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ABSTRACT

An auxiliary vehicle light harness which includes a headlight connector to connect to a
headlight, a power connector to connect to a headlight plug, an auxiliary light connector to connect
to an auxiliary light, a switch to control power to the headlight and/or the auxiliary light, a daylight
signal receiver to recelve a signal generated by a light sensor, and a switch mechanism to control
power from the power source to said auxiliary light when receiving a signal from said daylight signal
receiver. The switch mechanism is designed to direct power from the power source tc the auxiliary
light or diverts power from the power source away from the auxiliary light. The light harness

includes a power modifier to reduce the power from the power source to the auxiliary light.
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DAY LIGHT HARNESS ADAPTOR
The invention relates to the art of exterior lighting for vehicles and, more particularly, to an
auxiliary light and wiring arrangement for connecting the auxiliary light to a vehicle for use in night
and day lighting.

The present invention finds particular utility in connection with vehicles such as snow plows

- having an attached plow blade and, accordingly, is disclosed and described in detail hereinafter in

connection with such use. However, it will be appreciated that the invention is applicable to other

\,

lighting and electrical connection uses.
BACKGROUND OF THE INVENTION _ *

Auxiliary lights are light sources utilized to supplement a vehicle's standard highting. These

" lights are often used, for example, on snowplow vehicles and on off-road vehicles. The lights for

these uses are designed to either mount on the frame of a snow plow or some other external
component of the vehicle capable of supporting the light. Although the use of auxiliary lights 15
becoming popular.for various types of vehicles and vehicle applications, the type of available lights.

and the wiring harness used to conngf:t these auxiliary lights to the vehicle’s existing electrical system

have many inherent problems.
Existing auxiﬁ'ary light designs commonly utilize a conventional sealed beam headlight

within the auxiliary light housing assembly. Due to the size and weight of the conventional sealed
beam auxiliary lights, such auxiliary hghts are undesirably heavy, thereby requiring stronger and
costlier housing matenals and/or reinforcement of the components in the auxiliary light housing.
These heavy auxiliary lights also limit the mounting locations on a vehicle and can result in
increased incidents of dafnage to the light and/or vehicle when the vehicle is operated in harsh and/or
off-road environments. Another problem with existing auxiliary lights is the design of such lights
and the difficultly in replacing parts. Replacement of a sealed beam headlight varies in difficulty

based on the structure, age and condition of the auxiliary lighting assembly. The removal of the
cover plates and support thereof is difficult and time consuming. Dismounting of the auxiliary light

can also be difficult since such lights do not include integral mounting components, thereby
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requiring an additional support member, a bezel, and/or other components to secure the light to the
housing.. The auxiliary lights typically include pads which provide cushioning and reduce vibration
of the"light'components. ‘The location and number of components of the auxiliary light make it
difficult to access, remove, replace and reseal the auxiliary hight components. Many of the problems
5 associated with auxiliary lights are addressed and overcome by the improved auxiliary light

‘disclosed in United States Patent DES. 399,326 and United States Patent No. 6,015,219.

The wiring arrangements or harnesses for auxiliary light systems also have many problems.
Traditionally,. the auxiliary lights were spliced into the existing wiring for the headlights of the
10 . vehicle. The splicing of the existing wiring caused many problems. Wires which were not properly
spliced together become loose resulting in the auxiliary lights and/or headlights to malfunction.
- .- Improperly spliced wires also resulted in electrical shorts which could damaged the electrical system
- of .the" vehicle and/or cause a malfunction with one or more electrical systems of-the vehicle, .
;= including the headlights and/or auxiliary lights.  The splicing of OEM wiring of the vehicle further
15 - resulted in the voiding of many of the warranties for the OEM wiring of the vehicle and/or headlights
of the vehicle. The splicing of the auxiliary light system into the existing eledrical system of the
vehicle further made it difficult fo connect and disconnect the auxiliary lights when the auxiliary |
lights needed to be repaired or were not needed. Such connecting and disconnecting also resulted '
! incréased wear and damage to the spliced region of the vehicle electrical system thereby resulting
20 in increased incidents of failure or malfunction of the vehicle electrical system. ‘
In view of the problems associated with splicing auxiliary lights to the existing electrical
system of a vehicle, auxiliary light hamesses were developed to eﬁminate the need to splice the
OEM wiring to the headlights of a vehicle. One such electrical harness is disclosed in United States
I etters Patent No. 4,280,062 issued to Richard R. Miller. The Miller harness connects the headlights
25 of a vehicle and two auxiliary lights to a siﬁgle existing vehicle plug that is connected to a vehicle
headlight power source. The Miller harness requires the existing headlight wiring hamess to be

disconnected prior to using the hamess. Therefore, when using the Miller hamess, a portion Qf the
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OEM wiring of the vehicle is not used and can be discarded. Although the Miller harness overcomes

some of the problems associated with splicing OEM wiring for the headlights of the vehicle, several

problems exist when using the Miller harness.

The Miller harness is designed to connect two basic auxiliary lights to a vehicle's headlight
power source. - The Miller harness cannot be used with auxiliary lights that house emergency and/or
turning signal lights along with the beam light.” Consequently, the Miller hamess 1s limited for use
with only certain type of auxiliary lights. The Miller hamness 1s designed to provide power to the
vehicle headlights and/or the auxiliary lights from a single vehicle headlight power source. The

current drawn on the single vehicle headlight power source during the operation of both headlights

- and/or auxtiliary lights can result in an overload and/or damage to the wiring of the single vehicle

headlight source caused by too much current being drawn through the wiring. The Miller harness,

‘during installation, requires a cable containing at least six wires to be inserted through the fire wall
“of the vehicle so that a six pole switch can be mounted on or near the dashboard of the vehicle. Due
_to the large number. of wires, a large hole must be drilled through the fire wall of the vehicle. Such

. size a hole can be difficult to form in the fire wall and can result in damage to the vehicle. The

switch used in the Miller harness required six or more wires to be connected in a certain arrangement
for the switch to operate properly. Improper connection of the wires to the switch results 1n a short
in the harness which could cause damage and/or malfunction to the electrical system of the vehicle
and/or damage to the headlights and/or auxiliary lights. In addition, due to the multiple wires
connected to the switch of the Miller harness, it is difficult to locate a damaged or faulty wire to the
switch and/or replace a wire to the switch. Shorting of the electrical system of the Miller harness
and/or vehicle electrical system can occur during the use of the Miller harness. When using the
Miller harness, only one of the vehicle headlight power sources is connected to the harness. The
other vehicle headlight power source remains disconnected. During the operation of the vehicle,
moisture, dirt, etc. can collect in the unused headlight power source and can cause a short during the
operation of the vehicle. Furthermore, when the auxiliary headlights are disconnect from the Miller

harness and the harness is not removed from the vehicle, the connectors for the auxiliary lights can
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collect moisture, dirt, etc. which can cause a short during the operation of the vehicle. The Miller

hamness also cannot be partially or totally detached and reattached in the vehicle without significant

- difficulty.. When the Miller harness is to be repaired and requires the repaired portion to be removed

- from the vehicle, the complete harmess must be removéd from the vehicle. This requires the multiple

wires to the switch to be pulled through the vehicle fire wall and out of the engine compartment
without damaging the wires. When the Miller harness is to be reattached to the vehicle, the multiple
wires must be inserted through the fire wall without damaging the wires and properly reattached to

N\

The problems associated with auxiliary light harmesses are addressed and overcome by the

improved aﬁxiliary light harness disclosed in United States Patent No. 6,005,300. The auxiliary light harness has

. — - .

~.electrical connectors évhﬁch connect to the OEM wiring of a vehide“héadli ght and to the OEM wiring

-for thé power source.of the vehicle headlight. ~The auxihary hght hamess has two connectors

- -whereby one of the connector connects to the vehicle headlight ‘and the other connector connects

“to the power source of the vehicle headlight. The éuxiliary harness design utilizes all of the OEM

wiring of a vehicle and none of the OEM wiring of the vehicle is discarded or only partially utilized
when the auxiliary light.har‘ness is attached to the vehicle. The auxiliary light harness also can be
integrated with the turning signals and/or emergency lighting of the vehicle. The auxiliary light
harness includes solid state circuitry to reduce tﬁe complexity of installation, operation, mainténance
and repair of the auxiliary light harness. The auxilary light hamness has a modular unit which allows
the auxiliary lights to be eé.sily detached and removed from the vehicle without having to dismantle
and rembve the complete auxiliary light hamess from the vehicle. The auxilia.ry light system 1is
connected to the vehicle power source to reduce the occurrences of the auxiliary lights inadvertently

draining the power of the vehicle's battery. The auxiliary light harness incorporates special

connectors to ensure that the connectors will not inadvertently become disconnected during
operation, or the circuitry becoming damaged and/or creating a short in the auxiliary light hamness.

Although the improved light harness overcomes many of the problems of standard light
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harnesses, the improved light harness cannot be used with daytime running lights. In certain

_countries and states, vehicles that are operated during the daytime must have daytime running lights.

When a snow plow blade is attached to a vehicle, the snow plow blade covers or obstructs the

daytime running lights. Several countries and states require that the auxiliary lights be activated

. during the daytime to replace the daytime running lights. In some jurisdictions, the activation of the

auxiliary lights satisfies the daytime running light requirements. However, in several jurisdictions,
the low beam auxiliary lights are too bright. As a result, the use of low beam auxiliary lights during
the day violates certain country and states laws. In addition, the use of low beam auxiliary lights
during the day time reduces the life of the auxiliary lights thereby causing more frequent bulb
replacement. .

In view of the deficiencies of prior auxiliary light harnesses, there is a need for an auxiliary

- light harness that can be used with a wide variety of auxiliary lights, which eliminates the need to

splice the wiring to the headlights of a vehicle, which is easy to install in a vehicle, which reduces

‘the occurrences of overloading the OEM wiring of the vehicle, which protects against shorting of

‘an electrical circuit; which one or more components of the harness can be easily detached and

reattached to the vehicle, which components of the harness can be easily accessed for easy repair
and/or replacement, which can be integrated which the daytime running light circuitry of a vehicle,
which reduces the lumen output of the auxiliary lights during daytime running, and which increases
the bulb life of daytime running auxiliary lights.
SUMMARY OF THE INVENTION

An auxiliary light harness in accordance with the present invention overcomes the foregoing
and other problems heretofore encountered in connection with the use of prior auxiliary light
harnesses. The auxiliary light harness incorporates a simple modular design that simplifies the
installation of the auxiliary light harness, improves the safety and reliability of the auxiliary harness,
and enables the auxiliary lights to be run in daytime running mode.

In accordance with the present invention, there is provided an auxiliary light harness for

connecting auxiliary headlights such as snow plow lights to the OEM wiring of a vehicle and will
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be described with particular reference thereto; however, the invention has broader applications and

can be used to connect many types of auxiliary electrical systems and lights to the OEM wiring of a

vehicle.

-.In accordance with the principle feature of the present invention, the auxihary light harness
includes electrical connectors designed to connect to the OEM wiring of a vehicle headlights and
to the OEM wiring for the power source of the svehicle headlights. ‘The vehicle headlights include
a connector which connects to the power source of a vehicle. The auxiliary light harness includes
two connectors whereby one of the connectors 1s connected to thé‘ ‘vehicle headlight and the other
connector is connected to the power source to which the vehicle headlight was onginally attached.
The aux1hary light hamess also preferably includes connectors to connect to the daytime running
lights of the vehicle and to the power source to which the daytime running hght were originally
attached. However, the wiring to the daytime running lights need not be integrated into the

auxilidry harness ciréuitry.' Consequently, the auxiliary harness design utilizes all of the OEM

‘wiring of a vehicle and none of the OEM wiring of the vehicle is discarded or only partially utilized

when the auxiliary light hamess is attached to the vehicle.

In accordance with still another feature of the present invention, the auxiliary 1fght harness
is designed to be integrated with the turning signals and/or emergency lighting of the vehicle. In this
regard, the auxiliary headlights which are attached to the vehicle include tum sigrials' and/or
emergency lighting can be attached to the auxiliary harness so that such turning signals and/or
emergency lights are activated when the operator of the vehicle activates such turning signals and/or

emergency lights. As aresult, the auxiliary light harness can connect a variety of auxiliary lights

to the vehicle.
In accordance with still another feature of the present invention, the auxiliary hight harness

includes circuitry which reduces the complexity of installation, operation, maintenance and repair
of the auxiliary light harness. In one preferred design, the aumhary light harness includes solid state
circuitry which controls the activation and deactivation of the auxiliary lights, and/or the intensity

of the light from the auxiliary lights. The solid state circuitry mcreases the reliability of the auxiliary

\ -6-
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light harness circuitry and reduces the number of wires needed to connect the auxiliary light harness

to the OEM wiring of the vehicle. The solid state circuitry also reduces the number of wires which

must be threaded through the fire wall of a vehicle into the auxiliary lighting switch located 1n the
- - operator driving compartment. The reduced number of wires needed for the switch and the overall
~ circuitry of the auxiliary light harness greatly simplifies the installation, maintenance, repair, and

~operation of the auxiliary light harness, and enhances the reliability of the auxiliary light harness.

In accordance with still yet another feature of the present invention, the auxiliary hght
harness is designed to be a modular unit which allows the auxiliary lights to be easily detached and

removed from the vehicle without having to dismantle and remove the complete auxihary light

harness from the vehicle. This modular design of the auxiliary light hamess also allows for

_components of the auxiliary light harness to be easily removed and replaced when in need of repair

- or replacement without having to completely remove or dissemble the auxiliary light harness from

the vehicle.

-In accordance with another feature of the present invention, the auxiliary light system 1s

- -connected to the vehicle power source in a manner as to reduce the occurrences of the auxihary

lights inadvertently draining the power of the vehicle's battery. Preferably, the auxiliary light
harness is connected in series to the ignition switch of the vehicle such that the igmtion switch must
be activated prior to the auxiliary lights being activated. When the ignition switch of the vehicle is
activated, the vehicle's engine is typically running, thereby supplying sufficient power to the vehicle.

During the operation of the engine, the activation of the auxiliary light system can be activated
without draining the battery power of the véhicle.

In accordance with still yet another feature of the present invention, the auxiliary hght
harness can be deSigned to allow the vehicle's headlights or the auxiliary lights of the vehicle to be
activated; or allow both the auxiliary lights and the headlights of the vehicle to be activated. When
the auxiliary light harness is used to attach snowplow lights to a vehicle, the headlights of the vehicle
are typically deactivated when the snowplow lights are activated since the snowplow blade typically
obstructs the light from the headlights. Therefore, it is desirable to deactivate the headlights of the
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vehicle upon activation of the plow lights so as to preserve the life of the vehicle headlights. In other
applications wherein the auxiliary lights are fog lights, it 1s desirable to have both the fog lights and

the headlights simultaneously activated to increase the number of lumens generated by the vehicle.

-In accordance with another feature of the present invention, the auxiliary light harness

incorporates circuitry to operate the auxiliary lights for daytime running. The operation of the

auxiliary lights for daytime running can be manually or automatically operated. In one preferred
embodiment, the auxiliary lights are manually activated during day light hours and set to a low beam
mode during operation. The low beam mode can be manually or automatically controlled. If the

low beam mode is manually controlled, the high and low beam switch in the vehicle is controlled

by the operator to set the beam mode of the auxiliary lights. The auxiliary light harness preferably
is integrated with the high and low beam switch for the vehicle headlights so that the same switch

can be used to control the beam mode of the auxiliary lights when the auxiliary lights are activated.

- In another-preferred embodiment, the beam mode of the auxiliary lights is automatically controlled.

-~ In this arrangement, the auxiliary harness includes a light sensor and/or is connected to an existing

‘light sensor on the vehicle. The light sensor is used to set the beam mode of the auxiliary lights.

When the light sensor detects light during day light hours, the light sensor sends a signal to the
auxiliary hamess circuitry to set the auxiliary lights to low beam mode. The signal from the light
sensor can also be used to enable the use of the auxiliary light hamess during day light hours,
automatically activate the auxiliary lights during day light hours and/or automatically activate the
auxiliary lights during night time hours.

o In accordance with still another feature of the present invention, the auxiliary light harness
incorpo’rates-circuitry to alter the intensity of light producedby the auxiliary lights. The operation
of auxiliary lights during the day light hours can produce unnecessarily bright light during operation.
The daytime running lights are intended to draw attention to a vehicle during the day. The operation |
of high intensity lights is unnecessary to draw attention to a vehicle. In some instances, the
operation of bright lights during the day can cause unwanted glare for the operator and/or for other

vehicle operators. In addition, most auxiliary lights burn out at a faster rate when operated in high

_8-
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beam mode. The reduction of power to the auxiliary light can increase the life of the bulb. The
auxiliary light harness inéludescircuitry to enable the auxiliary light to be operated at low beam
mode. The low beam mode setting can be manually and/or automatically controlled.

In accordanbe with still yet another feature of the present invention, the auxiliary light
harness incorporates circuitry to reduce the intensity of light produced by the auxiliary lichts in low
beam mode. In several regions of the world, regulations exist concerning the brightness of daytime
running lights: Typically, these regulations require that the daytime running lights be 10-50% less
bright than headlights operated in the low beam mode. The auxiliary light hamess includes circuitry
to reduce the intensity of the auxiliary lights to produce a Iight'intensity that is less than the light
intensity at low beam mode. In one preferred embodiinent, the intensity of the auxiliary lights is

reduced by altering the modulation of current and/or voltage to the auxiliary lights. The altered

- modulation or current and/or voltage to the auxiliary lights reduces the power to the auxiliary lights
--over time:thereby resulting in-a reduction of lumens produced by the auxiliary lights. In another

embodimenf; the current and/or voltage to the auxiliary lights is reduced thereby reducing the power

to the auxiliary -ligh't's and causing a reduction of lumens produced by the auxiliary lights. In yet
another preférred embodiment, the auxiliary light hamess can be manually adjusted to control the
amount of reduction in lumens produced by the auxiliary lights. In one arrangement, the auxihiary
light harness includes a variable resistor that can be manually adjusted to regulate the lumens

produced by the auxiliary lights.
In accordance with a further feature of the present invention, the auxiliary light harness

includes circuitry to draw or divert power from the auxiliary lights to result in a reduction of power

to the auxiliary lights. In one pfeferred embodiment, a switch mechanism is used to periodically

ground the power to the auxiliary lights thereby reducing the power to the lights.
In accordance with a still a further feature of the present invention, the auxiliary light harness

operates the auxiliary lights in daytime running mode during daylight hours and when the headlights
and/or auxiliary lights are turned off. The operation of the daytime running mode for the auxiliary
lights is only necessary during daytime hours. The auxiliary light hamess circuitry 1s designed to

-9-
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deactivate the daytime running circuitry when the light sensor does not detect daylight. The
auxiliary harness circuitry preferably includes a device to deactivate the daytime running mode
circuitry upon detection of the activation of the headlights and/or auxiliary lights by an operator.
This circuitry design-prevents ‘the primary circuitry for the headlights/auxiliary lights to
simultaneously operate with the daytime running mode circuitry; In one preferfed embodiment, the
light detector only élctivat__es the daylight running circuitry upon detection of actual light, hot’
artificial light. In another preferred embodiment, the daytime running mode circuitry includes a
switch to deactivate, isolate or ofherwise disable the daytime running mode circuitry upon detection
of the activation of the headlights or auxiliary lights of a vehicle. -

In accordance with still yet a further feature of the present invention, the auxiliary light

harness is integrated with the circuitry of the daytime running lights of a vehicle. The auxiliary light

‘harness can be designed to-deactivate the daytime running lights when the auxiliary lights are
- connected to the vehicle. Alternatively, the auxiliary light hamess can be designed to enable the use
-of both the daytime running lights and the auxiliary lights during day light hours. The activation

- and/or deactivation-of the daytime running lights can be manual or automatic.

In accordance with yet a further feature of the present invention, a modular daytime running
light circuit is provided that can be attached to an existing auxiliary light harness to enable daytime
running light opxeration of the auxiliary lights. The circuit is designed to be connected to thé existing
auxiliary light harness circuitry and to cooperate with the existing circuitry in controlling the
auxiliary lights. In one preferréd embodiment, the daytime running light circuit is spliced into the

circuitry of the existing auxiliary Iighf hamess. In another embodiment, the daytime running light

circuit is a solid state circuit to simplify the installation, maintenance, repair, and operation of the

circuit and to enhance the reliability of the circuit.

In accordance with another feature of the present invention, the auxilary light harness

incorporates special connectors to ensure that the connectors will not inadvertently become
disconnected during operation. Preferably, the connectors include a lock system such as a snap lock,

which ensures that the connectors are properly secured together and to further prevent the

. -10-
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connections from loosening or becoming disconnected during the operation of the vehicle. The
connectors are also preferably designed to aliow the ponnectoré to be connected in only one rnanncr,

so as to prevent an improper connection. In this manner, the connectors are specially shaped so that

. the connectors can only be attached together in one manner.

In accordance with yet another feature of the present invention, the auxiliary light hamess
includes a seal arrangement to prevent foreign—matérials from damaging and/or causing a short in
the circﬁitry of the auxiliary light harness. Preferably, the connectors utilized in the auxiliary light
hamess include seals that inhibit and/or prevent liquid, dust, dirt and/or other debris from contacting
the electrical connections of the auxiliary light harness. In one preferred design, the connectors
include rubber, plastic, and/or Teflon seals to prevent foreign materials from interactixig with the

electrical connections of the vehicle li ght harness. The seals help prevent corrosion of the electrical

-connections, bad connections between the electrical connections, shorting of the electrical

| connections and the like.

-2 In"accordance with another feature of f.he present invention, the connectors include plugs
which are utilized when the auxiliary lights are disconnected and removed from the vehicle. After
the auxiliary lights are disconnected from the auxiliary light harness, the electrical connectors of the

auxiliary light harness are exposed to the environment. The connector plugs are designed to connect

to the ends of these electrical connections to seal the electrical connections from the environment,

thereby inhibiting and/or preventing corrosion of the electrical connections, and/or other debris from
depositing on the electrical connections which may impair the operation of the auxiliary light hamness

when the auxiliary lights are once again attached to the harness. Preferably, these plugs are also used

for the ends of the connectors on the auxihary light hamness that connect to the auxiliary light

connectors so as to also prevent corrosion and/or debris depositing on and/or in the electrical

connections while the auxiliary lights are being stored.

It is accordingly a principal object of the present invention to provide an improved auxiliary

light hamness to be used in conjunction with a vehicle which is simple to nstall and operate.

Another object of the present invention is the provision of an auxiliary light harness which

* Trademark
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can be used with a wide variety and style of auxiliary lights.

Still another object of the present invention is the provision of an auxiliary light hamness
which utilizes the OEM wiring of a vehicle headlight system without the need to splice the OEM
wiring to the vehicle headlights.

Yet another object of the present invention is the provision of an auxiliary light hamess
which utilizes all of the OEM wiring for the headlight system of a vehicle.

Still yet another object of the present invention is the provision of an auxiliary hight harness
which reduces the occurrence of overloading the OEM wiring of the vehicle during the operation of
the auxiliary lights.

Another object of the present invention is the provision of an auxiliary light system which
operates the auxiliary lights for daytime lighting.

- Still -another object of the present invention is the provision of an auxiliary light system

which reduces the intensity of the light from the auxiliary lights during daytime running.

- :-Still yet another object of the present invention 1s the provision of an auxiliary ight system

which increases the-life of the auxiliary lights during daytime running.

Yet a further object of the present invention is the provision of an auxiliary light system
which can be manually adjusted to regulate the intensity of the auxiliary lights.

Yet another object of the present invention i= the provision of an auxiliary light system which
includes a separate modular component that enables the daytime running of auxiliary hights.

Another object of the present invention is the provision of an auxiliary light system which
protects against the shorting and/or damage of the electrical system of the auxiliary light harness.

Still another object of the present invention is the provision of an auxiliary light hamess
which allows for one or more of the components of the harness to be easily attached and reattached
to the vehicle without having to substantially remove the harness from the vehicle.

Yet another object of the presento invention is the provision of an auxiliary light system which
can be easily maintained and repaired.

Still yet another object of the present invention is the provision of an auxiliary light system

_12-
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“which reduces the occurrences of the components of the harness being incorrectly connected

together.

Still a further object of the present invention is the provision of an auxihiary light system

~which reduces the occurrence of components becoming inadvertently disconnected during the

operation of the vehicle.

“ Another object of the present invention is the provision of an auxiliary light harness which
includes a modular design that simplifies the installation, repair, maintcnance and operation of the
auxiliary lights on a vehicle.

Yet another object of the present invention is the provision of an auxiliary .light harness
which reduces the occurrence of inadvertent poWer drain of a vehicle's battery during the operation

of the auxiliary lights.
Yet still another object of the present invention is the provision of an auxiliary light harness

which- includes solid state circuitry to improve the reliability and simplicity of operation,

- maintenance, installation, and repair or the auxiliary vehicle light harness.

Another objéct of the present invention is the provision of an auxiliary light harness that
includes a sealing arrangement to reduce degradation of the electrical circuitry and/or interface with
electrical connections.

These and other objects and advantages will become apparent from the following description
used to illustrate the preferred embodiment of the invention when read in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a schematic view of a prior art auxiliary light harness and components attached

thereto in accordance with the present invention;

FIGURE 2 is an electrical schematic drawing of the auxiliary light harmess 1llustrated in
FIGURE 1 which includes circuitry for daytime running of the auxiliary lights in accordance with

the present invention;

_13-
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FIGURE 3 is a electrical schematic drawing illustrating the circuit of FIGURE 2 controlling

one vehicle headlight and one auxiliary headlamp;
FIGURE 4 is a block diagram of the daytime running light control of the present invention;
FIGURE 5 is a electrical schematic drawing of a circuit used for the daytime running light
control;
FIGURE 6 is a top elevation view of the daytime running controller of the present invention;
FIGURE 7 is a side elevation view of the daytime running controller of FIGURE 6;
FIGURE 8 is a side elevation view of a connector and a connector plug in accordance with
the 1nvention; and
FIGURE 9 is a cross sectional view of the connector and connector plug of FIGURE 8

connected together. -
DESCRIPTION OF THE PREFERRED EMBODIMENTS

* Referring now to the preferred embodiment of the drawings, wherein the showings are for

.. the purpose of illustrating a preferred embodiment of the invention only and not for the purpose of

limiting the invention, FIGURE 1 is schematic drawing of a prior art auxiliary light harness 10 1n
accordance w&th the present invention. Auxiliary harness 10 is designed to electrically connect
auxiliary lights 30 to the electrical system of a vehicle. As specifically illustrated in FIGURE 1,
auxiliary lights 30 are auxiliary headlights which are electrically connected to the headli'ght electrical
circuitry of a vehicle. .

In a typical vehicle, the vehicle includes two headlights 20 wherein each of the headlights
includes wiring 22 which electrically connects to the light in the headlight at one end and includes
a connector 24 at the other end. Headlight wire connector 24 is electrically connected to the OEM
headlight wiring 100 of the vehicle. Specifically, connector 24 connects to connector 102 of the

OEM headlight wiring. The vehicle also typically includes a turn/emergency light 40 which has a

turn light 44 and an emergency light 46. Wiring 42 connects turn light 44 and emergency light 46
to the OEM light wiring of the vehicle.

Auxiliary light harness 10 is designed to connect to the headlight wiring connectors, turn and

-14-



10

15

20

25

CA 02293858 2000-01-04

MP-12285

emergency light wiring and to the OEM headlight wiring connectors. Once the auxiliary light
harness 10 is properly connected to the electrical system of a vehicle, all the OEM wiring to the
headlights of the vehicle is operational and used by the hamess.

Referring to FIGURE 1, the auxiliary light harness is connected to the OEM headlight wiring
of the vehicle and to the turn light and emergency light wiring of the vehicle. When the auxihary

. light harness 10 is installed, headlight wiring connector 24 is disconnected from OEM headlight

wiring connector 102. Harness headlight wiring connector 62 is then connected to the headlight
wiring connector 24. Furthermore, harness headlight power connector 64 1s connected to OEM
headli oht wiring connector 102. Connectors 62 and 64 are part of harness headlight wiring 60 which
connects to a harness control module 50. Harness headlight Wiring 60 ir;cludes a port connector 66
which connects to module headlight port 52 of control module 50. As illustrated in FIGURE 1, each

set of auxiliary lights 30 and headlights 20 has its own harness control module 50. Typically,

" harness 10 will only include two harness control modules since most vehicles typically have only

two headlights.

Auxiliary light 30 includes auxiliary light wiring 32 which connects at one end to the lights

- in auxiliary light 30 and at the other end includes a wiring connector 34. Wiring connector 34 1s

connected to harness auxiliary Iight connector 72 which in turn is connected to one end of harness
auxiliary light wiring 70. At the other end of auxiliary light wiring 70 is a port connector 74 which
connects to auxiliary light port 54 of control module 50. ‘

Turn light/emergency light 40 are electrically connected to OEM wiring. Harness switch
wiring 80 includes two wires 86, 88 which connect to wiring 42 by connectors 90, 92. The electrical
connectors can take any form which creates an electrical connection between turn/emergency light
wiring 42 and turn light wire '86 and emergency light wire 88. Preferably, the connectors are
electrical splices. Harness switch wiring 80 is connected to include a port connector 82 which
connects to module switch port 56 of control module 50. Harness switch wiring 80 also includes
a ground connection and switch wire 84.

As shown in FIGURE 1, the switch wires 84 from each of the two control modules 50 are

-15-




CA 02293858 2003-11-20 -

MP-12285

connected together by switch wire connector 110. The other end of switch wire connector 110 is
connected to a switching wire 112 which terminates at one end of auxiliary light switch 120.

The auxiliary headlights 30 can be a variety of different styles and types of headlights.

- R - —

The manner 1s which the auxiliary

headlights can be connected to the vehicle will depend on the style and type of the vehicle and the

g

style and type of auxiliary headlight. f

As illustrated in FIGURE 1, controi module 5_0 inciudes a module mount hele 58. Mount
hole 58 is designed to allow the control modﬁfe 50 to be secured in the interior 6f a vehicle by bolts,
screws or the like. '-Preferé.bly, the control module 50 is mounted near each headlight of the vehicle.
As can be appreciated, thé wiring for the electrical harmess may be secured by ties, clamps and the
- like to ensure that the wiring is secured in place during the operation of the vehicle.

Referrihg m‘a‘w, to FIGURE 2, a partial schematic drawing of the auxiliary harness 10
incorporating a DRL (Daytime Running Light) circuit 130. DRL circuit 130 1s designed to enefgize
auxiliary lighfs 30 during daytime operation of the‘vehicle. DRL circuit 130 receives power from
wire 138 which is connected tb a power source such as the vehiclé battery. A fuse 136 1s inserted
in wire 138 to proteét DRL circuit 130 and the vehicle electrical system from a power surge. DRL
circuit 130 1s alsc; connected to a light sensor 132 by wire 134. Light sensor can be any device that
generates a signal when eXposéd to a light source. Preferably the light sensor produces an electrical
signal when exposed to natural light. One such light sensor is a photo-electric diode. Light sensor
132 can be integrated in DRL circuit 130 or be a separate and/or remote component. Preferably,
light sensor 132 is the ori ginally installed sensor in the vehicle which operates the daytime running
lights of the vehicle. If the originally installed sensor 1s used, light sensor wire 134 is connected to
the sensor, preferably by a splice. DRL circuit is grounded to the vehicle by ground wire 140. The

ground wire serves to protect the DRL circuit during operation. DRL circuit 130 1s designed to
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modify the power from the vehicle power supply to the auxiliary headlights to reduce the intensity
of the auxiliary headlights during daytime running. The power from DRL circuit 130 is supplied by
DRL wire 142 which connects to harness auxilimy light wiring 70. Preferably connector 146 1s a
sﬁlice.

Referring now to FIGURE 3, 2a more detailed diagram 1s 1llustrated as to how the headl; ghts,

turn lights,.emergéhcy lights, auxiliary lights, and DRL circuit are electrically connected together.

In particular, auxiliary light switch 120 1s connected in series to the vehicle ignition switch 148. By
connecting the auxiliary light harness 10 in such fashion, auxiliary lights 30 cannot be activated
before the ignition switch of the vehiclé is engaged. This connection arrangement is different from
the vehicle headlight switch 160 connection wherein headlights 20 can be activated independently
of thé engagement of ignition switch .148_. As can be appreciated, auxiliary lights 30 are prevented

from draining the power from the vehicle battery. This arrangement is very beneficial in that the

. auxiliary lights 30 typically draw éubstantially more power than standard headlights, and thus can
.. drain a vehicle's battery in a substantially shorter time than the vehicle's headlights. However, after

an operator activateg. the ignition switch of the vehicle thereby causing the vehicle engine to run, the
power generated by the engine is more than sufficient to power the auxiliary lights, thus preventing
the power drain of the vehicle battery by the auxiliary lights.

Switching wire 112 is shown to be connected to one end of auxiliary light switch 120. The
other end of auxiliary light switch 120 is connected by a light switch wire 122 to a fuse 152. The
specific fuse selected is to be in series with'ignition switch 148 of the vehicle so as to prevent current
from passing through switching wire 112 until both éuxiliary light switch 120 and ignition switch
148 are activated.

A standard dimmér switch, not shown, is connected in series with headlamp switch 160. The
dimmer switch is used to activate the low beam light 26 and the high beam light 28 of headlight 20

and the low beam light 35 and high beam light 36 of auxihiary light 30.
| Control module 50 is designed to activate the auxiliary lights 30 and deactivate headlights

20 of a vehicle when auxihary light switch 120 and ignition switch 148 are activated. When ignition
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switch 148 and/or auxiliary light switch 120 are deactivated, headlights 120 are automatically
reactivated and auxiliary lights 30 are automatically deactivated.

Switch wire 112 receives current from power source 150 when both 1gnition switch 148 and

- auxiliary light switch 120 are activated. Switch wire 112 directs current to control module 50

— — . — _—

through module switch port 56. Control module 50 includes solid state switches to control the power
to the headlights and/or to the auxillary lights. Auxiliary light harness 10 is designed such that when -
auxiliary light switch 120 and/or ignition switch 148 are not switched on, the solid state switches
in control module 56 are in their initial contact position. In sucha p‘osition, the headlights 20 of the
vehicle operafe in their standard manner, and the auxiliary lights 30 are deactivated. In this mode
of operation, the headlights 20 of the vehicle opérate in their standard fashion along with the
operation of the turn/emergency lights 40 of the vehicle. When the operator activates the ignition
switch 148 by turning on the vehicle and also activating auxiliary light switch 120, which is typically
located in the driving compartment of the vehicle, current is directed through switch wire 112 into
control module 50. The current passing through switch wire 112 1n turn causes the solid state
switches in the control inodule 50 to move to the activated position. In such a position, the power
to the vehicle's headlights is rerouted to the auxiliary lights 30 of the vehicle. This rerouting of
power causes the headlights of the vehicle to become deactivated and the auxiliary lights 30 to '

become activated.

As can be appreciated, when headlight switch 160 is deactivated, the headlights 20 of the
vehicle are off, since no power is connected to the headlighté. In addition, when headlamp switch

160 is deactivated, the auxiliary lights 30 cannot be activated since headlight switch 160 controls

. the power flow through OEM wiring 100. Consequently, the auxiliary lights 30 cannot be activated

until headlight switch 160, ignition switch 148 and auxiliary switch 120 are ail activated. The wiring
of control module 50 is designed such that the signal caused by a dimmer switch 1s received by
auxiliary lights 30 the same as when the hcadlights_ZO are activated. Consequently, the dimmer
switch controls the low beam light 35 and the high beam light 36 of auxilhary light 30 1n 2 similar
manner as when the dimmer switch controls the low beam light 26 and the high beam light 28 of
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headlight 20. Auxiliary light haness 10 also taps into the power from turn/emergency light wiring
42 to auxiliary\light 30. However, unlike the ci;cuitry between the vehicle headlights and the
auxiliary lights, auxiliary light harness 10 does not deactivate the vehicle's turn signals or the

vehicle's emergency lights when the auxiliary lights are activated. When the vehicle turn signal

-and/or the vehicle emergency light is activated, hamess turn hight wire 86 and harness emergency

light wire 88 route such signals from turn/emergency light wiring 42 through harness control module
50 and into auxiliary turn light 37 and auxiliary emergency hight 38 of auxihiary 30 to thereby cause
such lights to activate simultaneously with the vehicle's turn light 44 and/or emergency light 46.
Referring now to FIGURES 2 and 3, DRL circuit 130 1s designed to operate only during day
mode when auxiliary light switch 120 is deactivated. DRL wire 142 is connected in parallel to
harness auxiliary light harness wiring 70. By connecting DRL wire 142 in parallel to harness wiring

70, DRL circuit only controls the power to auﬁlimy lights 30 when power is not flowing through

- harness wiring 70. *When power is flowing through harness wiring 70, full power 1s transferred to
-auxiliary lights 30 iitespective of the low power being generated by DRL circuit 130 and through
DRL wire 142. As can be appreciated, DRL wire 142 can be connected to harness wiring 60, 70

and/or 80 in other ways to supplement, reduce and/or control the power flowing in the haress wiring
to control the auxiliary lights during daytime runmng DRL circuit 130 can also be designed to
deactivate when auxiliary light switch 120 and/or headlamp switch 160 1s activated.

Referring now to FIGURE 4, DRL circuit 130 is shown to send a power signal to the
auxiliary light only when a signal is received from a DRL enable signal, such as produced by Light
sensor 132, and when power is received from the vehicle power source, such as the vehicle battery.
When these two signals are received, a power frequency generator generates a signal which is sent
to a power output controller. The power output controller reduces the power received from the
vehicle power. source as a function- of the signal received from the power frequency generator. The
reduced power is then directed to the auxiliary lights to energize the auxiliary lights at reduced

power for daytime running. The reduction in power is typically between 10 to 50 percent; however,
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the reduction in power may be some other percentage; Preferably, the power reduction is about 12
to 25 percent. In one embodiment, the DRL circuit generates a 60 percent DRL duty cycle. The
duty cycle is produced from a 70 Hz DRL frequency that is generated by the power frequency
generator. The DRL ﬁ'equency can be formed by a pulse width modulator of similar device.
Referring now to FIGURE 5, the simplified operation of solid state DRL circuit is illustrated.
‘DRL circuit 130 receives a DRL'signaI through sensor wire 134. The signal from sensor wire 134
is typically a 5 volt signal. The signal from sensor wire is split by wires 260, 261. Wire 260 sends
the sign‘al into oseillator 264. Part of the signal in_ wire 260 is sent through resistor 262 and into
oscillator 264. Resistor 262 is designed to set the signal frequency of the signal produced by

" - — -

oscillator 264 which in turn sets the duty cycle of the power from DRL circuit 130. Resistor 262 can
be a set value or a variable resistor that can be manuelly -owr a;ﬁi:oﬁleticelly‘aajested. The operation
of oscillator 264 and the control of the generated frequency of the oscillator by resistor 262 is known

" in the-art and will not be further described. The signal generated by oscillator 264 is sent by wire

- ~266 to-transistors 268, 270. “The transistors are preferably- MOSFET devices; however, other types
of transistors can be'used. Transistors 268, 270 act as gates to the current from the vehicle power
supply that 1s ﬂOwing through power source wire 138 into wires 272, 274. The frequency at which
the transistors allow current to pass from wire 138 into wires 272, 274 1s a function of the signal seﬁt
to transistors 268, 270 by wire 266. Typically the Signal in wire 266 has a frequency of about 70Hz to
produce a povs}er duty cycle of about 60%; however, the frequency may be higher or lower to o‘bta.in

a desired power duty cycle. As shown in FIGURE 5, switches or relays 276, 280 1solate DRL circuit
130 from the auxiliary lights when a signal in wire 134 is not detected. When a signal 1s sent by wire
134, the signal is received 1n wire 260 and sent to switches 276, 280. Switches 276, 280 include
switch controllers 278, 282 that move a switch blade 2'8'3, 284 in each switch to contact wire 286, 288. The
movement of the switch blades into contact With wires 286, 288 completes the circuit with the
auxiliary lights thereby causing the auxiliary lights to energize based upon the duty cycle produced
by the DRL circuit. Wire 272, 274, 286, 288 all form the DL wire 142 from DRL circuit 130.

When the signal from wire 134 terminates, switch controllers 278, 282 allow the switch blades to
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move back to their steady state position thereby again isolating DRL circuit from the auxiliary lights.
DRL circuit also includes a power SUIge 291 which is connected to ground wire 140. Power surge
291 protects the transistors, switches, oscillator and other components of the DRL circuit from
darnage due to a power spike or short in the electrical system. .

Referring now to FIGURES 1, 2 and 3, auxiliary hght harness 10 has a modular design in
that -the various components can be connected, replaced and/or repaired without having to
completely dissemble and/or remove the hamess from the vehicle. The solid state construction of
the control module simplifies the wiring of the electrical harness, and ensures the desired operation
of the headlights of the vehiele and the auxiliary lights of the vehicle are operable during an emergency
or some unforeseen circumstance. The reduced nﬁmb er of wifes through the fire wall of the vehicle
ahd into the dnvmg compai'men't'-of the vehicle also simp'lihﬁes' installation of the harness, and

simplifies and reduces the time for maintenance and repair of the vehicle, and further reduces

- unnecessary damage to the vehicle. As shown in FIGURE 1, switching wire 112 is a single wire that

connects to switch 120. Consequently, only a small hole 1s needed through the fire wall of the

vehicle to.connect switch wire 112 to switch 120, thus significantly simplifying installation and

repair of the auxiliary light harness. Switch 120 preferably includes an indicator, such as a light, to
notify a vehicle operator of the position of switch 120. As can be appreciated, the majority of the
wiring of the harness, the control modules of the harness, the switch of the hamess, and the DRL
circuit can remain 1n the vehicle ﬁ'oﬁl season to season, even though the auxiliary lights are
periodically removed, reinstalled and/or replaced on the vehicle. This can be accomplished by
simply disconnecting auxiliary light connector 34 from harness auxihary light wire connector 72 and
dismounting the auxiliary light from the vehicle. When the auxiliary light once again 1s to be
reinstalled, connector 34 of the auxiliary light is simply reconnected to the hamess auxiliary light
connector 72. As previously indicated, control module 50 includes amodule mount hole 58 to allow
the two control modules to be secured in the interior of a vehicle by bolts, screws or the like. The

wiring for the electrical hamess is preferably secured by ties, clamps and the like to ensure that the

wiring is secured in place during the operation of the vehicle. The wiring that typically remains in
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the vehicle includes harness wiring 60 and 70 and connectors thereto, and the hamess switch wiring

80 and related circuitry. The DRL circuit and the wires connected thereto are also designed to
remain in a vehicle throughout the year. Refening now to FIGURES 6 and 7, the DRL circuit is
housed in a protective housing 290. The housing protects the circuitry from corrosion and from

foreign materials that can interfere with the operation of the circuit. Housing 290 includes two

- openings 292 for-nibunting the DRL circuit in thc vehicle.. Preferably, the DRL circuit is mounted.

near one of modules 50;

The integrity of the auxiliary light harness 10 is maintained by several seals which are
utilized at the connections with the control module, with the connection between the auxihary Light
connector 34 and harness headlight connector 62, and with the connectioh between wires 134, 138,
140, 272, 274, 286, Qnd 288 . of the DRL circuit. As-:can be appreciated, a similar seal
construction can be created for harness headlight power connector 64 and OEM light wiring
connector 102. Referring now to FIGURES 6-9, a seal connector 170 is illustrated. Seal connector

170 is specifically illustrated as being used with the DRL circuit; however, the same type of seal

connector is preferably used to connect the wiring to the control module and the auxiliary lights to the
auxiliary light hamess. Seal connectoi' 170 includes a male connector 180 and a female connector
housing 220. As best shown in FIGURE 8, male connector housing 180 includes a neck portion 182
designed to be telescopically inserted into female connector housing 220. At the front end of neck
portion 182 is a plurality of neck opédnés 183. Positioned inside of each of the necic openings 1s
a conductor socket 184. Each conductor socket 184 is secured In ﬁlace by a socket lock tab 185.
Each conductor socket includes a. socket contact 186 designed to engage a conducting pin when

positioned in female connector housing 220.

The neck portion 182 of male connector housing 180 includes one or more neck ridges 188.

These neck ridges define a particular shape of the outer surface of the neck portion so as to only
allow the neck portion to be inserted in one specific manner into female connector housing 220 so

as to ensure the proper electrical connection between the male connector housing 180 and the female

connector housing 220.
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Neck portion 182 also includes a seal surface 189 which supports a seal 210. Seal 210
includes a plurality of seal ribs 212. Seal 210 is designed to create a seal between neck portion 182
of male connector housing 180 and female connector housing 220 when the neck portion is

telescopically inserted into female connector housing 220. The seal prevents and/or inhibits liquids,

_dust, dirt and the like from coming into contact with the conducting sockets 184 in male connector

~housing .180.and conductor. pins 226 in female connector housing 220. The seals inhibit and/or

prevent the conductor sockets-and the conductor pins from corroding or allowing foreign materials
to interfere with the electrical connection between the conducting sockets and the conductor pins
when the male and female connector housings are connected to oether

Positioned adjacent to the rear of neck portion 182 of male connector housing 180 1s a lock
latch 190. Lock latch 190 includes two latch arms 192. Connected between the two latch amms is
a latch handle 194. The latch handle 194 includes a handle bar 196 and a slot 198. Latch arms 192
are made of material which is flexible to allow the latch handle to be lifted.

The rear of male connector housing 180 includes a plurahty of connectof rear op enings 200.
The openings are sized to allow wire 204 to pass through the openings. Wire seal 187 seals wire 204
within rear opening 200 so as to inhibit and/or prevent liquids, dust, dirt and the like from entering
the rear opening and corroding and/or interfering with the electrical connections with conducting
socket 184.

A secﬁrity cable opening 202 is positioned adjacent to the rear opgm’ngs of the male
connector ﬁousin g. Securnty cable opening 202 is designed to recetve security cable 258. Connected
to the other end of security cable 258 is male seal connector 206. Male seal connector 206 includes.
a connector cavity which is designed to receive neck portion 182 and seal 210 on male connector
housing 180. Inside connector cavity is a positioning cavity which is designed to allow
neck portion 182 to be inserted 1nto connector cavity in only the proper manner. Male seal
connector 206 also includes a lock tab 215. Connected to lock tab 215 is a tab guide and a tab
landing. Male seal connector 206 also includes a security cable opening 218 which receives the

second end of security cable 258. The security cable 258 and male seal connector 206 are typically
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not used in the DRL circuit since the male and female connector housings should be connected

together at all times unless a repair is to be made to the DRL circuit or related wiring.

Female connector housing 220 includes a connector cavity 222 at the front of the female
connector housing. Connector cavity 222 has a cross sectional shape and size which is designed to
receive neck portipn 182 of male connector housing 180. Within connector cavity 222 is a
positioning cavity 224. Positioning cavity'224 is sized and shaped to specifically telescopically
receive a portion of neck portion 182 such that male connector hosing 180 can only be connected
to female connector housing 220 1n a certain manner. \

Also positioned within connector cavity 222 are a plurality of conducting pins 226. Each
conducting pin 226 is secured within female connector housing 220 by pin IQck tabs 228.

The top of female connector housing 220 includes a lock tab 230. Lock tab 230 includes a

 tab guide 232 which is adapted to slide through handle slot 198 on male connector housing 180 when

male connector housing 180 is telescopically inserted into connector cavity 222 of female connector

.~housing 220. ‘Lock tab230 also includes a tab Ianding 234 which engages a portion of latch handle

194 on male connecfor housing 180 to secure male connector housing 180 and female connector

housing 220 together once male connector housing 180 is fully inserted in ferale connector housing

220.

The rear of female connector housing 220 includes a plurality of connector rear openings
240. Latch handle 194 can be lifted to be disengaged from the landing 234 to allow male and female
connector housings to be disengaged from one another. Positioned in each of the rear openings is
a wire 204 which connects to the end of conductor pins 226. Wire seal 241 seals the space between
wire 204 and rear opening 240 to prevent liquids, dust, dirt and the like from corroding and/or
interfering véith the electrical connection between conducting pin 226 and conducting SOCkets 184.

Positioned adjacent to connector rear openings 240 is a security cable opening 242. Secunty
cable opening 242 receives one end of security cable 258. The second end of securnty cable 258 1s
connected to security cable opening 253 of female seal connector 243. Female seal connector 243

includes a neck portion 244 which is designed to be telescopically inserted into connector cavity 222
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of female connector housing 220. The front of female seal connection 243 includes a neck portion

244. At the front end of neck portion 244 1s a plurality of neck openings 245 which are designed to
receive conducting pin 226 within connector cavity 222 of female connector housing 220 when
female seal connector 243 is inserted into connector 'cavity 222. Neck portion 244 of female seal
: cénnector 243 includes a neck ndge 246. Neck ridge 246 is designed to provide neck portion 244
-with a distinct cross sectional shape such that female seal connector 243 can only be inserted one

way into connector cavity 222, to thereby ensure the proper insertion of female seal connector 243

into female connector housing 220. One portion of the neck portion'244 includes a seal surface 247.
Seal 254 is positioned on seal surface 247. Seal 254 includes a plurality of seal nibs 255 which are
) designed to create a seal between neck portion 244 and the inner surface of connector cavity 222 to
inhibit and/or prevent liquids, dust, dirt and the like from corréding and/or otheMse damaging or

- interfering with electrical connections provided by conductor pins 226. Female seal connector 243
includes a lock latch 248. Lock latch 248 includes two ﬂexibls latch arms 249 and a latch handle

250 connected there between. Latch handle 250 includes a handle bar 251 and a handle slot 252.
S The security cable 258 and female seal connector 243 are typically not use 1n the DRL circuit since

the male and female connector housing should be connected together at all times unless a repair i1s

to be made to the DRL circuit or related wiring.

As best-shown 1n fIGURE 9, the bottom portion of latch handle 194 of loc1~:~ latch 190-on '

‘male connector housing 180 engages tab landing 234 on female connector housing 220 thereby

0 ‘securing fem:.:lle connector housing and male connector housing together. When male connector
housing 180 and female connéctor housing 220 are connected together, conducting pins 226
electrically engage with the corresponding conducting sockets 184 thereby forming the desired
electrical connection. Seals 187, 210 and 241 ensure that liquids, dust, dirt and the like are mhibited

and/or prevented from entering the interior components of the connectors so as to prevent such

25 materials from damaging the conducting pins and/or conducting sockets while female connector

housing and male connector housing are connected together.

Referring now to FIGURES 8 and 9, seal 210 includes a plurality of ribs 212 which contact
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the interior surface of conductor cavity 222 to form the seal between neck portion 132 of male
connector housing 180 and conductor cavity 222 of female connector housing 220. Seal 210 1s
preferably made of a flexible plastic material, flexible rubber material or other flexible material
which allows scal ribs 212 to compress and/or flex when such seal ribs contact the interior of
connector cavity 222 to thereby provide the desired seal.

As can be appreciated, when male connector housing 180 is removed from female connector
housing 220, such as when auxiliary light 30 is disconnected from the auxiliary light harness, the
connectors at one end of the auxiliary light harness and at one end of the auxiliary light can be sealed
so as to prevent the electrical connectors from becoming damaged while unconnected. Male seal
connector 206 is designed so as to connect to and secure to male connector housing 180 in a simlar

fashion as female connector housing 220 would connect to malé connector housing 180. Similarly,
female seal connector 243 connects to female connector housing 240 in a similar fashion as male

connector housing 180 would connect to female connector housing 220. When male seal connector

206 is connected to male connector housing 180, seal 210 on male connector housing 180 forms a

seal between the interior of connector cavity 208 of male seal connector 206 and neck portion 132

of male connector housing 180. This seal inhibits and/or prevents liquids and/or other materials

from damaging conductor sockets 184 from becoming corroded or otherwise damaged. Female seal

connector 243 includes a seal 254 to thereby form a seal between neck portion 244 of female seal

connector 243 and the inner surface of conductor cavity 222 of female connector housing 220 when

- female seal connector 243 is connected with female connector housing 220. This seal inhibits and/or

prevents liquids and/or other materials from damaging the conducting pins 226 within female
conductor housing 220 as long as female seal connector 243 1s connected to female connector
housing 220. Both male seal connector 206 and female seal connector 243 can easily be removed
from male connector housing 180 and female connector housing 220, respectively, to once again
allow male connector 180 to be connected to female connector housing 220.

The invention has been described with reference to preferred and alternate embodiments.

Modifications and alterations will become apparent to those skilled in the art upon reading and
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understanding' the detailed discussion of the invention provided for herein. This invention 1s

intended to include all such modifications and alterations insofar as they come within the scope ot

the present invention.
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What i1s claimed 1is:

1. A light circuit to alter the power to an auxiliary light connected to a vehicle

having headlights, said light circuit comprising:

a) an auxiliary light connector to connect to said auxiliary light;
b) a power connector to connect to a power source;
C) a daytime running light circuit to detect a signal generated by a light sensor, said

light sensor detecting the existence of sunlight and generating a signal upon detection of
sunlight; and

d) a controller to control power from said power source to said auxiliary light based
on said signal detected by said daytime running light circuit, said power received by said
auxiliary light 1s directed from said controller to energize said auxiliary light to produce a lumen

intensity that is less than or equal to the lumen intensity of said headlights in low beam mode.

2. The light circuit as defined in claim 1, wherein said controller directs power from

sald power source to said auxiliary light.

3. The light circuit as defined in claim 1, wherein said controller diverts power from

sald power source away from said auxiliary light.

4. The light circuit as defined in claim 1, wherein said power received by said
auxiliary light directed from said controller i1s sufficient to energize said auxiliary light to
produce a lumen intensity of 50-90% of said lumen intensity of said headlights in low beam

mode.

5. The light circuit as defined in claim 2, wherein said power received by said
auxiliary light directed from said controller is sufficient to energize said auxiliary light to

produce a lumen intensity of 50-90% of said lumen intensity of said headlights in low beam

mode.
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6. The light circuit as defined in claim 3, wherein said power received by said
auxiliary light directed from said controller is sufficient to energize said auxiliary light to
produce a lumen intensity of 50-90% of said lumen intensity of said headlights in low beam
mode.

7. The light circuit as defined in claim 1, wherein said controller includes a power

modifier to reduce the power from said power source to said auxiliary light.

8. The light circuit as defined in claim 2, wherein said controller includes a power

modifier to reduce the power from said power source to said auxiliary light.

9. The light circuit as defined in claim 3, wherein said controller includes a power

moditier to reduce the power from said power source to said auxiliary light.

10.  The light circuit as defined in claim 7, wherein said power modifier includes a

pulse width modulator.

11. The light circuit as defined 1n claim 8, wherein said power modifier includes a

pulse width modulator.

12.  The light circuit as defined in claim 9, wherein said power modifier includes a

pulse width modulator.

13. The light circuit as defined in claim 7, including a variable resistor to control the

degree of power reduction resulting from said power modifier.

14.  The light circuit as defined in claim 10, including a variable resistor to control the

degree of power reduction resulting from said power modifier.

15. The light circuit as defined in claim 8, including a variable resistor to control the

degree of power reduction resulting from said power modifier.

29



10

15

20

25

30

CA 02293858 2004-06-11

16.  The light circuit as defined in claim 9, including a variable resistor to control the
degree of power reduction resulting from said power modifier.
17. The light circuit as defined in claim 1, wherein said controller terminates said

power to said auxiliary light when not receiving a signal from said daytime running light circuit.

18.  The light circuit as defined in claim 2, wherein said controller terminates said

power to said auxiliary light when not receiving a signal from said daytime running light circuit.

19. The light circuit as defined in claim 3, wherein said controller terminates said

power to said auxiliary light when not receiving a signal from said daytime running light circuit.

20.  The light circuit as defined in claim 5, wherein said controller terminates said

power to said auxiliary light when not receiving a signal from said daytime running light circuit.

21.  The light circuit as defined in claim 6, wherein said controller terminates said

power to said auxiliary light when not receiving a signal from said daytime running light circuit.

22. The light circuit as defined in claim 1, when said controller is a solid state circuit.

23. The light circuit as defined in claim 20, when said controller is a solid state
circuit.

24, The light circuit as defined in claim 21, when said controller is a solid state
circuit.

25.  The light circuit as defined in claim 1, wherein said power terminates to said

auxiliary light when said auxiliary light is powered by another power circuit.

26. The light circuit as defined in claim 1, wherein said controller periodically

grounds said power source to divert power from said auxiliary light.
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27.  The light circuit as defined in claim 1, wherein said controller is connected in

parallel to an auxiliary light harness.

28. The light circuit as defined in claim 23, wherein said controller is connected in

parallel to an auxiliary light harness.

29.  The light circuit as defined in claim 24, wherein said controller is connected in

parallel to an auxiliary light harness.

30. A light circuit for connecting an auxiliary light to a vehicle headlight system and
to operate the auxiliary lights at reduced power during the daytime, said vehicle headlight syvstem
includes a headlight and a headlight plug which supplies power to said headlight, said headlight

having a low beam mode of operation, said light circuit comprising:

a) a headlight connector designed to replace said headlight plug and to connect to
said headlight;

b) a power connector designed to connect to said headlight plug;

C) an auxiliary light connector designed to connect to an auxiliary light;

d) a light selection switch designed to create an electrical signal indicating selection
of a light including said auxiliary light, said headlight, and combinations thereof;

¢) a control module to monitor said electrical signal from said switch and to direct

power to a light including said auxihary light, said headlight, and combinations thereof:
f) a daytime running light circuit to receive a signal generated by a light sensor; and
o) a controller to control power from a power source to said auxiliary light based on
the signal received by said daytime running light circuit, said controller directing power from

said power source to said auxiliary light when said daylight signal receiver receives a signal from

said light sensor.

31.  The light circuit as defined in claim 30, including a turn signal connector to

connect to a turn signal light of said vehicle, said turn signal connector connected to said control

module.
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32.  The light circuit as defined in claim 30, wherein said control module includes a
sealing arrangement to inhibit interference with electrical signals to said control module, from

said control module, and combinations thereof.

33.  The light circuit as defined in claim 32, wherein said sealing arrangement
comprises a male connector, a female connector and a flexible seal, said flexible seal positioned
between said male and female connectors when said male connector is inserted into said female

connector.

34.  The light circuit as defined in claim 33, wherein said female connector includes a

housing to telescopically receive a portion of said male connector.

35.  The light circuit as defined in claim 33, wherein said flexible seal is positioned on

said male connector, said flexible seal surrounding an outer surface of said male connector.

36. The light circuit as defined in claim 33, wherein said male and female connectors

include a locking arrangement to secure together said male and female connectors.

37.  The light circuit as defined in claim 36, wherein said locking arrangement

includes a locking tab on said female connector and a flexible release tab on said male connector.

38. The light circuit as defined in claim 33, wherein said flexible seal includes one or

more corrugations.

39.  The light circuit as defined in claim 30, wherein said switch mechanism directs

power from said power source to said auxiliary light.

40.  The light circuit as defined in claim 30, wherein said controller diverts power

from said power source away from said auxiliary light.
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41.  The light circuit as defined in claim 30, wherein said controller includes a power

modifier to reduce the power from said power source to said auxiliary light.

42.  The light circuit as defined in claim 41, wherein said power modifier includes a

pulse width modulator.

43.  The light circuit as defined in claim 30, wherein said controller terminates said

power to said auxiliary light when not receiving a signal from said daytime running light circuit.

44.  The light circuit as defined in claim 30, wherein said controller disconnects said
power source from said auxiliary light when not receiving a signal from said daytime running

light circuit.

45.  The light circuit as defined in claim 41, said controller includes a variable resistor

to control the degree of power reduction resulting from said power modifier.

46.  The light circuit as defined in claim 30, wherein said power received by said
auxiliary light directed from said controller is sufficient to energize said auxiliary light to

produce a lumen intensity less than said lumen intensity of said headlight in low beam mode.

47.  The light circuit as defined in claim 46, wherein said power received by said
auxiliary light directed from said controller is sufficient to energize said auxiliary light to

produce a lumen intensity of 50-90% of said lumen intensity of said headlight in low beam

mode.

48. A light circuit that is used in conjunction with an auxiliary light harness to
selectively direct power to an auxiliary light connected to a vehicle, said vehicle including one or
more headlights having a low beam mode of operation, said light circuit comprising:

a) a daytime running light circuit to receive a signal generated by a light sensor, said
light sensor detecting the existence of sunlight and generating a signal to said daytime running

light circuit upon detection of sunlight; and
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b) a controller to control the amount of power directed to said auxiliary light, said
power directed to said auxiliary light is dependant on said signal detected by said daytime
running light circuit, said controller directing a reduced amount of power to said auxiliary light at
least when said light sensor sends a signal to said daylight signal receiver, said reduced amount
of power to said auxiliary light energizing said auxiliary light to produce a lumen intensity that is

less than lumen of said headlight in said low beam mode.

49.  The light circuit as defined in claim 48, wherein said power received by said
auxiliary light directed from said controller is sufficient to energize said auxiliary light to
produce a lumen intensity of 50-90% of said lumen intensity of said headlights in low beam

mode.

50.  The light circuit as defined in claim 48, wherein said controller is connected in

parallel to an auxiliary light harness.

51.  The light circuit as defined in claim 49, wherein said controller 1s connected In

parallel to an auxiliary light harness.

52.  The light circuit as defined in claim 48, wherein said controller includes a

power modifier to reduce the power from said power source to said auxiliary light.

53.  The light circuit as defined in claim 51, wherein said controller includes a

power modifier to reduce the power from said power source to said auxiliary light.

54.  The light circuit as defined in claim 52, wherein said power modifier includes

a pulse width modulator.

55.  The light circuit as defined in claim 33, wherein said power modifier includes

a pulse width modulator.
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56.  The light circuit as defined in claim 48, wherein said controller terminates said

power to said auxiliary light when not receiving a signal from said daytime running light

circuit.

57. The light circuit as defined in claim 54, wherein said controller terminates said

power to said auxiliary light when not receiving a signal from said daytime running light

circuit.
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