitter, and a second portion, and Wherein 
the visibly discernible light emitted by the ?rst electromag 
netic radiation emitter is re?ected, at least in part, by the 
re?ector pocket, and subsequently passes through the aper 
ture of the ?rst supporting substrate such that it can be seen 
from a location forWard of the ?rst surface of the ?rst 
supporting substrate; a second substrate positioned in spaced 
relation relative to the re?ector, and Wherein the re?ector is 
positioned therebetWeen the ?rst and second supporting 
substrates; and a second electromagnetic radiation emitter 
borne by the second substrate, and Which, When energiZed, 
emits visibly discernible light Which is re?ected by the 
second portion of the re?ector, and Which passes through the 
aperture of the ?rst supporting substrate such that it can be 
seen from a location forWard of the ?rst surface of the ?rst 
supporting substrate. 

[0011] Yet still further, another aspect of the present 
invention relates to an electromagnetic radiation assembly 
Which includes a ?rst supporting substrate having ?rst and 
second surfaces, and Which further has a region through 
Which an electromagnetic radiation signal may pass; a ?rst 
plurality of electromagnetic radiation emitters borne by the 
second surface, and positioned adjacent to the region 
through Which an electromagnetic radiation signal may pass, 
and Wherein the ?rst plurality of electromagnetic radiation 
emitters, When energiZed, emits electromagnetic radiation 
Which forms a ?rst electromagnetic radiation signal; a 
re?ector having a plurality of re?ector pockets Which are 
individually positioned in covering, eccentric re?ecting rela 
tion relative to each of the ?rst plurality of electromagnetic 
radiation emitters, and Wherein the re?ector further includes 
a region thorough Which a second electromagnetic radiation 
signal may pass, and Wherein the ?rst electromagnetic 
radiation signal generated by the ?rst plurality of electro 
magnetic radiation emitters is re?ected by the respective 
re?ector pockets in a direction so as to substantially pass 
through the region in the ?rst supporting substrate Which 
passes the ?rst electromagnetic radiation signal; a second 
supporting substrate having ?rst and second surfaces, and 
Which is positioned in spaced relation relative to the re?ec 
tor, and Wherein the re?ector is positioned therebetWeen the 
?rst and second supporting surfaces; and a second plurality 
of electromagnetic radiation emitters borne by the second 
supporting substrate and Which, When energiZed, emits 
electromagnetic radiation Which forms a second electromag 
netic radiation signal, and Wherein the second electromag 
netic radiation signal passes through both the region of the 
re?ector Which passes the second electromagnetic radiation 
signal, and the region of the ?rst supporting substrate Which 
permits the passage of the ?rst electromagnetic radiation 
signal. 

[0012] These and other aspects of the present invention 
Will be discussed in greater detail hereinafter. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Preferred embodiments of the invention are 
described beloW With reference to the folloWing accompa 
nying draWings. 
[0014] FIG. 1 is a greatly simpli?ed, perspective exploded 
vieW of one form of the electromagnetic radiation assembly 
of the present invention. 

[0015] FIG. 2 is a partial, plan vieW of the electromagnetic 
radiation assembly of the present invention With a semi 
transparent substrate thereof removed to shoW the structure 
thereunder. 

[0016] FIG. 3 is a transverse, vertical, sectional vieW of 
the electromagnetic radiation assembly of the present inven 
tion and Which is taken from a position along line 3-3 of 
FIG. 2. 

[0017] FIG. 4 is a longitudinal, vertical, sectional vieW of 
the electromagnetic radiation assembly of the present inven 
tion and Which is taken from a position along line 4-4 of 
FIG. 2. 

[0018] FIG. 5 is a perspective transverse, vertical, sec 
tional vieW of the electromagnetic radiation assembly of the 
present invention and Which is again taken from a position 
along line 3-3 of FIG. 2. 

[0019] FIG. 6 is a partial, plan vieW ofa second form of 
the electromagnetic radiation assembly of the present inven 
tion. 

[0020] FIG. 7 is a greatly simpli?ed, perspective, 
exploded vieW of the second form of the electromagnetic 
radiation assembly of the present invention. 

[0021] FIGS. 8A, B and C are greatly simpli?ed, sche 
matic vieWs of the pattern of visibly discernable electro 
magnetic radiation emitted by the ?rst and second forms of 
the invention during their various modes of operation. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0022] This disclosure of the invention is submitted in 
furtherance of the constitutional purposes of the US. Patent 
LaWs “to promote the progress of science and useful arts” 
(Article 1, Section 8). 

[0023] Referring more particularly to the draWings, the 
electromagnetic radiation assembly of the present invention 
is generally indicated by the numeral 10 in FIG. 1 and 
folloWing. For illustrative convenience the electromagnetic 
radiation assembly 10 of the present invention, and Which is 
shoWn and described herein, is discussed as it Would be 
con?gured if it Were installed on an overland vehicle 11 of 
conventional design and Which is best seen by reference to 
FIG. 8. As discussed in many of the earlier prior art patents, 
the electromagnetic radiation assembly (hereinafter referred 
to as assembly 10) of the present invention operates as a 
combination rearvieW mirror, and visual signaling device, 
and Wherein the visual signaling device provides a visual 
signal or pattern of illumination Which is capable of being 
perceived from various locations Which are located in 
assorted different directions Which are laterally outWardly, 
inWardly, and rearWardly of the overland vehicle, When the 
invention is operating in its several operational modes. As 
Will be discussed in greater detail hereinafter, the present 
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assembly 10 is operable to generate visibly discemable 
electromagnetic radiation Which can be seen as illustrated in 
FIG. 8A at locations laterally outwardly relative to the 
overland vehicle 11; laterally inWardly relative to the over 
land vehicle as seen in FIG. 8B; and rearWardly and doWn 
Wardly as seen in FIG. 8C. Other emission patterns are also 
possible. These various modes of operation of the assembly 
10 Will be discussed in greater detail hereinafter. 

[0024] As seen in FIG. 8, the present invention 10 is 
mounted on an overland vehicle 11 of conventional design. 
The overland vehicle 11 has a front or forWard portion 12, 
and a rearWard portion 13. The overland vehicle 11 further 
has a passenger compartment 14 Where an operator of the 
overland vehicle is seated. Still further, the overland vehicle 
includes exterior locations 21 for a pair of exterior rearvieW 
mirrors Which incorporate the present invention and Which 
are best understood by a study of FIGS. 1 and 7, respec 
tively. These forms of the invention Will be discussed in 
greater detail beloW. As should be understood, the overland 
vehicle 11 also has a hand operated directional signaling 
sWitch; and foot brake (not shoWn), and Which When uti 
liZed, provides an electrical 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, 
etc. Yet further, other signals or Warning icons may also be 
provided, and Which can be vieWed from the overland 
vehicle and Which Will alert the operator of various condi 
tions existing on the overland vehicle, or outside ambient 
environmental conditions Which may effect the safe opera 
tion of the overland vehicle. In addition to the foregoing, the 
overland vehicle 11 may be equipped With a radio frequency 
receiver 22 and Which receives an RF signal Which is 
transmitted from a key fob held by the operator of the 
overland vehicle (not shoWn). This RF signal, once received, 
is effective to unlock the various doors of the overland 
vehicle and further is useful in actuating the operation of the 
assembly 10 in one of its several modes of operation, as Will 
be discussed beloW. 

[0025] As best illustrated in FIG. 8, an operator of an 
overland vehicle 11 When positioned in the operator’s posi 
tion 20 has a ?eld of vieW Which extends approximately 
180° from the operator’s position toWards the forWard 
portion 12 of the vehicle. Further, and by using a pair of the 
assemblies 10 Which are individually located at the positions 
21 on the exterior portion of the overland vehicle 11, the 
operator may, by looking along given lines of sight, vieW 
rearWardly of the vehicle along the driver’s side, passenger 
side, and substantially along a longitudinal axis 23 of the 
overland vehicle 11 When the operator vieWs an interior 
rearvieW mirror, Which is not shoWn. As depicted in FIGS. 
8A, B and C, the assembly 10 of the present invention, When 
energiZed, provides a plurality of illumination Zones Which 
are generally indicated by the numeral 30. These illumina 
tion Zones include a ?rst illumination Zone 31 (FIG. 8A) 
Which provides visibly discemable electromagnetic radia 
tion Which is visible at positions Which are laterally, out 
Wardly relative to the intended direction of travel of the 
overland vehicle 11. This ?rst illumination Zone is designed 
to direct visibly discemable electromagnetic radiation at 
vehicles traveling rearWardly and in adjacent lanes relative 
to the overland vehicle 11 When the apparatus is operating in 
a ?rst mode. Still further, the second illumination Zone 32 
provides visibly discernable electromagnetic radiation 
Which is oriented substantially laterally, inWardly relative to 
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the direction of movement of the overland vehicle, and 
Which can be perceived by the operator of same When the 
apparatus is operating in a second mode. Typically, this 
second illumination Zone is employed to transmit informa 
tion of interest to the operator of the overland vehicle 11 
regarding the operational conditions of the overland vehicle 
11 as Well as other information Which may be of interest in 
the safe operation of the overland vehicle 11. Still further, 
the assembly 10, When energiZed, provides a third illumi 
nation Zone 33 Which is oriented substantially laterally 
inWardly, and doWnWardly toWards the face of the earth 
When the apparatus is operating in a third mode. The third 
illumination Zone is utiliZed typically for purposes of illu 
minating the side and region adjacent to the overland vehicle 
during periods of reduced visibility in order for an operator 
to safely enter or exit the overland vehicle. These various 
illumination Zones Will be discussed in greater detail here 
inafter. 

[0026] Referring noW to FIG. 1, the ?rst form of the 
assembly 10 of the present invention is incorporated into a 
mirror housing Which is generally indicated by the numeral 
40, and Which is typically mounted at the mirror locations 21 
on the exterior surface of the overland vehicle 11. The mirror 
housing or enclosure has a rear Wall 41, and a sideWall 42 
extends outWardly therefrom. The sideWall 42 has a periph 
eral edge 43 and Which de?nes an aperture 44 having given 
dimensions. The rear Wall 41, and sideWall 42 further de?nes 
a cavity 45 Which receives and encloses the assembly 10, 
and other associated devices such as a movable beZel, Which 
is not shoWn. As should be understood, the beZel may also 
include a cavity Which matingly receives, at least in part, the 
assembly 10. The beZel movably supports the assembly 10 
Within the housing 40. The assembly 10 can be positionally 
adjusted either manually, or remotely, by an actuator (not 
shoWn) to a given angular orientation relative to the various 
lines of sight utiliZed by the operator (not shoWn) of the 
overland vehicle 11. This movement of the assembly pro 
vides a means by Which the operator may adjust his given 
?eld of vieW rearWardly of the overland vehicle 11. 

[0027] The assembly 10 of the present invention, as seen 
in FIG. 1 and folloWing, includes a semitransparent substrate 
Which is generally indicated by the numeral 50, and Which 
has a front, ?rst or outside facing surface 51, and an 
opposite, second or rearWardly facing surface 52. In auto 
motive applications, the semitransparent substrate is a semi 
transparent mirror Which is selected from the group of 
semitransparent mirrors comprising substantially neutrally 
chromatic; dichroic; electrochromic and/or combinations 
thereof. The semitransparent substrate or mirror 50 further is 
de?ned by a peripheral edge 53, Which substantially corre 
sponds in shape and in siZe to the aperture 44 Which is 
de?ned by the peripheral edge 43 of the housing 40. When 
assembled, the semitransparent mirror or substrate 50 sub 
stantially occludes the aperture 44. The semitransparent 
substrate or mirror 50 of the present invention may take on 
several forms. As seen in FIGS. 1 and 7, the semitransparent 
substrate or mirror typically comprises a substantially trans 
parent or translucent substrate Which has a highly re?ective 
coating applied thereto. As should be understood, the re?ec 
tive coating may be applied, either, on the one hand, to the 
?rst or outside facing surface 51, or in the alternative, and 
more typically to the opposite, second or rearWardly facing 
surface 52. The highly re?ective coating may comprise any 
number of di?ferent highly re?ective or mirror like coatings 
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or substances such as chromium and the like, and Which may 
be applied or formed in a manner Which provides a com 
mercially acceptable re?ective surface. Still further, other 
coatings may be applied, for example, to the opposite 
rearWardly facing surface 52 such as masking layers and the 
like and Which render the semitransparent substrate or 
mirror substantially opaque. For automotive applications, 
the resulting re?ectance of the semitransparent mirror or 
substrate 50 should be generally, on average, greater than 
about 35%. HoWever, in other commercial applications, 
increased or decreased re?ectance may be acceptable 
depending upon the end use of the assembly 10. 

[0028] As best seen in FIGS. 1 and 7, for example, the 
semitransparent substrate or mirror 50 has a ?rst, or primary 
region 61, and through Which a visibly discernable electro 
magnetic radiation signal may pass; and an adjacent sec 
ondary region 62. While only tWo regions are shoWn and 
discussed herein, it is of course possible to have a plurality 
of secondary regions depending upon the end use of the 
assembly 10. These secondary regions may be adjacent to 
each other, or may be spaced at a distance and positioned at 
various locations about the semitransparent substrate or 
mirror 50. As a general matter, hoWever, the ?rst or primary 
region 61 passes a portion of the visibly discernable elec 
tromagnetic radiation directed at same While simultaneously 
re?ecting a given percentage of the visibly discernable 
electromagnetic radiation or light Which comes from the 
ambient environment. On the other hand, the secondary 
region 62 is operable to re?ect ambient visibly discernable 
electromagnetic radiation and is otherWise considered nomi 
nally opaque. Depending upon the re?ective or other mask 
ing layers Which are applied to the opposite, rearWardly 
facing surface 52, the secondary region 62 may be consid 
ered completely opaque. As discussed above, the combined 
average re?ectance of the overall surface area of the semi 
transparent substrate or mirror 50, including both the pri 
mary and secondary regions, is typically greater than about 
35% When the assembly 10 is being employed for automo 
tive applications, as noted above. In other industrial appli 
cations, the average re?ectance may be loWer or higher 
depending upon the desired end use. As seen in the draW 
ings, the secondary region 62 is substantially continuous and 
re?ects for automotive applications greater than about 35% 
of the ambient, visible, electromagnetic radiation, and Which 
strikes the ?rst outside facing surface 51 thereof. Typically, 
in most automotive applications, the secondary region 62, on 
average, passes less than about 10% of the ambient visibly 
discernable electromagnetic radiation. The ?rst or primary 
region 61, on the other hand, passes less than about 50% of 
visible electromagnetic radiation, and further re?ects on 
average, less than about 40% of visible electromagnetic 
radiation. The ranges noted above have been found suitable 
for automotive applications, hoWever, it Will be recogniZed 
that other broadened or narroWed ranges may be useful for 
other industrial applications. 

[0029] As seen in FIG. 1, the semitransparent mirror 50 
includes a plurality of discrete apertures or regions 63 Which 
may be formed in a given pattern, and in various densities 
in the re?ective coating, and Which facilitates the passage of 
visibly discernable electromagnetic radiation therethrough. 
With respect to the semitransparent mirror or substrate 50, 
the ?rst or primary region 61 may be formed by a number 
of different means including providing reduced thickness 
areas in the associated re?ective coating Which is provided. 
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These reduced thickness areas in the mirror coating alloW 
increased amounts of visibly discernable electromagnetic 
radiation to pass therethrough in relative comparison to the 
adjacent thicker areas in the secondary region 62. Further, 
the secondary region, as earlier discussed, may be coated 
With an opaque masking layer Which substantially inhibits 
visibly discernable electromagnetic radiation from passing 
therethrough. Still further, the semitransparent mirror or 
substrate 50 may have a dichroic mirror coating applied 
thereto. The usefulness of dichroic mirror coatings of vari 
ous types have been discussed in various US. patents 
including US. Pat. Nos. 5,014,167 and 5,207,492 to name 
but a feW. These dichroic mirror coatings are Well knoWn in 
the art, and further discussion regarding the nature and 
operation of these respective mirror coatings is not War 
ranted. In connection With such dichroic mirror coatings, a 
substantially opaque masking layer, as earlier discussed, 
may be applied over the secondary region 62 thereby 
making the secondary region substantially opaque and fur 
ther permitting visible electromagnetic radiation to pass 
through the ?rst or primary region 61 Which is unmasked. As 
discussed in the earlier prior art patents, the dichroic mirror 
coating Which is applied to the semitransparent mirror or 
substrate 50 may be selected to pass given bands of visibly 
discernable electromagnetic radiation or light in greater 
amounts than other bands of electromagnetic radiation 
thereby making the resulting semitransparent mirror or 
substrate 50, on average, an acceptable re?ector of visibly 
discernable electromagnetic radiation While simultaneously 
alloWing increased amounts of visibly discernable electro 
magnetic radiation of the selected band of electromagnetic 
radiation to pass therethrough. In addition to the foregoing, 
another acceptable semitransparent mirror or substrate 50 
may include an electrochromic mirror of a construction 
similar to that seen in US. Pat. Nos. 6,257,746; and 6,512, 
624 the teachings of Which are incorporated by reference 
herein. In vieW of these teachings, an electrochromic mirror 
may be useful in the practice of the present invention 10 as 
Will be discussed in greater detail beloW. It is also possible 
to provide combined substrates 50 depending upon the end 
use of the assembly. 

[0030] Referring noW to FIG. 1, and folloWing, the assem 
bly 10 of the present invention includes a ?rst substantially 
opaque substrate Which is generally indicated by the 
numeral 70. The ?rst opaque substrate operates, at least in 
part, as a circuit board in order to mount a plurality of 
electromagnetic radiation emitters Which Will be discussed 
beloW. The ?rst substrate 70 has a ?rst surface 71, Which is 
typically juxtaposed relative to the second or rearWardly 
facing surface 52 of the semitransparent mirror 50. The ?rst 
substrate 70 has a distinct second surface 72. Still further, the 
?rst substrate 70 de?nes, at least in part, one region 73 (FIG. 
1), although a plurality of regions may be de?ned, and 
through Which visibly discernable electromagnetic radiation 
may pass. As seen, the region through Which the electro 
magnetic radiation may pass 73 may include a plurality of 
apertures 74 Which are formed in the ?rst substrate 70 and 
Which extend therethrough. The apertures 74 are positioned 
in a predetermined pattern in order to provide a resulting 
visual signal Which may be vieWed and understood by others 
at a distance relative to the overland vehicle 11. As seen in 
FIGS. 1 and 2, the ?rst substantially opaque substrate 70 
mounts on the second surface 72 thereof, a ?rst plurality of 
electromagnetic radiation emitters 75. The second surface 
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72 also mounts electrically conductive passageways (not 
shown), and Which electrically couple the respective elec 
tromagnetic radiation emitters 75 With a source of electrical 
poWer Which is typically provided by the overland vehicle 
11. As should be understood, the ?rst plurality of electro 
magnetic radiation emitters 75, When energized, emit visibly 
discemable electromagnetic radiation Which travels along a 
path Which is generally indicated by the numeral 76 (FIGS. 
3 and 5), and Which forms the ?rst illumination Zone 31, as 
seen in FIG. 8A. As seen in FIG. 1, it Will be understood that 
the ?rst plurality of electromagnetic radiation emitters are 
mounted on the second surface 72 of the ?rst opaque 
substrate 70, and near the region 73 Which passes the visibly 
discemable electromagnetic radiation. As illustrated in FIG. 
1, the individual electromagnetic radiation emitters are typi 
cally associated With the individual apertures 74 Which are 
formed in the ?rst opaque substrate 70. While the discussion 
above Was directed to visibly discemable electromagnetic 
radiation, it is possible by means of the present invention to 
emit electromagnetic radiation Which is not visible and 
Which Would be useful in other applications. 

[0031] Referring noW to FIGS. 1, 3 and 4, it Will be seen 
that the assembly 10 of the present invention includes a 
re?ector Which is generally indicated by the numeral 80. The 
re?ector can be fabricated by utiliZing standard injection 
molding techniques, and post, re?ective coating procedures. 
Alternatively, it may be pressure or vacuum formed from 
deformable sheets that have a highly re?ective coating 
formed thereon. The re?ector 80 has a ?rst surface 81 Which 
is positioned near the second surface 72 of the ?rst opaque 
substrate 70; and a distinct second surface 82, as best seen 
by reference to FIG. 3. In the arrangement as shoWn in FIG. 
4, it Will be seen that the ?rst opaque substrate 70 matingly 
cooperates With the re?ector 80 such that the re?ector 80 is 
juxtaposed, at least in part, relative to the semitransparent 
mirror or substrate 50. As seen by reference to FIG. 4, it Will 
be understood that the ?rst plurality of electromagnetic 
radiation emitters 75 are positioned near, but in spaced 
relation relative to, the ?rst surface 81 of the re?ector 80. As 
best understood by a study of FIGS. 1 and 3, respectively, 
the re?ector 80 includes a ?rst portion 83, and a second 
portion 84. The ?rst portion 83 of the re?ector 80 includes 
a plurality of individual re?ector pockets 85 Which de?ne 
cavities 86. The individual re?ector pockets 85 are typically 
positioned in substantially eccentric re?ecting relation rela 
tive to the ?rst plurality of electromagnetic radiation emit 
ters 75. When energiZed, the respective re?ector pockets 
individually re?ect the visibly discemable electromagnetic 
radiation 76 emitted by the ?rst plurality of electromagnetic 
radiation emitters 75 in a ?rst direction, as illustrated, and 
into the illumination Zone 31 as seen in FIG. 8A. As 
illustrated in the draWings, the respective re?ector pockets 
85 typically include multiple re?ector facets Which are 
generally indicated by the numeral 90. The respective re?ec 
tor facets are operable to re?ect the emitted visibly discem 
able electromagnetic radiation into the illumination Zones as 
illustrated in FIGS. 8A-C, respectively during the various 
modes of operation of the invention. With respect to the 
second portion 84 of the re?ector 80, it should be understood 
that the second portion 84 of the re?ector 80 comprises, at 
least in part, an aperture 91 Which extends through the 
re?ector and Which alloWs visibly discemable electromag 
netic radiation generated by a second electromagnetic radia 
tion emitter, Which Will be discussed beloW, to pass there 
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through. The second portion 84 of the re?ector further 
includes a re?ector facet 92 having a re?ecting surface 93 
(FIG. 5) Which is located adjacent to the aperture 91 and 
Which is further positioned in spaced relation relative to the 
second surface 82 of the re?ector 80 (FIG. 4), and oriented 
in re?ecting relation relative to the second electromagnetic 
radiation emitter as Will be described hereinafter. In the 
arrangement as seen in FIG. 3, it Will be understood that 
visibly discernable electromagnetic radiation emitted by the 
second electromagnetic radiation emitter is re?ected by the 
re?ector facet 92 of the second portion 84, and in a second 
direction Where it passes into the illumination Zone 33 as 
seen in FIG. 8C. As should be noted, the visibly discemable 
electromagnetic radiation from both emitters is passed by 
the ?rst region 61 of the semitransparent substrate 50, and 
vieWed at locations forWard of the ?rst surface of the ?rst 
substrate 70. 

[0032] Referring noW to FIGS. 1, 3, 4 and 5, it Will be seen 
that the assembly 10 includes a second supporting substrate 
100, and Which is located in spaced relation relative to the 
?rst substantially opaque substrate 70. As illustrated, the 
re?ector 80 is positioned therebetWeen the ?rst and second 
substrates 70 and 100, respectively. As seen in the draWings, 
the second supporting substrate has a ?rst surface 101 Which 
rests, at least in part, in contact With the second surface 82 
of the re?ector 80, and a second surface 102. Still further, a 
plurality of apertures 103, as seen in FIG. 4, are formed in 
the second supporting substrate 100. Matingly received 
Within, and disposed in an occluding relation relative to the 
apertures 103, are individual, second electromagnetic radia 
tion emitters 104, here illustrated as side emitting, light 
emitting diodes. As depicted in FIG. 4, it should be under 
stood that each of the second plurality of electromagnetic 
radiation emitters, here illustrated as side emitting, light 
emitting diodes 104, include a heat sink 105. As should be 
understood, during operation, and When energiZed, the sec 
ond plurality of electromagnetic radiation emitters 104 gen 
erate heat energy. The arrangement, as shoWn in FIG. 4, 
alloWs the heat energy generated by the second plurality of 
electromagnetic radiation emitters 104 to be dissipated, at 
least in part, into the housing 40 and thereby prevent the 
undue buildup of heat energy in the assembly 10 Which may 
cause a failure of the assembly 10 and/or the individual 
electromagnetic radiation emitters 104, as provided. When 
energiZed, the second plurality of electromagnetic radiation 
emitters 104 emits visibly discemable electromagnetic 
radiation 106 Which is re?ected by the second portion 84 of 
the re?ector 80 along a course of travel to form the illumi 
nation Zone 33 as seen in FIG. 8C. A portion of this second 
course of travel is in a different direction from that provided 
by the ?rst electromagnetic radiation emitters 75. As best 
understood by a study of FIGS. 1, 2, and 4, the assembly 10 
may include a third plurality of electromagnetic radiation 
emitters Which are generally indicated by the numeral 110. 
This third plurality of electromagnetic radiation emitters 110 
are mounted on the second surface 72 of the ?rst substrate 
70, and are electrically coupled to suitable electrical path 
Ways Which are borne by the second surface of the ?rst 
substrate (not shoWn). As seen most clearly by reference to 
FIGS. 3 and 4, the third plurality of electromagnetic radia 
tion emitters 110 are each individually associated With 
respective re?ector pockets 85 and Which are formed and 
otherWise oriented in a fashion so as to project the electro 
magnetic radiation 111 emitted by the third plurality of 
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electromagnetic radiation into the illumination Zone 32 as 
seen in FIG. 8B and in a third direction. 

[0033] Referring noW to FIG. 1 and following, it Will be 
seen that the assembly 10 includes a housing Which is 
generally indicated by the numeral 120. The housing is 
operable to receive, and partially enclose, in a someWhat 
nested arrangement, the various assemblies, discussed 
above. In this regard, the housing 120 includes a bottom 
portion 121. The bottom portion 121 includes a plurality of 
apertures 122, Which are substantially coaxially aligned 
relative to the heat sinks 105 of the respective second 
plurality of electromagnetic radiation emitters 104. The 
apertures 122 further facilitates the dissipation of the heat 
energy generated during the energiZing of the respective 
second electromagnetic radiation emitters into the housing 
40, and Which is mounted on the overland vehicle 11. 
Extending generally normally upWardly relative to the bot 
tom portion 121 is a substantially continuous sideWall 123. 
The sideWall and bottom portion 121 de?ne a cavity 124 
Which matingly and nestingly receives and otherWise oper 
ably cooperates With the assemblies described above. The 
housing 120 is itself, then matingly or otherWise mounted, 
along With the semitransparent mirror or substrate 50, to a 
mirror beZel (not shoWn) and Which is received Within the 
housing 40. In this fashion, the assembly 10 can be oriented 
in a proper position so as to be useful to the operator of an 
overland vehicle 11. 

[0034] Referring noW to FIG. 7, a second form of the 
invention is generally indicated by the numeral 130. As 
shoWn therein, the second form of the invention includes 
many features similar to that of the ?rst form of the 
invention 10. Like structures in many instances have been 
shoWn and for those reasons bear similar numbers. In this 
regard, the semitransparent mirror or substrate 50, second 
substrate 100, and housing 120 are substantially identical to 
that described With respect to the ?rst form of the invention, 
and therefore further discussion With respect to those struc 
tures is not Warranted. The second form includes a ?rst 
substrate 131 Which has a different shape from that seen With 
respect to the ?rst form as illustrated in FIG. 1. The ?rst 
substrate 131 has a ?rst surface 132, and a second surface 
133. As seen, a ?rst plurality of electromagnetic radiation 
emitters 134 are mounted on the second surface 133. Suit 
able electrical conduits are borne by the second surface and 
are coupled to a source of electricity Which is typically 
supplied by the automotive platform 11. As should be 
understood by a study of FIG. 6, the ?rst substrate, and 
housing 120, in combination and in the assembled form as 
seen in FIG. 6 de?nes discrete regions 135 through Which 
emitted electromagnetic radiation, as described beloW, 
passes. This electromagnetic radiation is then passed by the 
semitransparent mirror or substrate 50 such that it forms a 
discrete signal Which can be vieWed at a distance from the 
assembly 130. As should be understood, and When 
assembled, the ?rst surface 132 Would be juxtaposed relative 
to the second surface 52 of the semitransparent substrate 50, 
and in the region 61. 

[0035] As seen in FIG. 7, the second form of the invention 
130 includes a re?ector 140 Which has a ?rst surface 141, 
and a discrete, second surface 142. Still further, the re?ector 
has a ?rst portion 143 and a second portion 144. As seen in 
FIG. 7, the ?rst portion 143 is de?ned by a plurality of 
individually discrete re?ector pockets 150 Which are some 
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What similar in their overall function as that seen in the 
earlier form of the invention 10. In this regard, the plurality 
of re?ector pockets 150 are de?ned by individual re?ector 
facets 151 (FIG. 6), and are operable, as seen, to re?ect the 
electromagnetic radiation 152 in various directions. As seen 
in FIG. 6, some of the plurality of re?ector pockets 150 
re?ect the emitted electromagnetic radiation 152 in a ?rst 
direction so as to be seen Within the illumination Zone 31 as 

seen in FIG. 8A. Further, the second portion 144 of the 
re?ector 140 is de?ned, at least in part, by individual 
apertures 160 Which are formed in the re?ector 140. Still 
further, the second portion 144 includes individual re?ector 
facets 161 Which extend aWay from the ?rst surface 141 and 
are positioned in re?ecting relation relative to the second 
electromagnetic radiation emitters 104 and Which are 
mounted on the second substrate 100. When energiZed, the 
electromagnetic radiation of the second plurality of electro 
magnetic radiation emitters 104 is re?ected in a second 
direction as indicated by the line labeled 162. This electro 
magnetic radiation is then provided to the illumination Zone 
33 as seen in FIG. 8C. 

[0036] In the second form of the invention 130, a third 
plurality of electromagnetic radiation emitters 170 is pro 
vided and Which are mounted on the second surface 133 of 
the ?rst substrate 131. When energiZed, the third plurality of 
electromagnetic radiation emitters are operable to provide 
electromagnetic radiation 171 Which is re?ected by indi 
vidual re?ector pockets 150 into the illumination Zone 32 as 
seen in FIG. 8B. As seen in FIG. 6, Where the second form 
of the invention 130 is shoWn in an assembled con?guration, 
this assembled con?guration is then received or otherWise 
mounted on a mirror beZel, (not shoWn), along With the 
semitransparent mirror or substrate 50 and thereafter ori 
ented in an appropriate fashion so as to be useful to an 
operator of an overland vehicle 11. 

Operation 

[0037] The operation of the described embodiment of the 
present invention is believed to be readily apparent and is 
brie?y summarized at this point. 

[0038] Referring noW to FIG. 1 and folloWing, an elec 
tromagnetic radiation assembly 10 and 130 of the present 
invention includes a re?ector 10 and 140 Which has ?rst and 
second surfaces 81, 82, 141, 142, and ?rst and second 
portions 83, 84, 143, 144. Further, this assembly 10, 130 
further includes a ?rst electromagnetic radiation emitter 75, 
134 positioned adjacent to the ?rst surface, and Which, When 
energiZed, emits visibly discernible electromagnetic radia 
tion 76, 152 Which is re?ected by the ?rst portion of the 
re?ector so as to be visible at locations forWard of the ?rst 
surface; and a second electromagnetic radiation emitter 104, 
positioned adjacent to the second surface of the re?ector, and 
Which, When energiZed, emits visibly discernible electro 
magnetic radiation 162 Which is re?ected by the second 
portion of the re?ector so as to be visible at locations 
forWard of the ?rst surface. The electromagnetic radiation 
assembly 10 of the present invention further includes a 
semitransparent mirror or substrate 50. The visibly discem 
able electromagnetic radiation emitted by the ?rst and 
second electromagnetic radiation emitters 75, 104, 134 
passes through the semitransparent mirror and can be seen at 
a distance, and in different directions, and typically Within 
the illumination Zones 31, 32 and 33, respectively. 
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[0039] With regards to the electromagnetic radiation 
assembly 10, the present invention includes a ?rst substan 
tially opaque substrate 70 positioned therebetWeen the semi 
transparent mirror or substrate 50 and the re?ector 80. The 
?rst opaque substrate de?nes a region 73 through Which the 
visibly discernable electromagnetic radiation may pass. 
With regard to the ?rst and second forms of the invention 10 
and 130, the ?rst electromagnetic radiation emitter 75, 134 
is mounted on the ?rst opaque substrate 70, 131 and near the 
region Which passes the visibly discernable electromagnetic 
radiation. The electromagnetic radiation assembly 10 and 
130 of the present invention further includes a second 
substrate 100 Which is positioned in spaced relation relative 
to the second surface 82, 142 of the re?ector 80, 140. In this 
regard, the re?ector is located therebetWeen the ?rst sub 
strate 70, 131 and the second substrate 100, and the second 
electromagnetic radiation assembly 104 is mounted on the 
second substrate 100. With regards to the ?rst and second 
forms of the invention, the ?rst portion 83, 143 of the 
re?ector 80, 140 comprises, at least in part, a re?ector pocket 
85, 150 having multiple re?ector facets. The respective 
re?ective pockets each de?ne a cavity 86 Which is typically 
positioned in eccentric, re?ecting relation relative to the ?rst 
electromagnetic radiation emitters 75, 134. The respective 
re?ector pockets re?ects the emitted visibly discernable 
electromagnetic radiation emitted by the ?rst electromag 
netic radiation emitter 75, 134 in a ?rst direction as illus 
trated in the draWings. In the arrangement as seen, the 
second portion 84 of the re?ector 80, 140 comprise, at least 
in part, an aperture 91, 160 Which alloWs the visibly dis 
cernable electromagnetic radiation generated by the second 
electromagnetic radiation emitter 104 to pass therethrough. 
The second portion includes a re?ector facet 92, 161 having 
a re?ecting surface Which is located adjacent to the aperture 
and Which is further positioned in spaced relation relative to 
the second surface 82, 142 of the re?ector 80, 140, and in 
re?ecting relation relative to the second electromagnetic 
radiation emitter 104. Visibly discernable electromagnetic 
radiation emitted by the second electromagnetic radiation 
emitter 104 is re?ected by the re?ector facet of the second 
portion of the re?ector in the second direction. In the 
arrangement as seen, a third electromagnetic radiation emit 
ter 110, 170 is mounted on the second surface 72, 133 of the 
?rst substrate 70, 100, and Wherein the electromagnetic 
radiation generated by the third electromagnetic radiation 
emitter is re?ected by one of the re?ector facets in a third 
direction. When assembled, and as seen in the draWings, the 
emitted visibly discernable electromagnetic radiation is 
operable to pass through the semitransparent substrate or 
mirror 50, and pass into ?rst, second and third illumination 
Zones 31, 32, and 33, respectively so as to be useful to the 
operator of the overland vehicle 11, or other vehicles trav 
eling adjacent thereto. 
[0040] Therefore, it Will be seen that the electromagnetic 
radiation assembly 10, 130 of the present invention provides 
many advantages over the prior art devices Which have been 
utiliZed heretofore. As Will be recogniZed, the present 
assembly 10 and 130 is compact, cost e?icient, and further 
provides a convenient means Whereby discernable electro 
magnetic radiation may be projected in various directions 
and patterns relative to the overland vehicle to assist the 
operator in the use of the overland vehicle. 

[0041] In compliance With the statute, the invention has 
been described in language more or less speci?c as to 
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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 dis 
closed 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. 

1-24. (canceled) 
25. An electromagnetic radiation assembly, comprising: 

a ?rst supporting substrate having ?rst and second sur 
faces, and Which further has a region through Which an 
electromagnetic radiation signal may pass; 

a ?rst plurality of electromagnetic radiation emitters 
borne by the second surface, and positioned adjacent to 
the region through Which an electromagnetic radiation 
signal may pass, and Wherein the ?rst plurality of 
electromagnetic radiation emitters, When energiZed, 
emits electromagnetic radiation Which forms a ?rst 
electromagnetic radiation signal; 

a re?ector having a plurality of re?ector pockets Which 
are individually positioned in covering, eccentric 
re?ecting relation relative to each of the ?rst plurality 
of electromagnetic radiation emitters, and Wherein the 
re?ector further includes a region thorough Which a 
second electromagnetic radiation signal may pass, and 
Wherein the ?rst electromagnetic radiation signal gen 
erated by the ?rst plurality of electromagnetic radiation 
emitters is re?ected by the respective re?ector pockets 
in a direction so as to substantially pass through the 
region in the ?rst supporting substrate Which passes the 
?rst electromagnetic radiation signal; 

a second supporting substrate having ?rst and second 
surfaces, and Which is positioned in spaced relation 
relative to the re?ector, and Wherein the re?ector is 
positioned therebetWeen the ?rst and second supporting 
surfaces; and 

a second plurality of electromagnetic radiation emitters 
borne by the second supporting substrate and Which, 
When energiZed, emits electromagnetic radiation Which 
forms a second electromagnetic radiation signal, and 
Wherein the second electromagnetic radiation signal 
passes through both the region of the re?ector Which 
passes the second electromagnetic radiation signal, and 
the region of the ?rst supporting substrate Which per 
mits the passage of the ?rst electromagnetic radiation 
signal. 

26. An electromagnetic radiation assembly as claimed in 
claim 25, and further comprising: 

a semitransparent substrate having a ?rst, outWardly fac 
ing surface, and a second, inWardly facing surface, and 
Wherein the ?rst surface of the ?rst supporting substrate 
is juxtaposed relative to the second surface of the 
semitransparent substrate, and Wherein the electromag 
netic radiation emitted by the respective ?rst and sec 
ond electromagnetic radiation emitters pass through the 
semitransparent substrate in a plurality of directions. 
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27. An electromagnetic radiation assembly as claimed in 
claim 26, and further comprising: 

a third electromagnetic radiation emitter Which is borne 
on the second surface of the ?rst supporting substrate, 
and Which, When energized, emits electromagnetic 
radiation Which is re?ected by the ?rst portion of the 
re?ector, and Which passes through the semitransparent 
substrate in one of the plurality of directions. 

28. An electromagnetic radiation assembly as claimed in 
claim 25, and Wherein the second plurality of electromag 
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netic radiation emitters comprise, at least in part, a side 
emitting light emitting diode. 

29. An electromagnetic radiation assembly as claimed in 
claim 26, and Wherein the semitransparent substrate is a 
semitransparent mirror Which is selected from the group of 
semitransparent mirrors comprising substantially neutrally 
chromatic, dichroic, electrochromic, and combinations 
thereof. 


