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UNIVERSAL DUAL INFRARED AND WHITE LIGHT BULB

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001]

This application claims priority to U.S. Provisional Patent Application

Serial No. 62/507,573, filed May 17 , 201 7 , titled Universal Dual Infrared and White
Light Bulb, the entire disclosure of which is incorporated by reference herein.
BACKGROUND
[0002]

The following relates generally to the illumination arts, the tracking arts,

the surveillance arts, the law enforcement arts, the military arts, the night vision arts,
and the like.

It finds particular application in association with the low-light level

illumination and detection arts for surveillance.
[0003]

Previously

known

headlamps

used

in

tactical

vehicles

include

incandescent, sealed beam headlamps that exhibit poor performance characteristics
when compared to current automotive lighting systems. These headlamps can be

interchangeable with other headlamp systems which may be needed for covert
operations. These accessory headlamps usually include a first incandescent bulb
lamp and a second incandescent bulb lamp covered by a filter so as to pass only

infrared light. However, these headlamps require an operator to switch from one or
the other of the bulbs in order to produce visible or infrared illumination as needed.
[0004]

Many military or tactical "blackout" operations require vehicle operation

at night and at a moderate high speed without enemy detection. Previously known

blackout lights deployed on tactical or military vehicles provide a small amount of
visible light illumination, usually directly in front of the vehicle bumper. However, the
low illumination supplied by prior art lights is considered especially ineffective when

driving at higher speeds.
[0005]

Moreover, military or tactical operations often utilize commandeered or

seized vehicles. In this case, such operations also require that the commandeered
or seized vehicle be operated at night, at high speed, and without enemy detection.
However, these seized vehicles are not ordinarily equipped with covert infrared light

capability and are also not readily adapted to receive known accessory covert
headlamps, filters/lenses, and/or blackout lights.
[0006]

It is generally considered highly advantageous to provide infrared (IR)

illumination in a field of view as opposed to relying on infrared produced by objects
in the field of view, as this dramatically increases the effectiveness of night vision

goggles.

However, the previous

use

of incandescent

lamps and blackout

filters/lenses to produce IR illumination is inefficient, since the lamp still produces
visible light, and only a small portion of the radiation produced by the lamp is passed
as IR. Additionally, it is difficult to block all visible light, and these previous systems

require that the filter/lens be mechanically moved into place. As a result, the switch
between visible and IR illumination is disadvantageously a time consuming process.
Furthermore, these prior art systems do not maintain an unmodified OEM
appearance, which potentially jeopardizes operations that require covertness. Use
of IR only illumination devices on such non-military vehicles required the magnetic

or other adhesion means to secure battery-powered devices on the front of the
vehicle, resulting in a non-OEM appearance.
[0007]

It would be desirable to provide a new light bulb that supplies both

visible light and IR illumination at sufficient intensity for nighttime vehicle operation
at high speeds, with the ability to be universally installed on many different vehicle

makes and models such that an original OEM appearance is maintained.

BRIEF DESCRIPTION

[0008]

According to one embodiment, there is provided a dual-illumination unit,

comprising at least one visible light LED and at least one infrared (IR) LED. The unit
further includes a housing to which the at least one visible light LED and the at least
one infrared LED are affixed.

The unit also includes an adapter ring, removably

coupled to the housing and configured to secure the unit to an original equipment
manufacturer (OEM) headlight assembly of an associated vehicle.
[0009]

In

accordance with another embodiment, there is provided a dual-

illumination unit, that comprises an illumination component including at least one
visible light LED and at least one infrared (IR) LED. The dual-illumination unit further

comprises a housing to which the illumination component is affixed, the housing
storing at least one electronic component operable to control operations of the at
least one visible light LED and the at least one IR LED.
[0010]

In

yet another embodiment, there is provided a dual-illumination unit

that comprises a housing, which stores at least one electronic component operable
to control operations of the dual-illumination unit. The dual-illumination unit further

includes an LED tower extending outward from the housing, the LED tower having
at least one circuit board affixed thereto, wherein the at least one circuit board

includes at least one visible light LED and at least one infrared LED.
[001 1]

In

still another embodiment, there is provided a dual-illumination unit

that comprises at least one circuit board including at least one visible light LED and
at least one infrared (IR) LED. The unit further includes an LED tower to which the
at least one circuit board is affixed, and a housing coupled to the LED tower, the

housing storing at least one electronic component operable to control operations of
the at least one visible light LED and the at least one IR LED. In addition, the unit

includes an adapter ring, removably coupled to the housing and configured to secure
the unit to an original equipment manufacturer (OEM) headlight assembly of an

associated vehicle.
[001 2]

According to one aspect of the varying embodiments, the electronic

components are operable to receive control signals from an associated vehicle, the
control signal corresponding to a low-beam and a high-beam signals. Furthermore,
the electronic components actuate the at least one visible light LED responsive to a

low-beam signal, and actuate the at least one IR LED responsive to a high-beam
signal.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

The subject disclosure may take form in various components and

arrangements of component, and in various steps and arrangement of steps. The
drawings are only for purposes of illustrating the preferred embodiments and are not
to be construed as limiting the subject disclosure.

[0014]

FIGURE 1 is a three-dimensional representation of a dual-illumination

unit in accordance with one embodiment of the subject application.
[0015]

FIGURE 2 is an alternate view of the three-dimensional representation

of the dual-illumination unit of FIGURE 1.
[001 6]

FIGURE 3A illustrates a top view of one embodiment of a dual-

illumination unit in accordance with the subject application.
[0017]

FIGURE 3B illustrates a side view of the embodiment of the dual-

illumination unit of FIGURE 3A in accordance with the subject application.
[0018]

FIGURE 3C illustrates a bottom view of the embodiment of the dual-

illumination unit of FIGURE 3A in accordance with the subject application.
[0019]

FIGURE 3D illustrates a front view of the embodiment of the dual-

illumination unit of FIGURE 3A in accordance with the subject application.
[0020]

FIGURE 3E illustrates a three-dimensional view of the embodiment of

the dual-illumination unit of FIGURE 3A in accordance with the subject application.
[0021]

FIGURE 4 is a schematic diagram of control circuitry of a dual-

illumination unit in accordance with one embodiment of the subject application.
[0022]

FIGURE 5 is a representative illustration of the control circuitry of the

dual-illumination unit of FIGURE 4 in accordance with one embodiment of the subject
application.
[0023]

FIGURE 6 is a photograph of a dual-illumination unit in accordance with

one embodiment of the subject application.
[0024]

FIGURE 7A is a photograph of an associated vehicle employing the

dual-illumination unit in accordance with one embodiment of the subject application.
[0025]

FIGURE 7B is a photograph of the associated vehicle of FIGURE 7A in

which the dual illumination unit is activated.
[0026]

FIGURE 8 is a photograph of the dual-illumination unit of FIGURE 6 in

accordance with one embodiment of the subject application.
[0027]

FIGURE 9 is a photograph of the dual-illumination unit of FIGURE 6 in

accordance with one embodiment of the subject application.

[0028]

FIGURE 10 is a photographic illustration of an empty headlight

assembly into which the dual-illumination unit is to be inserted in accordance with
one embodiment of the subject application.

[0029]

FIGURE 11 is a photographic illustration of the bottom of a dual-

illumination unit mounted in the headlight assembly of FIGURE 10 on a vehicle
according to one embodiment of the subject application.
[0030]

FIGURE 12 is a photograph of a front view of the headlight assembly of

FIGURE 10 utilizing the dual-illumination unit in accordance with one embodiment of
the subject application.

DETAILED DESCRIPTION

[0031]

One or more embodiments will now be described with reference to the

attached drawings, wherein like reference numerals are used to refer to like elements
throughout.

In

accordance with one aspect, a dual-illumination unit of the subject

application provides a universal IR light kit that utilizes surface mounted LEDs that
output the desired amount of infrared (IR) light to provide improved vision for
operators when using Night Vision Goggles (NVGs).

The dual-illumination unit

further utilizes white LEDs to replace the original headlight bulbs when standard
white lighting is required during driving scenarios. Thus, the dual-illumination unit of
the subject application enables the unit to be installed in the original light location,

without the need to reconfigure or switch out the unit for normal (non-NVG-based)
driving, while maintaining an unmodified original equipment manufacturer (OEM)
appearance.
[0032]

According to one aspect, there is provided a dual-illumination unit to

provide covert IR light capability on vehicles which were not originally equipped with
such capability.

[0033]

In

another

embodiment,

the

dual-illumination

unit

provides

concealed/covert IR lighting to any motor vehicle. According to such an embodiment,
the dual-illumination unit combines white and IR lighting on a single component,

requiring a single component replacement in an OEM vehicle. A removable adapter
ring is attached to the unit to accommodate different bulb sizes between vehicles.

Power can be sourced to the unit from the vehicle fusebox (e.g., using standard
wiring harness, or the like), along with ground from the OEM ground point.
Accordingly, the unit utilizes the original light fuse, allowing the original headlight (or
foglight) switch to be used to control the output of the unit. Furthermore, as the unit
utilizes a metal base, such as aluminum or the like, to house the integrated control
and power electronic components, the unit provides passive cooling.

[0034]

Turning now to FIGURES 1 and 2 , there is shown a three-dimensional

view of a dual-illumination unit 100 in accordance with one exemplary embodiment
of the subject application. During discussion of FIGURES 1-2, reference will also be

made to FIGURES 3A-3E, which illustrate varying views of the dual-illumination unit
100 depicted in FIGURES 1-2. It will be appreciated that the unit 100 illustrated in

FIGURES 1-3E is representative of a particular implementation of the dualillumination system of the subject application, and other implementations are
contemplated herein.
[0035]

Accordingly, as depicted in FIGURES 1-3E, the dual-illumination unit

100 includes an illuminating component 1 10, an adapter ring 112 , and a base

component or housing 1 14. The illuminating component 110 shown in FIGURES 1
and 2 illustrates a first side of the unit 100, including a first LED 102 for visible

illumination and two LEDs 104-106 for infrared illumination (hereinafter IR LEDs 104106) coupled to the circuit board 108. It will be understood that the use of LEDs is

intended to exemplify the subject application, and the skilled artisan will appreciate
that the use of other illumination sources, e.g., OLEDs, PLEDs, Laser SMDs, non
smd-LEDs, or the like, are also capable of being utilized in the dual-illumination unit
100. Accordingly, the reference to LEDs is intended as a non-limiting example of

such illumination sources.

The circuit board 108 is affixed to an LED tower 118,

extending from the housing 114 , which is preferably configured to support the circuit
board 108, as well as to function as a heatsink to the components of the circuit board
108 and the electronic components 116 (discussed below).

It will be appreciated

that the opposite side of the unit 100 (not shown) may mirror the side shown in the
three-dimensional views of FIGURES 1 and 2 , i.e., a second circuit board having
another visible LED and dual IR LEDs. FIGURE 3B, however, provides a front view

of the dual-illumination unit 100, wherein each side of the unit is visible, e.g., circuit

boards 108 affixed to the LED tower 118 are readily discernible, along with the
various LEDs 102-106. Although not depicted in FIGURES 1-3E, the circuit board
108 (and corresponding LEDS 102-106) may be encapsulated in glass or clear

plastic to protect the components therein, as would be accomplished with traditional
halogen or Xenon bulbs.
[0036]

According to one embodiment, the printed circuit board 108 may include

one high-powered white LED 102 and two (or more) 940nm IR LEDs 104-106. In

accordance with one particular embodiment, the white LED 102 utilized is selected
to most closely match OEM light sources in color temperature and brightness, e.g.,
55 watt halogen bulbs, commonly installed in vehicles. It will be understood by those

skilled in the art that the reference herein to white LEDs and IR LEDs is intended to
exemplify the use of visible illumination sources combined with non-visible
illumination

sources,

and

that

the

subject

embodiments

are

capable

of

implementation utilizing other wavelengths of visible light and other wavelengths of
non-visible light other than the white and infrared wavelengths contemplated herein.
The skilled artisan will also appreciate that other IR LEDs may be used, including,

for example and without limitation, LEDs illuminating in the near infrared range, e.g.,
range of 700nm to 1600nm wavelengths, or the like. It will further be appreciated

that the non-visible light sources selected may correspond to the type of night-vision
viewer available, e.g., older devices may require 850nm, and potentially newer
devices may require 1550nm. Furthermore, it will be understood that the non-visible
light source may be selected for any wavelength in the infrared spectrum (700nm to
1mm), e.g., near-infrared (700nm-1 600nm), short-wavelength infrared

( 1 400nm-

3000nm), mid-wavelength infrared (3000nm-8000nm), long-wavelength infrared
(8000nm-1 5000nm), and far infrared

( 1 5000nm-1

mm). Non limiting examples of non-

visible IR sources, such as OLEDs, PLEDs, Laser SMDs, non smd-LEDs, and the
like, may be implemented herein to produce the desired illumination wavelength.
[0037]

In

addition to the foregoing, it should be understood that the number of

LEDs 102-106 illustrated and discussed herein are for purposes of example only. It

will be understood that the dual-illumination unit 100 may utilize any suitable number

of white LEDs 102, and any suitable number of IR LEDs 104-106, as required for

producing the necessary visible and IR illumination.

Accordingly, the dual-

illumination unit 100 is not intended to be limited to a single white LED 102 and two
IR LEDs 104-106.

Furthermore, it will be understood that the embodiments disclosed

[0038]

herein incorporate the white LEDs 102 to replace the original OEM bulbs when

standard lighting is required during driving scenarios, while allowing covert IR
capability without substantial modification to the vehicle, or disclosing the capability
to an observer.

Accordingly, the unit 100 effectively conceals the IR output by

reducing the direct sight path of the visible red glow (inherent in some IR LEDs) and
using the design of the headlight assembly to "throw" the IR light output at a focused
and increased distance beyond an exposed IR LED. FIGURES7-7B, discussed in

greater detail below, illustrate this output in an example implementation.
The dual-illumination unit 100 of FIGURES 1-3E further includes the

[0039]

aforementioned adapter ring 112 , removably coupled to the dual-illumination unit
100.

In

varying embodiments contemplated herein, the adapter ring 112 is

configured to secure the dual-illumination unit 100 to an associated vehicle. It will
be understood that the adapter ring 112 is contemplated to be removably attached

to the unit 100.

For example and without limitation, various adapter rings 112 for

different vehicles may be utilized to enable the unit 100 to be secured to such
vehicles.
[0040]

It will be understood that while depicted as a replacement for a standard

H4 bulb in the FIGURES attached hereto, the adapter ring 112 may be configured to

replicate any suitable OEM automotive lightbulb connection component that is used
in automotive lighting to secure the bulb to the vehicle. Thus, it will be appreciated

that the use of an H4 adapter ring, as illustrated in FIGURES 1-3E is intended to
explain, and not limit, the use of the dual-illumination unit 100.

Furthermore, in

varying embodiments contemplated herein, multiple different adapters may be
included with the unit 100 when deployed in the field, enabling the soldier or other
operator to utilize the unit 100 in myriad vehicles encountered during operations.
Accordingly, the ring 112 may be of different sizes and shapes so as to mimic other

types of OEM automotive bulbs found in vehicles throughout the world. That is, the
adapter ring 112 is implemented to match the keys and openings in various
headlight/foglight bulb locations.
[0041]

As indicated above, the dual-illumination unit 100 further includes a

housing 114, to which the adapter ring 112 and printed circuit board(s) 108 with LEDs
102-106 are attached.

Preferably, the adapter ring 112 is threaded, clipped, or

otherwise secured to the housing 114, allowing the operator to remove and replace
the ring 112 as needed. For example, the adapter ring 112 may be twisted clockwise
to secure the ring 112 to the housing 1 14, and twisted counter-clockwise to remove

the ring 112 from the housing 114. FIGURE 3A, in particular, provides an exemplary

top view of the unit 100, wherein the adapter ring 112 is removably attached to the
housing 114.

The housing 114 may be comprised of a suitable material that is

durable and rugged in nature to prevent damage while transporting to an associated,
or installed within a vehicle, as well as to support the various electronics of the board
108 and LEDs 102-106.

Suitable materials include, for example and without

limitation, metals, metal alloys, ceramics, plastics, or various combinations thereof.
[0042]

In

accordance with one embodiment, the material of the housing 114 is

configured to not only support the circuit board 108 and adapter ring 112 , but also
house electronic components 116 allowing the unit 100 to function utilizing the

standard 12V electrical system of civilian vehicles.

It will be appreciated that the

electronic components 116 , as discussed below and illustrated in the housing 114 of
FIGURE 3C, are

packaged within

the

housing

114 for concealment

and

environmental protection.
[0043]

As shown in FIGURES 1-3E, the example implementation of the

housing 1 14 is metallic in composition, e.g., aluminum, providing additional benefits
to the unit 100 during operations.

FIGURES 8 and 9 , discussed below, provide

photographic illustrations of one example embodiment of the dual-illumination unit
100 utilizing the aforementioned metallic housing 114. It will be appreciated that the

electronics 116 generate a non-negligible amount of waste heat, converting the
power from the associated vehicle to power to the LEDs 102-106. Accordingly, the
metallic nature of the housing 114 functions as a heat sink to radiate such heat away

from the electronics 116 , providing a passive cooling mechanism thereto. As will be

understood by those skilled in the art, previous IR light assemblies generated a
substantial amount of noise from active cooling units, further limiting implementation
in standard OEM light assemblies, as enabled by the subject dual-illumination unit

100.

[0044]

In accordance with one embodiment, the electronic components 116

(e.g., driver circuits, controls, etc.) are suitably configured to control operations of
the LEDs 102-106, modify the voltage and/or amperage directed to the LEDs 102106, which require less power than the typical halogen or Xenon lights being

replaced.

FIGURE 4 provides a schematic circuit diagram 400 of the electronic

components 116 utilized in accordance with one exemplary embodiment of the
subject application.

As shown in FIGURE 4 , the electronic components 116 are

suitably configured to regulate the voltage/amperage provided to the LEDs 102-106,
switch between LEDs 102 and 104-106, and the like.
[0045]

With respect to FIGURE 4 , the electronic components 116 connect both

printed circuit boards 108 of the unit 100, i.e., two white LEDs 102, and four IR LEDs
104-106, shown on the left of the diagram 400.

Furthermore, as illustrated in

FIGURE 4 , the operations of the white LEDs 102 is controlled via activation of the

low beams of the headlights (shown at 402) and the IR LEDs 104-106 are operable
upon activation of the high beams of the headlights (shown at 404). It will therefore
be

appreciated

headlight/taillight

that

the

existing

passenger

compartment

controls

(e.g.,

switch) may be utilized to switch between visible and IR

illumination, i.e., a low-beam mode (visible light) and a high-beam mode (IR
illumination). The skilled artisan will appreciate that the use of the headlight switch
is representative of one possible control switch for the dual-illumination unit 100, and

other vehicle control switches are capable of being used, e.g. interior light switch,
heater/AC controls, fog lights, or the like. Furthermore, those of skill in the art will
understand that a separate control switch/unit (not shown), may be affixed into the
vehicle cabin to control the dual-illumination unit 100, e.g., a wired or wireless switch
(with suitable communications components at the dual-illumination unit 100 and

switch), may be externally switched, a combination thereof, or the like. Accordingly,

the electronic components 116 depicted in FIGURE 4 are operative to receive an

input signal, i.e., power at 402 or 404, to actuate the corresponding LEDs, i.e., 102
or 104-106. FIGURE 5 provides an example diagram of the electronic components
116 located within the housing 114.

As illustrated in FIGURE 5 , the various

components of the schematic 400 are implemented on a printed circuit board 500. It
will be appreciated that the various electrical components shown in FIGURE 5 are
represented by corresponding labels in FIGURE 4 .
[0046]

In

varying

embodiments

contemplated

herein,

the

electronic

components 116 may be configured to connect (not shown) to standard automotive
OEM wiring harnesses, allowing for quick installation thereof, in addition to allowing

the operator to switch between the white LEDs 102 and the IR LEDs 104-106 via the
normal light controls of an associated vehicle. For example, the wiring harness may
be configured in conjunction with the electronics 116 to operate the white LEDs 102

when the lights of the vehicle are activated while disabling the white LEDs 102 and

enabling the IR LEDs 104-106 when the operator selects the hi-beam mode or
"bright" lights. It will be appreciated that the inclusion of the electronics 116 within
the housing 114 negates the need to modify the vehicle electronics, as well as

allowing the operator to utilize a self-contained unit 100, as opposed to multiple
components requiring assembly in the field.
[0047]

Referring now to FIGURE 6 , there is shown a close-up photographic

view of the dual-illumination unit 100 of the subject application.

In

particular,

FIGURE 7 depicts one side of the dual-illumination unit 100, including the first LED
102 for visible illumination and the two infrared LEDs 104-106 for infrared illumination

coupled to the circuit board 108. It will be understood that the opposite side of the
unit 100 mirrors the side shown in FIGURE 7 . Furthermore, in the embodiment

shown in FIGURE 6 , the printed circuit board 108 includes one high-powered white
LED 102 and two 940nm IR LEDs 104-106.

[0048]

As shown in FIGURE 6 , the dual-illumination unit 100 is implemented

to resemble a standard H4 automotive replacement bulb.

This implementation

facilitates the subterfuge intended in use of IR illumination, without the need to
reconfigure or switch out the light.

[0049]

As shown in FIGURE 7A, a non-military vehicle 200 is photographed

representative of an OEM platform in which the unit 100 may be installed.

The

vehicle 200 includes a standard headlight assembly 202 and exposed assembly 204,
circled in the photograph of FIGURE 7A.

FIGURE 7B provides a photographic

illustration of the standard headlight assembly 202 (with unit 100 installed and IR
LEDs 104-106 illuminated) and the exposed assembly 204 (with the IR LEDs

illuminated) when activated, with the resultant output illustrated in the image depicted
therein below respectively at 206 and 208. It will be appreciated that while the same
IR LEDs are used in both 202 and 204, the apparent illumination 206 and 208 is

readily distinguishable as a result of the installation of the unit 100 in the assembly
202 (further illustrated in FIGURE 11 discussed below), as opposed to the exposed

installation of the unit 100 at 204.
[0050]

Turning now to FIGURES 8 and 9 , there are shown further photographs

of the dual-illumination unit 100 in accordance with one embodiment of the subject

application. As shown in FIGURES 8-9, the dual-illumination unit 100 includes the
removable adapter ring 112 configured to secure the unit 100 in an OEM light
assembly 202 (shown in greater detail in FIGURE 11) .
[0051 ]

The dual-illumination unit 100 illustrated in FIGURES 8-9 further depicts

the housing 1 14, to which the adapter ring 112 and printed circuit board(s) 108 with
LEDs 102-106 are attached.

As shown in FIGURES 8 and 9 , the example

implementation of the housing 1 14 is an aluminum housing, providing support for the
illumination component 1 10, the adapter ring 112 , and heatsink capabilities for the
electronic components 116 housed therein.

FIGURE 10 is a photograph illustrating

the empty socket 1 100 into which the dual-illumination unit 100 is to be inserted on
an associated headlight assembly of a vehicle. The assembly includes the adapter

ring 112 retained by flange 1 102 configured to receive the adapter ring 112 , thereby

securing the unit 100 within the assembly. It will be appreciated that the photograph
of FIGURE 10 is representative of one possible headlight assembly into which the

unit 100 may be inserted. Other assemblies, e.g., positions on the vehicle, as well
as types of vehicles, may utilize different retention mechanisms than the flange 1 102

shown in FIGURE 10 , e.g., the adapter ring 112 may be rotated (screwed/twisted)

into locking tabs of the assembly (not shown). FIGURE 11, thereafter, shows the

inserted dual-illumination unit 100, retained by the adapter ring 112 interacting with
the flange 1102.
[0052]

FIGURE 12 provides a close-up photograph of the OEM headlight

assembly 202 in which the dual-illumination unit 100 is emplaced.

As shown in

FIGURE 12 , the dual-illumination unit 100 closely resembles the standard OEM

lightbulb that would otherwise be used by the associated vehicle 200.

It will be

appreciated that the visible and IR light provided by the dual-illumination unit 100 are
reflected in the same manner as the aforementioned standard lightbulb by the OEM
assembly 202.
[0053]

It is to be appreciated that in connection with the particular illustrative

embodiments presented herein certain structural and/or function features are
described as being incorporated in defined elements and/or components. However,
it is contemplated that these features may, to the same or similar benefit, also

likewise be incorporated in other elements and/or components where appropriate. It
is also to be appreciated that different aspects of the exemplary embodiments may
be selectively employed as appropriate to achieve other alternate embodiments

suited for desired applications, the other alternate embodiments thereby realizing the
respective advantages of the aspects incorporated therein.
[0054]

It is also to be appreciated that particular elements or components

described herein may have their functionality suitably implemented via hardware,
software, firmware or a combination thereof. Additionally, it is to be appreciated that
certain elements described herein as incorporated together may under suitable

circumstances be stand-alone elements or otherwise divided. Similarly, a plurality
of particular functions described as being carried out by one particular element may
be carried out by a plurality of distinct elements acting independently to carry out

individual functions, or certain individual functions may be split-up and carried out by
a plurality of distinct elements acting in concert.

Alternately, some elements or

components otherwise described and/or shown herein as distinct from one another
may be physically or functionally combined where appropriate.

[0055]

In short, the

present specification has been set forth with reference to

preferred embodiments. Obviously, modifications and alterations will occur to others
upon reading and understanding the present specification.

It is intended that the

invention be construed as including all such modifications and alterations insofar as
they come within the scope of the appended claims or the equivalents thereof. That
is to say, it will be appreciated that various of the above-disclosed and other features

and functions, or alternatives thereof, may be desirably combined into many other

different systems or applications, and also that various presently unforeseen or
unanticipated alternatives, modifications, variations or improvements therein may be
subsequently made by those skilled in the art which are similarly intended to be
encompassed by the following claims.

WHAT IS CLAIMED IS:

I/We Claim:

1.

A dual-illumination unit, comprising:
an illumination component including at least one visible light LED and at least one

non-visible LED; and
a housing to which the illumination component is affixed, the housing storing at
least one electronic component operable to control operations of the at least one visible
light LED and the at least one non-visible LED.

2.

The dual-illumination unit of claim 1, wherein the illumination component includes

at least one circuit board.

3.

The dual-illumination unit of claim 2 , wherein the at least one visible light LED and

the at least one non-visible LED are affixed to the at least one circuit board.

4.

The dual-illumination unit of claim 2 , wherein the at least one circuit board is

coupled to an LED tower, the LED tower extending upward from the housing.

5.

The dual-illumination unit of claim 1, further comprising an adapter ring removably

coupled to the housing and configured to secure the dual illumination unit to at least one
of an original equipment manufacturer (OEM) assembly or replacement assembly of an

associated vehicle.

6.

The dual-illumination unit of claim 1, wherein the at least one visible light LED is

a white LED.

7.

The dual-illumination unit of claim 1, wherein the at least one non-visible light LED

outputs infrared (IR) light in at least one of the range of 850nm through 1550nm.

8.

The dual-illumination unit of claim 1, wherein the electronic components are

operable to receive control signals from an associated vehicle, the control signal

corresponding to a low-beam and a high-beam signals.

9.

The dual-illumination unit of claim 8 , wherein the electronic components actuate

the at least one visible light LED responsive to a low-beam signal or a high-beam signal,
and wherein the electronic components actuate the at least one non-visible LED

responsive to the low-beam signal or the high-beam signal opposite an actuation signal
of the at least one visible light LED.

10 .

The dual-illumination unit of claim 1, wherein the housing is configured as a

heatsink for the electronic components.

11.

A dual-illumination unit, comprising:
a housing, the housing storing at least one electronic component operable to

control operations of the dual-illumination unit; and
an LED tower extending outward from the housing, the LED tower having at least

one circuit board affixed thereto,

wherein the at least one circuit board includes at least one visible light LED and at
least one infrared LED.

12 .

The dual-illumination unit of claim 11, further comprising:
an adapter ring removably attached to the housing, wherein the adapter ring is

configured to secure the dual-illumination unit to an automotive light assembly.

13 .

The dual-illumination unit of claim 12 , wherein the at least one visible light LED is

a white LED, and wherein the at least one IR light LED outputs IR light in at least one of
the range of 850nm to 1550nm.

14 .

The dual-illumination

unit of claim 11, wherein the at least one electronic

component is communicatively coupled to a control of an associated vehicle, the control
operable to actuate the dual-illumination unit.

15 .

The dual-illumination unit of claim 14 , wherein the control of the associated vehicle

corresponds to a headlight mode of operation including a low-beam mode and a highbeam mode.

16 .

The dual-illumination unit of claim 15 , wherein the at least one electronic

component actuates the at least one visible light LED responsive to at least one of a lowbeam mode or a high-beam mode, and wherein the least one electronic component

actuates the at least one IR LED responsive to at least one of the low-beam mode or the
high-beam mode opposite an actuation mode of the at least one visible light LED.

17 .

A dual-illumination unit, comprising:
at least one circuit board including at least one visible light LED and at least one

infrared (IR) LED;
an LED tower to which the at least one circuit board is affixed;

a housing coupled to the LED tower, the housing storing at least one electronic
component operable to control operations of the at least one visible light LED and the at
least one IR LED; and
an adapter ring, removably coupled to the housing and configured to secure the

unit to an original equipment manufacturer (OEM) headlight assembly of an associated
vehicle.

18 .

The dual-illumination unit of claim 17 , wherein the electronic components are

operable to receive control signals from an associated vehicle, the control signal
corresponding to a low-beam and a high-beam signals.

19 .

The dual-illumination unit of claim 18 , wherein the electronic components actuate

the at least one visible light LED responsive to at least one of a low-beam signal or a highbeam signal, and wherein the electronic components actuate the at least one IR LED

responsive to the low-beam signal or the high-beam signal opposite an actuation signal
of the at least one visible light LED.
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