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ABSTRACT

A signal assembly is described and Which includes a mirror
Which is operable to re?ect, and pass electromagnetic radia
tion; a circuit substrate having a plurality of electrically
conductive pathways Which is borne on same; a light emit

ting device borne by the circuit substrate, and Which, When
energized, emits visibly discemable electromagnetic radia
tion Which passes by each of the circuit substrate and the
mirror; and an electrically actuated assembly, such as a
heater, Which may be electrically coupled With a source of
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electricity by Way of the eiietiit substrate.
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SIGNALING ASSEMBLY

vehicle. In an exterior mirror application Which utiliZes an

TECHNICAL FIELD

electrochromic mirror Which automatically dims, or changes
its re?ectivity based upon the ambient lighting conditions, it
Will be understood that to provide a signaling assembly in

[0001] The present invention relates to a signaling assem
bly Which ?nds usefulness When installed on an overland

combination With an electrochromic mirror may result in a

tangle of electrical conduits all of Which must be routed and

vehicle, and more speci?cally to a signaling assembly Which
When coupled With the controls of an overland vehicle may
operate as a combined Warning lamp, and rearvieW mirror,
and further provides a visibly discemable signal Which can
be vieWed from a Wide range of locations, and is also useful
for illuminating a region adjacent to the overland vehicle to

fusing array of electrical conduits, creates problems in vieW
of the lack of available space in the housing, and further
creates di?iculties in the ?nal assembly, manufacture and

assist an operator or passenger When they are entering or

[0005] Attempts have been made to reduce this complex
ity by providing various assemblies such as an integral

departing the vehicle during reduced periods of visibility.

connected to an appropriate electrical connector. This con

installation of the product.

BACKGROUND OF THE INVENTION

heater and signaling assembly such as seen in US. patent
application Ser. No. 10/355,915, the teachings of Which are

[0002] The bene?cial e?cects of employing auxiliary sig

ments have been less then ideal inasmuch as the process of

naling assemblies have been disclosed in various US.
Patents including US. Pat. Nos. 6,005,724 and 6,076,948,
the teachings of Which are incorporated herein. Yet further,
numerous designs for signaling assemblies having various

af?xing, light emitting diodes and other similar assemblies
to such integral assemblies have resulted in unduly complex
manufacturing processes. This approach has also provided a
less then ideal arrangement With respect to the repair and

types of semitransparent mirrors including dichroic and

replacement of such assemblies in the event that a subcom

electrochromic mirrors are disclosed in US. Pat. Nos.

ponent, such as a light emitting diode, fails during the
lifetime of the product.

5,014,167; 5,207,492; 5,355,284; 5,361,190; 5,481,409;
5,528,422; and 6,749,325 to name but a feW. These numer

ous references are also incorporated by reference herein.
Assemblies such as What is shoWn in US. Pat. Nos. 6,005,

724 and 6,076,948 have been incorporated into other mirror

incorporated by reference herein. HoWever, these arrange

[0006] Therefore, a signaling assembly Which addresses
these and other shortcomings in the prior art assemblies is
the subject matter of the present application.

assemblies such as electrochromic mirror assemblies as

more fully shoWn in US. Pat. Nos. 6,512,624 and 6,356,376.
These numerous patents are also incorporated by reference
herein. The teaching of these patents shoW that in addition

to providing an auxiliary signaling device, such prior art
assemblies may also include auxiliary lighting assemblies,
Which may be remotely actuated, in order to provide an
exterior vehicle security light to aid and assist operators and

passengers during night time hours. Examples of such
assemblies are shoWn in US. Pat. Nos. 5,371,659 and
5,497,305 to name but a feW. Additionally, an integral

signaling assembly and device for illuminating an area
adjacent to an overland vehicle is shoWn in application Ser.
No. 10/741,748, and Which Was ?led on Dec. 18, 2003. This

pending application is also incorporated by reference herein.
[0003] While many of these prior art assemblies, as dis
cussed above, have operated With a great deal of success and
have enjoyed Wide commercial acceptance, there are short

comings With respect to the individual designs Which have
detracted from their commercial acceptance and perceived
usefulness.

[0004]

SUMMARY OF THE INVENTION

[0007]

One aspect of the present invention relates to a
signal assembly Which includes a mirror Which is operable
to both re?ect, and pass electromagnetic radiation; a circuit
substrate juxtaposed relative to the mirror, and Which is
operable to pass electromagnetic radiation, and Wherein the
circuit substrate is releasably electrically coupled With a
source of electricity; a ?rst electrically conductive pathWay
borne by the circuit substrate; a light emitting device borne
by the circuit substrate and electrically coupled With the ?rst
electrically conductive pathWay, and Which, When ener

giZed, emits visibly discemable electromagnetic radiation
Which passes by each of the circuit substrate and the mirror;
and a second electrically conductive pathWay borne by the
circuit substrate and Which is electrically coupled With an

electrically actuated assembly, and Wherein the electrically
actuated assembly is coupled to the source of electricity by
Way of the circuit substrate.

[0008]

Another aspect of the present invention relates to a

signal assembly Which includes a semitransparent mirror

In recent years, some automotive platforms have

having a ?rst and a second surface; an electrically actuated

presented challenges to the designers of these types of

they also occupy a rather signi?cant amount of the interior
space of the mirror housing in order to be rendered opera
tional. Further, some of these assemblies are very complex
in their overall design Which increases the cost of manufac
turing. Moreover, each of these assemblies requires that an

heater disposed in heat transferring relation relative to the
second surface of the mirror, and Wherein the heater de?nes
a ?rst region through Which electromagnetic radiation may
pass; a circuit substrate juxtaposed relative to the heater, and
Wherein the circuit substrate de?nes a second region through
Which electromagnetic radiation may pass, and Wherein the
?rst and second regions are substantially aligned; a ?rst
electrical pathWay borne by the circuit substrate, and Which
is releasably electrically coupled With a source of electricity;
a light emitting device borne by the circuit substrate, and
Which is electrically coupled With the ?rst electrical path

electrical conduit or “pigtail” be extended from same in
order to be connected to the electrical system of the overland

by the source of electricity, emits visibly discemable elec

mirror assemblies in vieW of the fact that the exterior mirror

housing and the space available Within the mirror housing,
has been reduced in siZe because of exterior platform design
considerations. Consequently, While many of the teachings
of the prior art patents Work With a good degree of success,

Way, and Wherein the light emitting device, When energiZed,
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tromagnetic radiation Which is re?ected, at least in part,
through the ?rst and second regions; and a second electrical

[0015] FIG. 4 is a plan vieW of an overland vehicle of
conventional design, and Which illustrates some of the

pathway, borne by the circuit substrate, and electrically

projected patterns of visible electromagnetic radiation pro
vided by the signal assembly of the present invention.

coupled to the heater, and the source of electricity, and
Wherein the heater is energized by the source of electricity

passing through the second electrical pathWay.
[0009] Yet further another aspect of the present invention
relates to a signal assembly for an overland vehicle, and
Which includes a mirror housing Which is borne by the
overland vehicle, and Which is de?ned by a sideWall, and
Wherein the sideWall further de?nes a cavity Which com
municates With a mirror aperture; a semitransparent mirror

Which is operable to simultaneously pass and re?ect, visibly
discemable electromagnetic radiation, and Wherein the
semitransparent mirror substantially occludes the mirror
aperture; an electrically actuated heater positioned in the
cavity of the housing, and disposed in juxtaposed heat
transferring relation relative to the semitransparent mirror,

[0016]

FIG. 5 is a greatly enlarged, partial, vertical sec

tional vieW of a ?rst form of a semitransparent mirror Which

may be employed in the present invention and Which is taken
along the line 5-5 of FIG. 1.

[0017] FIG. 6 is a greatly enlarged, vertical, sectional
vieW of a second form of a semitransparent mirror Which

may be employed in the present invention, and Which is
taken from a position along line 5-5 of FIG. 1.
[0018] FIG. 7 is a greatly enlarged, vertical sectional vieW
taken through a third form of the semitransparent mirror and
Which illustrates yet another, alternative form of the present
invention.

and Wherein the heater de?nes a ?rst region through Which
visibly discernable electromagnetic radiation may pass; a
circuit substrate positioned in juxtaposed relation relative to

[0019] FIG. 8 is a partial, perspective, exploded vieW of
a ?rst form of the signal assembly of the present invention.

the heater, and further de?ning a second region through
Which visibly discemable electromagnetic radiation may

a second possible form of the present invention.

pass, and Wherein the ?rst and second regions are substan

tially aligned; an electrical coupler borne by the circuit
substrate and Which is con?gured to releasably electrically
couple With a source of electricity Which is provided by the
overland vehicle; a ?rst electrical pathWay borne by the
circuit substrate and electrically coupled to the electrical
coupler; a light emitting device borne by the circuit substrate
and positioned in spaced relation relative to the ?rst and
second regions, and Wherein the light emitting device, When
energiZed, by the source of electricity, emits visibly discem
able electromagnetic radiation Which passes out of the
mirror housing and forms a visibly discemable signal; a

second electrical pathWay borne by the circuit substrate, and
Which is electrically coupled With the electrical coupler and
With the heater, and Wherein the heater is energiZed through
the circuit substrate; a re?ector disposed in re?ecting rela
tion relative to the light emitting device, and Which is
operable to direct the emitted visibly discemable electro
magnetic radiation, at least in part, through the ?rst and
second regions; and a mirror mounting plate Which is
operable to matingly receive, at least in part, a portion of the

[0020] FIG. 9 is a partial, perspective, exploded vieW of
[0021] FIG. 10 is an enlarged, plan vieW of a circuit
substrate Which is employed in one form of the present
invention.
[0022] FIG. 11 is an enlarged, plan vieW of a second form
of a circuit substrate Which is employed in another form of

the present invention.
[0023] FIG. 12 is a partial, transverse vertical sectional
vieW of one form of a signal assembly of the present
invention and Which is taken from a position along line
12-12 of FIG. 13.
[0024]

FIG. 13 is a partial, side elevation vieW of one

form of the signal assembly of the present invention.
[0025] FIG. 14 is a greatly enlarged, transverse vertical
sectional vieW of one form of the signal assembly of the
present invention and Which shoWs one possible form of a
re?ector Which is employed With same.

semitransparent mirror.

[0026] FIG. 15 is a greatly enlarged, transverse vertical
sectional vieW of one form of the signal assembly of the
present invention and Which shoWs another inventive aspect
of the present invention.

[0010] These and other aspects of the present invention
Will be discussed in greater detail hereinafter.

transverse, vertical sectional vieW taken through a prior art

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] Preferred embodiments of the invention are

described beloW With reference to the folloWing accompa

nying draWings.
[0012]

FIG. 1 is a perspective, front elevation vieW of a

[0027] FIG. 16 is a greatly, simpli?ed, and enlarged

semitransparent electrochromic mirror, and Which might
?nd usefulness in the present invention.
[0028] FIG. 17 is an enlarged, plan vieW of a third form
of a circuit substrate Which is employed in another form of
the invention.

signal assembly of the present invention in a deenergiZed

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

state. The vieW shoWs some surfaces removed to illustrate
the structure thereunder.

[0013] FIG. 2 is a perspective, front elevation vieW of the
signal assembly of FIG. 1 shoWn in an energiZed state.
[0014] FIG. 3 is perspective, side elevation vieW of an
overland vehicle of conventional design, and Which illus

trates the approximate projected patterns of visible electro

magnetic radiation provided by the signal assembly of the
present invention.

[0029]

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).
[0030] A signaling assembly Which incorporates the teach
ings of the present invention is best seen by reference to the
numeral 10 in FIG. 1 and folloWing. As Was brie?y dis
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cussed above, the present invention ?nds usefulness When
installed on an overland vehicle 11, of conventional design,
and Which is best seen by reference to FIGS. 3 and 4. As
shoWn therein, the overland vehicle has a forWard or front
end 12; an opposite or rear end 13, and an operator’ s position

14. From the operator’s position 14, various signaling lamps
15 can be selectively energiZed in order to provide visual
information to adjoining drivers regarding the intended
directional movement of the overland vehicle 11 as it
proceeds along a course of travel. As seen more speci?cally

by reference to FIG. 3, the apparatus or assembly 10 is
mounted on or near the door 20 of the overland vehicle such

that a portion of one side of same (FIG. 4) can be vieWed

from the operator’s position 14. As seen more speci?cally by
reference to FIG. 3, the apparatus or assembly 10 may be
rendered operable in one form to selectively illuminate an
area 22 adjacent to the side 21 of the vehicle 11 to provide,
on the one hand, security during reduced hours of visibility,
or further, illuminate the same region for other purposes. As
seen in FIG. 3, the apparatus or assembly 10 also provides
a visual signal Which includes a rearWard component 24 and
a forWard component 25. These visual signals can be seen

through a Wide range of positions relative to the overland
vehicle 11 as seen by reference to FIG. 4. As seen more

speci?cally by reference to FIG. 1, the apparatus or assem

bly 10 includes a housing Which is generally indicated by the
numeral 30. The housing 30 is formed of a generally opaque

convexly curved sideWall 31, although other shapes of the
sideWall could Work With equal success. The convexly
curved sideWall 31 has a ?rst side 32 and an opposite second
side 33. As seen in FIG. 1, the sideWall 31 is de?ned by a

surface 55. The re?ective layer 60 provides a highly re?ec
tive surface Which re?ects ambient, visibly discemable
electromagnetic radiation of various Wavelengths. The
re?ective layer 60 may comprise a layer of chromium
(FIGS. 5 and 6) Which is deposited to a thickness Which
typically passes less than about 6% of ambient visibly
discemable electromagnetic radiation. Although, it should
be understood that this percentage may vary based upon

quality control procedures employed in the manufacturing
process. As seen in the draWings, and more speci?cally in

FIG. 6, discreet apertures 61 may be individually formed in
a layer of chromium Which permits the passage of electro

magnetic radiation therethrough. The individual apertures
61 may be formed in various siZes and shapes in order to
achieve the bene?ts as Will be described hereinafter. Still
further, and as seen in FIG. 7, the re?ective layer 60 may

comprise a substantially continuous dichroic coating 65
Which is operable to pass a predetermined band of electro

magnetic radiation. The dichroic coating may similarly be
applied to one of the ?rst or second surfaces 54 and 55,

respectively. Assuming that a dichroic coating 65 is utiliZed
as the re?ective layer 60, the requirement for forming or
de?ning an aperture, or plurality of apertures 61 (FIGS. 5
and 6) is not normally necessary in vieW of the optical
characteristics of the dichroic coating. The use of dichroic
coatings in connection With various signaling assemblies are
discussed in greater detail in US. Pat. Nos. 5,014,167 and
5,207,492 both of Which are incorporated by reference
herein.

seen in FIGS. 1 and 2, a translucent lens 43 substantially
occludes the second aperture for the purposes Which Will be

[0033] In still another alternative form of the invention,
and as see in FIG. 5, the re?ective layer 60, Which typically
comprises chromium, may be deposited to a given reduced
thickness 62 Which permits the passage of increasing
amounts of electromagnetic radiation therethrough. Such a
re?ective layer is typically referred to as “thin chrome.”
Those skilled in the art are readily capable of calculating the
thickness of the chromium Which must be deposited in order
to form a re?ective layer 60 Which passes the desired

described, hereinafter.

amounts of visibly discernable electromagnetic radiation.

?rst peripheral edge 34. This peripheral edge de?nes a ?rst
aperture 35. As further understood by a study of FIG. 1, the
second or inside facing surface 32 of the curved sideWall 30
de?nes a cavity 40 Which receives various components
Which Will be discussed in greater detail hereinafter. Still

further, the housing 30 de?nes a second peripheral edge 41.
This second peripheral edge de?nes a second aperture 42. As

[0031] As best seen by reference to FIGS. 1, 2 and 5-7, a
semitransparent mirror 50 is received or otherWise supported

in moveable, substantially occluding relation relative to the
?rst aperture 35 Which is de?ned by the housing 30. The
semitransparent mirror 50 has a ?rst or outWardly facing
surface 51 Which faces aWay from the cavity 40, and a
second or inWardly facing surface 52 Which faces inWardly
toWard the cavity 40. As best understood by the greatly
simpli?ed and exaggerated vieWs of FIGS. 5-7, the semi
transparent mirror 50 is fabricated from a light transmissible
substrate 53 Which has opposite ?rst, and second surfaces,

54 and 55, respectively.
[0032] Referring still to FIGS. 5-7, a re?ective layer,
Which is generally indicated by the numeral 60, is positioned

[0034]

In a further alternative form of the invention, and

as best seen in FIGS. 1 and 2, the re?ective layer 60 may
be deposited on the light transmissible substrate 53 in a
manner to form tWo portions or regions, that is, a ?rst
portion or region 63 comprising chromium or a re?ective
coating Which is deposited to a thickness Which passes less

than about 6% of ambient visibly discemable electromag
netic radiation; and a second portion or region 64 Which is
adjacent to the ?rst portion, and Which is surrounded by a

broken line in that ?gure, and Which passes electromagnetic
radiation in amounts greater than about 6%. In the several

forms of the invention 10, the semitransparent mirror 50,
Which is chosen to substantially occlude the ?rst aperture 35,

is operable to simultaneously re?ect visibly discemable
electromagnetic radiation, and pass electromagnetic radia

in at least partial covering relation relative to one of the ?rst
or second surfaces 54 or 55 of the semitransparent mirror 50.

tion for the purposes Which are described beloW. As seen by

As should be understood, the location of the re?ective layer

reference to FIGS. 1, 2, 5 and 6, the semitransparent mirror

on either one of these tWo surfaces Will not meaningfully

50 may be manufactured in a fashion to form apertures 61

effect the operation of the present invention. As seen in
FIGS. 5-7, Which are greatly exaggerated vieWs of several
alternative forms of semitransparent mirrors Which ?nd
usefulness in the present invention, the re?ective coating or
layer 60 is positioned on the second or inWardly facing

in given patterns. The light emitting apertures 61 are formed
in the secondary region 64 by removing the re?ective
coating or layer 60. As seen, and as discussed above, the
secondary region may be continuous or discontinuous. The

speci?c details of forming the primary and secondary
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regions 63 and 64 are set forth in greater detail in US. Pat.

52 of the semitransparent mirror 50. The heater 80, is made

No. 6,005,724, the teachings of Which are incorporated by

integral With a heater substrate 81, and Which has a ?rst
surface 82 Which is typically a?ixed by an adhesive to the

reference herein.

[0035] Referring noW to FIG. 7, and as discussed brie?y
above, another form of a semitransparent mirror 50 Which is
useful in the invention 10, may utiliZe a dichroic mirror
coating 65. The usefulness of a dichroic mirror as earlier
discussed has been disclosed in various US. Patents. A
dichroic mirror coating 65 Which is useful With such semi
transparent mirrors 50 is also Well knoWn in the art and

inWardly facing surface 52 of the semitransparent mirror 50.
Still further, the heater substrate 81 has a second surface 83
Which faces inWardly toWards the cavity 40. In some forms
of the invention, a layer of adhesive may be applied to this
inWardly facing surface, not shoWn. The heater 80 is de?ned
by a peripheral edge 84. Still further, a region Which passes
electromagnetic radiation 85 is formed in a given shape

unmasked. As discussed in several of the earlier prior art
patents, the dichroic mirror coatings 65 may be selected to

therein. As seen, this region 85 is substantially aligned With
the second portion or region 64 of the semitransparent
mirror 50 Which passes electromagnetic radiation. The
region 85 Which passes electromagnetic radiation, as de?ned
by the heater substrate 81, is de?ned by a peripheral edge
Which is generally indicated by the numeral 90. The periph
eral edge can de?ne assorted different shapes.
[0038] As a general matter hoWever, the peripheral edge

pass given bands of visibly discemable electromagnetic

90 generally forms a Wedge shaped arroW. As seen in FIGS.

radiation in greater amounts than other bands of electro

8 and 9, ?rst, second, third and fourth electrical connectors

further discussions regarding these dichroic mirror coatings
is not Warranted. As seen in FIG. 7, a substantially opaque

masking layer 66 is applied over the primary or ?rst region

63, thereby making the primary region substantially opaque
and further permitting visibly discemable electromagnetic
radiation to pass through the secondary region 64 Which is

magnetic radiation thereby making the resulting semitrans

91-94 are individually mounted on the heater substrate 81,

parent mirror 50, on average, an acceptable re?ector of

and are operable to deliver a source of electrical poWer from

visibly discernable electromagnetic radiation, While simul
taneously alloWing increased amounts of electromagnetic

the overland vehicle 11, to the heater elements (not shoWn)

radiation of the selected band of electromagnetic radiation to
pass therethrough. For purposes of the present application, a

dichroic coating 66 is any coating, regardless of the chemi
cal composition, and Which is operable to pass a given band
of electromagnetic radiation in greater amounts than other
bands of electromagnetic radiation.
[0036] Yet a further form of an acceptable semitransparent
mirror 50 Which may be employed in the present invention
10 is seen in FIG. 16, and Which illustrates a prior art

arrangement for a signaling assembly Which incorporates an
electrochromic mirror Which is generally indicated by the
numeral 70. The electrochromic mirror 70 includes a front or

transparent element or substrate 71, and Which has applied
to its rearWardly facing surface a transparent electrically
conductive material 72, and a layer of color suppression
material Which is generally indicated by the numeral 73. In
the arrangement as seen in FIG. 16, an electrochromic ?uid

or gel 74 is provided, and Which is sandWiched betWeen the
front element 71 and a rear element 75 Which is also
transparent. As seen in FIG. 16, a conductive thin ?lm

re?ector/electrode 76 is positioned in spaced relation rela

but Which are embedded in the heater substrate 81. The

electricity delivered by means of the respective electrical
conductors causes the heater substrate 81 to increase in

temperature, thereby Warming or increasing the temperature
of the semitransparent mirror 50. This heat is typically
effective in removing frost, snoW, Water vapor, deW and the
like Which may become deposited on the ?rst surface 51 of
the mirror 50 due to various changing Weather conditions.
Referring still to FIG. 8, a plurality of discrete WindoWs 95
may be formed in a given pattern in the heater element and
Which substantially align With other apertures Which are
formed in the mirror mounting plate Which Will be discussed
in greater detail hereinafter. These individual discrete Win
doWs are operable to receive or pass emitted electromagnetic
radiation that may be generated, for example, by a Wide
variety of sensors, gauges and the like, Which Will be
discussed beloW. These devices are operable, in some

arrangements, to provide information Which may be rel
evant, or of interest, to the operator of the overland vehicle
11. In still another form of the invention as seen in FIG. 9,

the region 94 Which passes electromagnetic radiation may be
formed in various shapes including the form of a circuit
substrate, Which Will be discussed, beloW. In this form of the

tive to the front element 71. Still further, a plurality of
apertures 77 are formed in this conductive ?lm, electrode 77

invention, the region Which passes electromagnetic radiation

and Which Will permit the passage of visibly discemable
electromagnetic radiation therethrough forming the rear
Ward signal component 24, as earlier described. As Will be
discussed, hereinafter, a light source is provided, and Which

received, or nests Within the region 96.

is disposed in an orientation relative to the electrochromic
mirror 70 such that When the light source is energiZed, the

visibly discemable electromagnetic radiation may be ori
ented to pass through the plurality of apertures 77. Various
arrangements for forming a signaling assembly With an
electrochromic element 70 are described in US. Pat. Nos.

6,257,746 and 6,512,624 the teachings of Which are incor

porated by reference herein.
[0037] Referring noW to FIG. 8, the present invention 10
includes a heater Which is generally indicated by the

numeral 80, and Which is positioned in juxtaposed heat
transferring relation relative to the inWardly facing surface

96 is operable to matingly receive a circuit substrate having
a given shape such that the circuit substrate is matingly

[0039] The signaling assembly 10 of the present invention
includes a circuit substrate Which is generally indicated by
the numeral 110, and Which is best seen by reference to
FIGS. 8-11 and 17, respectively. The circuit substrate 110 is
typically fabricated from an opaque electrically insulative,
and someWhat ?exible material. The circuit substrate 110
has a main body 111 Which has a top surface 112 and a
bottom surface 113. The bottom surface 113 as seen in FIG.

8, rests in juxtaposed relation thereagainst the heater 80. In
one form of the invention, the circuit substrate is a?ixed to
the heater by means of an adhesive layer Which is positioned
therebetWeen the bottom surface 113 and the heater 80. In an
alternative form of the invention and as seen in FIG. 9, the

circuit substrate 110 may be juxtaposed relative to the heater,

Sep. 28, 2006

US 2006/0215413 A1

substrate 110 has a ?rst peripheral edge 114, and an opposite,

means of a ?ber optic cable, ?ber optic assembly, and/or a
light pipe 126. It should be understood that tWo or more
electrical couplers 123 may be mounted on the circuit
substrate 110 depending upon the needs of the signal assem

second peripheral edge 115, respectively. While the main

bly 10 as seen in FIG. 17.

body 111 has a someWhat pointed, or pentagon shaped
con?guration, other shapes Would Work With equal success.

[0043]

and received in a region such as 96. In this arrangement the

main body 111 Would also be juxtaposed thereagainst the
semitransparent mirror 50. The main body 111 of the circuit

As seen in FIG. 10, a plurality of apertures 120 are de?ned

by the main body 111 and are disposed in a given pattern,
and are positioned adjacent to the ?rst peripheral edge 114.
These apertures permit electromagnetic radiation to pass
therethrough for the purposes Which Will be described
hereinafter. In an alternative form of the invention, as seen

in FIG. 11, it Will be seen that the ?rst peripheral edge 114
has a someWhat scalloped appearance and electromagnetic
radiation passes, at least in part, by the ?rst peripheral edge
114.

[0040] As seen in FIGS. 8-11 and 17, a plurality of light
emitting devices such as light emitting diodes 121 are

located in adjacent spaced relation relative to the respective
apertures 120. These particular light emitting diodes are

As seen most clearly in FIGS. 10 and 11, a ?rst

electrically conductive pathWay 131 is borne by the circuit
substrate 110, and is electrically coupled to the plurality of
light emitting devices 121. As earlier discussed, the light

emitting devices are typically electrically coupled together
in a serial arrangement, hoWever, individual, or groups of

light emitting devices may be energiZed for particular pur
poses. Still further, a second electrically conductive pathWay
132 is borne by the circuit substrate 110, and is also
electrically coupled to the electrical coupler 123. Further, a
third electrically conductive pathWay 133 is borne by the
circuit substrate and similarly is electrically coupled to the
electrical coupler 123. As seen in FIGS. 10 and 11, the ?rst,
second, third and fourth electrical contacts 91-94, respec
tively are electrically coupled to the main body 111 of the
circuit substrate 110, and are individually located in a

other forms of the invention, as Will be described beloW, the

position Which is near the second peripheral edge 115 When
the circuit substrate is properly and fully assembled. In

individual light emitting diodes 121 may be separately

FIGS. 10 and 11, the electrical contacts 91-94 are illustrated

typically serially electrically coupled together, although in
energiZed or energiZed in groups to create different patterns

as being electrically coupled to the circuit substrate 110. As

of emitted radiation such as seen in FIGS. 3 and 4,

illustrated, the second electrically conductive pathWay 132

respectively. As should be understood, When energiZed, the

is electrically connected to the ?rst and fourth electrical
contacts 91 and 94, and the third electrically conductive
pathWay 133 is electrically connected to the second and third
electrical contacts 92 and 93, respectively. As Will be dis

individual light emitting devices 121 are operable to emit

electromagnetic radiation, typically in a visible band, and
Which is re?ected, as Will be discussed hereinafter in a
manner such that the emitted electromagnetic radiation

passes, at least in part, through the respective apertures 120
or by the peripheral edge 114 and is operable to pass through
the semitransparent mirror 50. As should be understood, the
apertures 120, or peripheral edge 114 as seen in FIG. 11, are

oriented in substantial alignment With the second portion or
region 64 of the semitransparent mirror 50 Which passes

electromagnetic radiation.

cussed in greater detail hereinafter, the second electrically
conductive pathWay 132 is operable to supply electrical
energy Which is used to energiZe the heater 80. As earlier

discussed, the heater 80, When energiZed, emits heat energy
Which is imparted to the semitransparent mirror 50 to
maintain the mirror in a useful condition during inclement
Weather or reduced temperatures. Still further, the third

electrically conductive pathWay 133 Which is electrically
coupled to the second and third electrical contacts 92 and 93,

[0041] As best appreciated by a study of FIG. 15, and in
another form of the invention, in place of one of the plurality
of light emitting devices 121, a receiver of electromagnetic
radiation 122 may be a?ixed to, and electrically coupled
With the circuit substrate 110. The receiver of electromag
netic radiation is operable to provide an electrical signal
When exposed to electromagnetic radiation of a given Wave
length. This arrangement is useful for such applications as
near object detection and other similar arrangements

Whereby devices employed for such purposes typically
utiliZe or receive electromagnetic radiation in the invisible
bands.
[0042] As seen in FIGS. 10 and 11 and 17, a female
electrical coupler 123 is borne by or otherWise mounted on
the top surface 112 of the circuit substrate 110. This female
electrical coupler is Well knoWn in the art and de?nes a

respectively, is operable to supply electrical poWer for
energiZing and/or controlling an electrochromic mirror ele
ment 70 Which might be employed in certain forms of the
invention, as earlier disclosed. When the present application
is used in this form, the electrochromic element 70 is

electrically coupled to the heater, and receives electrical
poWer to energiZe or control the operation of same by means

of the third electrical pathWay 133.
[0044] Referring noW to FIG. 8, for example, the signal
ing assembly 10 of the present invention includes a multi
faceted re?ector Which is generally indicated by the numeral
150, and Which is disposed in re?ecting relation relative to

the plurality of light emitting devices 121. This multifaceted
re?ector has a main body 151, Which includes a ?rst surface

152 Which is disposed in rested relation thereagainst the

receiving aperture 124 Which releasably matingly couples

circuit substrate 110, and an opposite second surface 153.
Still further, the main body 151 includes a ?rst peripheral

With a male electrical coupler. The electrical coupler 123 is
electrically coupled With a source of electricity Which is
typically provided by the overland vehicle 11. In yet a

edge 154, and an opposite, second peripheral edge 155. The
main body is siZed and shaped such that the main body of the
re?ector may be positioned in substantially covering relation

further alternative arrangement, and as seen in FIG. 8, a
source of emitted electromagnetic radiation from a device

relative to the circuit substrate 110. The main body, Which
forms the re?ector 150, may further include a ?rst portion
156, and a second portion 157, such as seen in FIGS. 14 and
15, respectively. As seen in the exploded vieWs of FIGS. 8
and 9, the re?ector 150 and more speci?cally the main body

such as a remotely positioned light emitting diode, or other
emitter 125 may be provided. The emitted radiation from the
emitter 125 may be delivered to the signal assembly 10 by
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151, is formed of a plurality of ?rst portions 156. However,
it Will be recognized that the re?ector may include various

of the re?ector 157, as seen, is disposed in substantially
concentric re?ecting relation relative to one of the light

second portions 157 as seen in FIGS. 14 and 15, respec

emitting devices 121. In the arrangement as seen in FIGS.

tively. As illustrated most clearly by reference to FIGS. 8
and 9, an aperture 160 is de?ned by the main body 151, and
is operable to receive the electrical coupler 123, there

14 and 15, the second portion 157 is operable to re?ect
emitted electromagnetic radiation 161 such that the radiation

through.
[0045]

The re?ector 150, having a main body 151, can be

fabricated by utilizing standard injection molding tech
niques, and post-re?ective coating procedures, or in the
alternative, may be pressure or vacuum formed from

deformable sheets that already have a highly re?ective
coating formed thereon. As depicted in FIG. 14, the emitted

is directed through the cavity 40 of the housing 30, and
passes out of the housing by Way of the translucent lens 43
to form the second and forWard component of the visibly
discemable signal 25. Therefore, it Will be seen that the
re?ector 150, Which is borne by the circuit substrate 110,

When energiZed, emits visibly discemable electromagnetic
radiation 161 Which is re?ected by the re?ector 150, and

electromagnetic radiation, Which is generally indicated by

Which travels in a direction generally aWay from the mirror
50 and does not pass through same upon leaving the re?ec

the numeral 161, is substantially re?ected by the multifac

tor.

eted re?ector 150, in a ?rst direction to form the rearWard

[0047] Referring noW to FIGS. 8, 12 and 13, it Will be
seen that the signaling assembly 10 of the present invention
includes a moveable mirror mounting plate Which is gener

component or signal 24, by a ?rst group of re?ector facets
as Will be discussed beloW; and the emitted electromagnetic

radiation produced by a second light emitting device 121 is

ally indicated by the numeral 180. The mirror mounting

substantially re?ected by a second group of re?ector facets

plate has a main body 181 Which is de?ned by a ?rst surface
182, and an opposite second surface 183. The ?rst surface is

through the secondary region de?ned by the semitransparent
mirror 50 and in a second direction to light a region adjacent

operable to be disposed in substantially juxtaposed, facing,

to the overland vehicle 22, as seen in FIG. 3. These ?rst and

relation relative to the heater 80, and the semitransparent
mirror 50. In one form of the invention, the semitransparent
mirror 50 and heater 80 are secured to the mounting plate by
a layer of adhesive, not shoWn. The main body 181 has a

second directions are best understood by the study of FIG.
3. It should be appreciated that While the circuit substrate

110 shoWs individual light emitting diodes 121 disposed in
predetermined spaced relation one to the other, it should be

peripheral edge 184 Which receives the semitransparent

understood that pairs of individual light emitting diodes 121
may be disposed in close proximity to each other in order to
accomplish the bene?ts of the present invention and Which

mirror 50. As seen by reference to FIG. 8, the main body
181 of the moveable mirror mounting plate 180 includes a

motor puck engagement region 185. This motor puck

are described, above.

engagement area or region alloWs an electric motor 186, of

[0046]

The re?ector 150 de?nes a plurality of single

discrete re?ector cavities or pockets 162 Which are oriented,
as seen in FIG. 14, for example, in covering eccentric

re?ecting relation relative to the light emitting devices 121.
As seen in FIGS. 12, 14 and 15, each of the re?ector cavities
or pockets 162 is de?ned by a sideWall 163. The sideWall
further de?nes a plurality of re?ector facets 164. The side
Wall is coated With a highly re?ective material Which

facilitates the re?ection of the discemable electromagnetic
radiation 161. The re?ector facets 164 include multiple sets
of re?ector facets. Each of the respective groups of re?ective

conventional design, to forcibly engage the motor puck

region in order to appropriately position the semitransparent
mirror 50 in assorted orientations so that it may be used by
an operator of the overland vehicle 11. As seen by reference
to FIGS. 8 and 13, a plurality of WindoWs 190 are formed
in, or otherWise de?ned by the main body 171 of the mirror
mounting plate 180, and are operable to be oriented so as to
receive emitted electromagnetic radiation Which may be

generated by a plurality of electrically actuated assemblies
191 Which may include among others, electro/optical sen

facets may have multiple re?ecting surfaces. The respective

sors; Warning icons; malfunction indicators; lights for illu
minating given regions adjacent to the mirror; air tempera

re?ector facets may be quite distinct or smoothly blended

ture gauges; compass; near object detection devices; tire

together. As discussed above, emitted electromagnetic radia
tion 161 passes outWardly through the secondary region 64

pressure indicators; traction Warning indicators; speed sen

of the semitransparent mirror 50, and in tWo different

sors; and video devices to name but a feW. As a general

sors; radar alarms; fuel supply or engine temperature sen

directions, that being in a ?rst direction 165 and a second
direction 166 as best seen by reference to FIG. 3. The

matter, these electrically actuated assemblies 191 may

emitted pattern of visibly discernable electromagnetic radia

device indicator Which may be useful to the operator of the

tion traveling in the ?rst direction 165 travels in a cone

generally laterally outWardly relative to the overland vehicle
11. This cone shaped pattern produces the ?rst or rearWard
component or visual signal 24 Which can be seen by vehicles

traveling adjacent thereto. Still further, the electromagnetic
radiation traveling in the second direction 166 is operable to

include, Without limitation, any assembly and/or Warning
overland vehicle 11 in determining the operational status of
the overland vehicle 11, or provide information of interest to
the operator of same.
[0048] In the arrangement as shoWn in FIGS. 8 and 13, it
Will be seen that the moveable mirror mounting plate 180
includes a pair of biasing or support members 192 Which

illuminate a region beside the overland vehicle 11 or the side

straddles or otherWise individually extend across a de?ned

of the vehicle itself to aid and assist the operator during
reduced periods of visibility. As seen in FIG. 12, for
example, the ?rst portion 156 of the re?ector 150 is disposed

aperture 193, and Which receives, at least in part, the

in substantially covering, eccentric re?ecting relation rela
tive to a light emitting device 121. HoWever, in an altema
tive form of the invention, as seen in FIGS. 14 and 15, the
re?ector 150 may include a second portion 157. This portion

re?ector 150 Which is positioned in substantially covering
relation relative to the circuit substrate 110. It Will be
recogniZed from a study of FIGS. 12 and 13 that the circuit

substrate 110, in this form of the invention, is positioned in
a sandWiched relationship therebetWeen the mirror mount

ing plate 180, and the underlying heater 80 or semitrans
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parent mirror 50. In some forms of the invention, this
arrangement may not be used. As seen by reference to FIG.

13, it Will be understood that the pair of biasing or support
members 192 alloW, in one form of the invention, for the

adjustable movement of the underlying circuit substrate 110,
and re?ector 150 (as indicated by the arroW in that vieW) for
purposes of aligning these assemblies With the underlying
semitransparent mirror 50, and more speci?cally the region
64 of the semitransparent mirror 50 Which passes electro
magnetic radiation. In other forms of the invention, these
biasing or support members may be eliminated. It Will be
recogniZed therefore that the adjustably moveable mirror

mounting plate 180 is disposed in force transmitting relation
relative to the semitransparent mirror 50. The circuit sub
strate 110 is positioned, in at least on form of the invention,

at least in part, therebetWeen the mirror mounting plate 180,
and the semitransparent mirror 50. As best illustrated by
reference to FIGS. 8 and 13, a fourth electrically conductive

pathWay 194 is provided. The fourth electrically conductive
pathWay Which is indicated in hidden lines, includes a pair
of electrical conduits each having a ?rst end 195, and Which
has a ?rst pair of electrical contacts 196 Which are mounted

on same (FIG. 8), and an opposite second end 197 (FIG.
13), Which has a second pair of electrical contacts 198
individually connected to same. As Will be recogniZed from
the draWings, the ?rst pair of electrical contacts 196 are

operable to be electrically coupled to the circuit substrate
110, and the second pair of electrical contacts are operable
to make electrical contact With the electrically actuated
motor 186. It should be understood that this arrangement

alloWs the electrically actuated motor 186, Which is disposed
in force transmitted relation relative to the mirror mounting
plate 180 to be energized and/or controlled, at least in part,
through the fourth electrical pathWay 194 and the circuit
substrate 110.

Operation
[0049]

The operation of the described embodiments of the

present invention are believed to be readily apparent and are

brie?y summariZed at this point.
[0050] Referring noW to FIG. 1 and folloWing, it Will be
seen that a signal assembly 10 of the present invention
includes, in one form, a mirror 50 Which is operable to both
re?ect, and pass electromagnetic radiation 161; a circuit
substrate 110 Which is juxtaposed relative to the mirror 50,
and Which is operable to pass electromagnetic radiation 161,
and Wherein the circuit substrate is releasably electrically
coupled With a source of electricity; and a ?rst electrically
conductive pathWay 131 Which is borne by the circuit
substrate 110. In the arrangement as shoWn in the draWings,
the invention 10 further includes a ?rst light emitting device
121 Which is borne by the circuit substrate 110, and Which

is further electrically coupled With the ?rst electrically
conductive pathWay 131, and Which, When energiZed, emits
visibly discernable electromagnetic radiation 161 Which
passes by each of the circuit substrate 110, and the mirror 50;
and a second electrically conductive pathWay 132 Which is
borne by the circuit substrate 110 and Which is electrically
coupled With an electrically actuated assembly, such as a

heater 80, and Wherein the electrically actuated assembly 80
is coupled to the source of electricity by Way of the circuit
substrate 110.

[0051] In the arrangement as shoWn in the draWings, and
Which includes several possible forms of the invention, the

mirror 50 may comprise a semitransparent mirror, a dichroic
mirror (FIG. 7), or in the alternative, an electrochromic
mirror element 70 (FIG. 16). Still further, and as earlier

discussed, the signaling assembly 10 of the present inven
tion may include an emitter 121; or a receiver of electro

magnetic radiation 122 (FIG. 15), and Which is operable to
provide an electrical signal When exposed to electromag
netic radiation of a given Wavelength. Therefore, the present
invention 10 may include both an emitter of invisible
electromagnetic radiation 121, as Well as a receiver of

electromagnetic radiation 122. In the invention as shoWn in
FIG. 1, the mirror 50 has a primary region 63 Which re?ects
visibly discernable electromagnetic radiation 161, and an

adjacent secondary region 64 Which re?ects some visibly
discernable electromagnetic radiation and further passes
some visibly discernable electromagnetic radiation. This is
seen most clearly by reference to FIG. 2. In the arrangement
as seen in the draWings, and more speci?cally by reference
to FIGS. 1 and 2, it Will be understood that the ?rst or

primary region 63 may be substantially continuous, and the
secondary region is discontinuous. In the event that a
dichroic mirror 65 is employed, it Will be seen that the

primary and secondary regions 63 and 64 may be substan
tially continuous When seen from normal vieWing distances.
[0052]

The invention 10 further includes a re?ector 150

Which is borne by the circuit substrate 110, and Which is
disposed in substantially covering relation relative to at least
some of the light emitting devices 121. In some forms of the
invention, and as seen in FIG. 14, the re?ector may include
discrete re?ector pockets 162, or further the re?ector may
include a ?rst portion 156 and a second portion 157. As seen

in FIG. 14, and in the form of the invention 10 Which
includes a re?ector 150 having ?rst and second portions 156
and 157, it Will be understood that the ?rst portion of the

re?ector 156 is disposed in substantially eccentric re?ecting
relation relative to the light emitting device 121, and
Wherein the light emitting device, When energiZed, emits
visibly discernable electromagnetic radiation 161 Which is
re?ected by the re?ector 150, and Which passes, at least in
part, through each of the circuit substrate 110, and the mirror
50. Further, and in the form of the invention 10 Where the
re?ector 150 includes a second portion 157, it Will be
understood that the second portion 157 is disposed in
substantially concentric re?ecting relation relative to at least
one of the light emitting devices 121, and Wherein the light

emitting device, When energiZed, emits visibly discernible
electromagnetic radiation 161 Which is re?ected by the
second portion of the re?ector 157, and Which travels in a
direction aWay from the mirror 50. In the form of the
invention 10 as seen in FIG. 14, and Where the re?ector 150
includes a ?rst portion 156 and a second portion 157, it Will
be understood that at least tWo light emitting devices 121 as

seen in FIG. 1, When energiZed, respectively emit visibly
discernible electromagnetic radiation 161 Which forms at
least tWo discrete, visibly discernible signals 24 and 25. As
understood by a study of FIG. 4, these tWo discrete signals
provide a means for signaling adjacent vehicles Which are
positioned in a Wide range of different angles and positions
relative to the overland vehicle 11.

[0053] Emitted electromagnetic radiation 161 Which
might be passed by the semitransparent mirror 50 is nor
mally emitted by a plurality of light emitting devices 121
Which are typically mounted on the circuit substrate 110.

HoWever, in some forms of the invention, the light emitting

