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A CONDUCTIVE MAGNETIC COUPLING SYSTEM

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of U.S. provisional patent

application Ser. No. 61/038,21 1 entitled "INTELLIGENT ILLUMINATION AND

ENERGY MANAGEMENT SYSTEM" filed on March 20, 2008, which is expressly

incorporated herein by reference. This patent application is also related to and filed

with U.S. patent applications Ser. No. XX/XXX,XXX, entitled "MANAGING SSL

FIXTURES OVER PLC NETWORKS," attorney docket No. 60060.0001USU1; Ser.

No. XXX/XXX,XXX, entitled "ENERGY MANAGEMENT SYSTEM," attorney

docket No. 60060.0001USU2; and Seri No. XX/XXX,XXX, entitled

"ILLUMINATION DEVICE AND FIXTURE," attorney docket No.

60060.0001USU4, each of which was filed on March 20, 2009 and is assigned to the

same assignee as this application. The aforementioned patent applications are

expressly incorporated herein, in their entirety, by reference.

TECHNICAL FIELD

[0002] The present invention relates generally to the field of electrical and

communicative coupling and, more particularly, to a conductive magnetic coupling

system for coupling electronic components.

BACKGROUND

[0003] Advances in lighting technology has led to the replacement of various

types of conventional light bulbs with light-emitting diodes (LEDs). The use of LEDs

can reduce energy consumption and provide an increased life span, when compared

with many conventional bulbs. For these reasons and others, LEDs are increasingly

used in a wide range of applications, such as within automobiles, computers, and a

large number of electronics.

[0004] However, LEDs have not historically been used in many home and

business applications where conventional incandescent and fluorescent light bulbs are

most commonly used. One of the reasons for this is cost. Traditional light bulbs are

inexpensive and easily replaced. When a traditional bulb expires, it is easily removed

from a base and replaced with a new bulb. However, there are no conventional LED

"bulbs" that may be used to replace an incandescent or fluorescent bulb in an existing



feature. Rather, due to their small size, LEDs are often mounted in an array on a

circuit board and hard-wired into the particular application, such within a traffic light

or brake light fixture of an automobile. Replacing LED arrays typically involves

replacing an entire fixture rather than a single "bulb," which can be cumbersome and

expensive.

[0005] While fluorescent light technology has been adapted into a compact

fluorescent lamp form in which a fluorescent light may be used with a conventional

Edison screw base fitting, LED lighting systems have not. One of the reasons for this

is that technology used to control LED lighting is not fully compatible with Edison

screw base fittings. For example, dimming LEDs involves utilizing pulse width

modulation, which is difficult to perform using an Edison screw base. In addition to a

modular and easily configurable LED lighting system, a modular coupling system that

allows for the simplified removal, replacement, and reconfiguration of any electrical

component that receives electricity and/or data would be desirable.

[0006] It is with respect to these and other considerations that the disclosure

made herein is presented.

SUMMARY

[0007] It should be appreciated that this Summary is provided to introduce a

selection of concepts in a simplified form that are further described below in the

Detailed Description. This Summary is not intended to identify key features or

essential features of the claimed subject matter, nor is it intended that this Summary

be used to limit the scope of the claimed subject matter. Furthermore, the claimed

subject matter is not limited to implementations that solve any or all disadvantages

noted in any part of this disclosure.

[0008] According to one aspect of the disclosure, a conductive magnetic

coupling system includes a power supply component and a power consumption

component. The power supply component includes a mechanism that connects to,

and provides an electrical signal to, the power consumption component. The power

consumption component includes a corresponding mechanism that connects to the

power supply component and receives the electrical signal. At least one of these

coupling mechanisms includes a magnet that is electrically conductive so that the

magnet functions both as a bonding agent and an electrical contact. The power



consumption component additionally includes a device that receives and uses the

electrical signal to provide an output, such as light.

[0009] According to another aspect, a conductive magnetic coupling system

includes a power consumption component and a power supply component with a

number of parallel tracks. Each track is structured to provide an electrical signal to

the power consumption component when magnetically connected to the tracks. The

power consumption component may receive the electrical signal via the magnetic

connection while connected to any portion of the tracks. In this manner, an LED light

or any other electrical component may be magnetically coupled and electrically

connected to a track at any desired position by simply placing the magnetic contacts

of the component against the tracks at the desired location.

[0010] In a further aspect, a conductive magnetic coupling system includes a

power supply component having a number of parallel electrical conductors

encompassed by a flexible insulator. A power consumption component includes one

or more devices that penetrate the insulator to contact the conductors. Once the

penetration devices contact the conductors, an electrical signal may be routed to a

power consumption device such as an LED lighting system or other electrical

component. A magnetic coupling system secures the power consumption component

in place against the power supply component prior to and concurrently with

penetration of the insulator with the penetration devices.

[0011] Other systems, apparatuses, and methods according to embodiments

will be or become apparent to one with skill in the art upon review of the following

drawings and Detailed Description. It is intended that all such additional systems,

apparatuses, and/or methods be included within this description, be within the scope

of the present disclosure, and be protected by the accompanying claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIGURE 1 is a perspective view of a conductive magnetic coupling

system showing a power consumption component magnetically and electrically

coupled to a power supply component according to various embodiments described

herein;

[0013] FIGURE 2 is a perspective view of the conductive magnetic coupling

system of FIGURE 1 showing the power consumption component magnetically and



electrically decoupled from the power supply component according to various

embodiments described herein;

[0014] FIGURES 3 is a cross-sectional view of a power consumption

component showing an electrically conductive magnet in which a magnet is coated

with a conductive material according to various embodiments described herein;

[0015] FIGURE 4 is a cross-sectional view of alternative embodiments of an

electrically conductive magnet in which a magnet includes a conductive fastener and

in which a magnet is impregnated with a conductive material to provide conductive

paths through the magnets to the power consumption device according to various

embodiments described herein;

[0016] FIGURE 5 is a cross-sectional view of an alternative embodiment of

an electrically conductive magnet that includes a retractable conductive magnetic

contact that extends from a magnet cover to provide a conductive path to the power

consumption device according to various embodiments described herein;

[0017] FIGURE 6 is a perspective view of a bottom side of a power

consumption component showing electrically conductive magnets for coupling and

receiving an electrical signal according to various embodiments described herein;

[0018] FIGURE 7 is an exploded view of the power consumption component

of FIGURE 6 according to various embodiments described herein;

[0019] FIGURE 8 is a partially exploded perspective view of a 3-channel

conductive magnetic coupling system according to various embodiments described

herein;

[0020] FIGURE 9 is a plan view of a conductive magnetic coupling system

showing power consumption components coupled to a flexible insulator

encompassing a number of parallel electrical conductors according to various

embodiments described herein;

[0021] FIGURE 10 is a partially exploded perspective view of the conductive

magnetic coupling system of FIGURE 9 according to various embodiments described

herein;

[0022] FIGURE H A is a cross-sectional view of a power consumption

component coupled to a power supply component showing a number of insulator

penetration devices penetrating the flexible insulator and contacting the parallel

electrical conductors according to various embodiments described herein;



[0023] FIGURE 1IB is a perspective view of the bottom side of the power

consumption component of FIGURE 1IA showing the insulator penetration devices

according to various embodiments described herein; and

[0024] FIGURES 12A-12C are perspective views of a conductive magnetic

coupling system for coupling a power consumption component to an Edison screw

base component according to various embodiments described herein.

DETAILED DESCRIPTION

[0025] The following detailed description is directed to conductive magnetic

coupling systems. As discussed briefly above, due to the high efficiencies and

superior life span of LED technology, LED lighting systems could offer long-term

savings to general consumers and businesses if the systems were modular, allowing

for the creation of LED "bulbs" that could be easily and relatively inexpensively

replaced, rather than having to replace an entire fixture or LED unit.

[0026] Utilizing the technologies and concepts presented herein, a modular

solid state luminary lighting solution, such as a LED lighting system, which may be

additionally utilized as a modular coupling system for any other modular electronic

components, provides a base power/data supply fixture to which an LED or other unit

may be magnetically attached. Electrical and/or data signals are transferred directly

through the magnetic connection to the attached receiving device. In addition,

embodiments described herein provide an electronic coupling system that provides a

user with increased flexibility over existing solutions. Using the embodiments

described below, a user can position a light or other component at any location along

a track system in a manner that is simplified over even existing track lighting systems.

To change bulbs or reposition lighting, a user of the embodiments described herein

simply pulls an existing component off of the track, which disengages the magnetic

and electrical connections. To replace or move the component, the user simply places

the desired component at a desired location on the track to engage the magnetic and

electrical connections. There is no need to unscrew, twist, or otherwise disengage

male and female components to do so, as is required to remove or replace existing

light bulbs. Further, the conductive magnetic coupling systems described herein

allow for the transfer of data, pulse width modulation operations, and other

communication features to be utilized to control the operations and characteristics of

the lighting components.



[0027] In the following detailed description, references are made to the

accompanying drawings that form a part hereof, and which are shown by way of

illustration, specific embodiments, or examples. Referring now to the drawings, in

which like numerals represent like elements through the several figures, a conductive

magnetic coupling system according to the various embodiments will be described. It

should be understood that throughout this disclosure, the various embodiments are

described in the context of an LED, or other solid state luminary, lighting system for

illustrative purposes. However, the conductive magnetic coupling system described

below is equally applicable to any other electronic component in which it would be

desirable to detachably connect the component to a power and/or data source quickly

and easily via a magnetic connection. Accordingly, the disclosure presented herein is

not limited to use with LED or other luminary components.

[0028] Turning now to FIGURE 1, one embodiment of a conductive magnetic

coupling system 100 will be described. With this embodiment and all others

described herein, the coupling system 100 includes a power supply component 102

that supplies an electrical signal and/or a data signal to a power consumption

component 104, which is magnetically connected to the power supply component

102. The power consumption component 104 transforms the electrical and/or data

signal to perform a function, such as illuminating an LED strip or array. Various

configurations of power supply components 102 and power consumption components

104 will be described herein according to various embodiments. According to the

embodiments shown in FIGURES 1-8, the power supply component 102 includes a

track system 106 and the power consumption component 104 includes a LED light

strip 108. The LED light strip 108 is magnetically secured to the track system 106 for

receiving power and/or data. The conductive magnetic coupling system 100 may be

powered and managed using a power and control module 110, which is described in

further detail below with respect to FIGURE 8.

[0029] According to various embodiments, the track system 106 may include

tracks of any length that are configured to magnetically couple to any number of

corresponding LED light strips 108. While the LED light strip 108 is shown to abut

an end of the track system 106, the LED light strip 108 may be placed at any position

along the length of the track system 106 not occupied by another LED light strip 108.

Similarly, any number of LED light strips 108 may be positioned on the track system

106 such that they abut one another or with any amount of space left between the



mounted LED light strips 108. As will become clear from the disclosure herein, the

magnetic mechanism for binding the power consumption components 104 to the

power supply components 102 allows repositioning of the LED light strips 108 or

other components by simply pulling the LED light strip 108 off of the track system

106 and replacing the LED light strip 108 in the desired position, or more quickly, by

sliding the LED light strip 108 down the tracks to the desired position on the track

system 106.

[0030] Looking at FIGURE 2, each component of the conductive magnetic

coupling system 100 will now be described. According to each embodiment

described herein, the power consumption component 104 includes a power receiving

coupling mechanism 204 and a power consumption device 202. The power receiving

coupling mechanism 204 operates to attach the power consumption component 104 to

the power supply component 102 and to transfer electrical and/or data signals between

the power supply component 102 and the power consumption device 202. The power

consumption device 202 includes the light assembly or other electronic device that is

using the electricity to perform a function, such as producing light.

[0031] Similarly, the power supply component 102 includes a power

distribution coupling mechanism 208 that attaches to the power receiving coupling

mechanism 204 to supply power and/or data to the power consumption device 202

from the power and control module 108. According to various embodiments

presented herein, the power distribution coupling mechanism 208 and the power

receiving coupling mechanism 204 may both be conductive magnets, or one may

include conductive magnets while the other includes a metal or other material that is

attracted to a magnet and has conductive properties that allows for the transfer of an

electrical and/or data signal. Alternatively, the power distribution coupling

mechanism 208 may include magnetic coupling mechanisms and separate power

leads, while the power receiving coupling mechanism includes magnetic coupling

mechanisms and separate power leads such that the magnetic coupling mechanisms of

the two components bond them together while the power leads transfer electronic and

data signals.

[0032] According to the configuration of the conductive magnetic coupling

system 100 shown in FIGURE 2, the power consumption component 104 includes the

LED light strip 108. Conductive magnets 206 function as the power receiving

coupling mechanism 204 for receiving power and/or data from the track system 106.



Various examples of conductive magnets 206 will be shown and described below with

respect to FIGURES 3-5. The power consumption device 202 includes a number of

LED assemblies 207 and associated circuitry. Although the LED light strip 108 is

shown to include a number of LED assemblies 207 arranged in a linear configuration,

it should be understood that any configuration of LED assemblies 207 may be used

such that any number of LED assemblies 207 may be arranged in an array of any size

and shape within the scope of this disclosure.

[0033] According to the configuration shown in FIGURE 2, the power supply

component 102 includes a track system 106 having two tracks 210 that are also

conductive magnets. It should be understood that the track system 106 is not limited

to the use of two tracks 210. As will be discussed below with respect to FIGURE 8,

additional tracks 210 may be used for communication and control between the power

supply component 102 and the power consumption component 104 via the power and

control module 110. The power supply component 102 may further include a track

holder 212 for securing the tracks 210 within a base 214. It should be appreciated that

the power supply component 102 is not limited to the configuration shown and that

any number and configuration of components may be utilized to support the tracks

210 that are operative to connect with the power receiving coupling mechanism 204

and to supply power and/or data to the power receiving coupling mechanism 204.

[0034] As previously mentioned, there are several alternative embodiments

for magnetically securing the LED light strip 108 to the track system 106. First, as

described above, both the power receiving coupling mechanism 204 and the power

distribution coupling mechanism 208, or tracks 210 in the embodiment described

here, may be conductive magnets 206. In this embodiment, the polarity of the

conductive magnets 206 are aligned such that the exposed pole of the conductive

magnet 206A is the same as the conductive magnet track 210B, but opposite of the

conductive magnet 206B and of the conductive magnet track 210A. In this manner,

the conductive magnetic coupling system 100 limits the attachment of the LED light

strip 108 to the track system 106 to a single orientation that to properly route direct

current (DC) through the LED assemblies 207.

[0035] For example, in the conductive magnetic coupling system 100 shown

in FIGURE 2, assume that conductive magnet 206A and conductive magnet track

210B are configured as having exposed north poles, while conductive magnet 206B

and conductive magnet track 210A are configured with an exposed south pole. The



north pole of conductive magnet 206A is attracted to the south pole of conductive

magnet track 210A, but repels the north pole of conductive magnet track 210B.

Similarly, the south pole of conductive magnet 206B is attracted to the north pole of

conductive magnet track 210B, but repels the north pole of conductive magnet tack

210A. In this manner, the LED light strip 108 can only be connected to the track

system 106 in the orientation shown. If the LED light strip 108 is rotated 180

degrees, then the magnets 206B and 210A would repel one another, as would magnets

206A and 210B.

[0036] An alternative embodiment for magnetically securing the LED light

strip 108 to the track system 106 includes using conductive magnets on either the

power supply component 102 or the power consumption component 104, and then

using a conductive material such as steel or other metal that is attracted to a magnet

on the other component. For example, looking at FIGURE 2, the power receiving

coupling mechanism 204 may include conductive magnets 206A and 206B, while the

power distribution coupling mechanism 208 includes steel tracks 210A and 210B. In

this embodiment, the conductive magnets 206A and 206B are attracted to the steel

tracks 210A and 210B, respectively, and electrical signals and data signals can be

transferred between the steel tracks 210A and 210B and the LED assemblies 207

through the conductive magnets 206A and 206B. Similarly, in yet another alternative

embodiment, the power receiving coupling mechanism 204 may include steel or

another conductive material that is attracted to the power distribution coupling

mechanism 208, which includes conductive magnet tracks 210A and 210B.

[0037] Turning now to FIGURES 3-5, cross-sectional views of the LED light

strip 108 will be discussed to illustrate various embodiments for providing a

conductive magnet 206. According to the embodiment shown in FIGURE 3, the

power receiving coupling mechanism 204 includes two conductive magnets 206. It

should be appreciated that any number of conductive magnets 206 may be used

without departing from the scope of this disclosure. Each conductive magnet 206

includes a magnet 302 and a conductive coating 304. The magnet 302 may be a rare

earth magnet, a permanent magnet, a ceramic magnet, an electromagnet, or any other

type of magnetic material. The strength of the magnets should be sufficient to ensure

a connection of the power supply component 102 and the power consumption

component 104 that will support the weight of the power consumption component 104

if the conductive magnetic coupling system 100 is mounted on a wall or ceiling, while



allowing for removal of the power consumption components 104 without requiring a

person to use excessive force to break the magnetic connection. According to one

embodiment, the magnet 302 is a neodymium magnet.

[0038] The conductive coating 304 encompassing the magnet 302 can be any

conductive material of sufficient thickness that will not interfere with the magnetic

connection of the magnet 302 and that will properly provide a conductive path for

routine an electrical signal and/or a data signal between the power distribution

coupling mechanism 208 and the power consumption device 202. According to one

embodiment, the conductive coating is a nickel coating. It should be appreciated that

the conductive coating 304 may completely encompass the magnet 302 so that none

of the magnet 302 is exposed, or it may only partially encompass the magnet 302

while providing a conductive path around and/or through the magnet 302. The

conductive coating 304 is electrically connected to the circuitry within the power

consumption device 202 for operating the LED assemblies 207.

[0039] FIGURE 4 illustrates two alternative embodiments of the conductive

magnets 204. The first alternative embodiment utilizes conductive magnets 204 that

include a magnet 302 and a conductive fastener 402. Rather than utilizing a

conductive coating 304 to provide a conductive path between the power distribution

coupling mechanism 208 and the power consumption device 202, this configuration

provides for a conductive fastener 402 used to secure the magnet 302 to the

consumption device 202 and to provide for the conductive path for routing electrical

and/or data signals. As an example, the conductive fastener 402 may be a rivet that

when installed, has an exposed head that contacts the tracks 210 or other power

distribution coupling mechanism 208. The side of the rivet that is opposite the head is

connected to the circuitry within the power consumption device 202 to power and

route data to and from the LED assemblies 207.

[0040] The second alternative embodiment shown in FIGURE 4 utilizes

conductive magnets 204 in which the conductive magnets 204 are impregnated with a

conductive material 404 of sufficient density that allows the magnet 302 to provide

the conductive path for the electrical and/or data signals passing between the power

distribution coupling mechanism 208 and the power consumption device 202. In this

embodiment, a conductive coating 304 or a conductive fastener 402 is not utilized

since the magnet itself allows for electrical continuity between the tracks 210 and the

circuitry within the LED light strip 108.



[0041] FIGURE 5 shows yet another alternative embodiment in which the

conductive magnet 206 includes a magnet cover 500 with a retractable conductive

magnetic contact 502 embedded within. The retractable conductive magnetic contact

502 is biased in a retracted position recessed within the magnet cover 500. When

exposed to a magnetic field of a conductive magnetic track 210A or 210B, or of any

other magnetic power distribution coupling mechanism 208, the retractable

conductive magnetic contact 502 is configured to extend from the magnet cover 500

until contact is made with the power distribution coupling mechanism 208 to provide

a conductive path to the power consumption device 202 for an electrical and/or data

signal. The retractable conductive magnetic contact 502 may include a magnet 302

with a conductive coating 304 or a magnet 302 that is impregnated with a conductive

material 404, as described above.

[0042] FIGURE 5 shows two embodiments in which the retractable

conductive magnetic contact 502 extends from the magnet cover 500. In the first, the

retractable conductive magnetic contact 502 rotates out of the magnet cover 500 to

contact the magnetic power distribution coupling mechanism 208. In the second, the

retractable conductive magnetic contact 502 extends axially downward out of the

magnet cover 500 to contact the magnetic power distribution coupling mechanism

208. In both embodiments, the retractable conductive magnetic contact 502 maintains

contiguous contact with a conductive component connected to the circuitry within the

power consumption device 202.

[0043] It should be clear from this description of the conductive magnets 204

that each magnet 302 and the corresponding conductive coating 304, conductive

fastener 402, and/or impregnated conductive material 404 of the various embodiments

form a single, bonded component that functions both as a binding mechanism and a

conductive mechanism for magnetically and communicatively coupling the power

consumption component 104 to the power supply components 102 of the conductive

magnetic coupling system 100. This differs from any conventional use of magnets

used to bond electrical components in which a magnet is used to hold components

together in a position that allows electrical pins to align on the components to be

attached. In a conventional application, the magnets and the electrical contacts are

separate entities. The electrical contacts on the mating components must align and be

held in place, which is accomplished using a magnet. In contrast, the conductive

magnets 204 serve as both the bonding agent and the electrical contact. They may be



positioned anywhere along the power distribution coupling mechanism 208 since

there are no pins or contacts that require alignment. Rather, the electrical and/or data

signals traverse the tracks 210 to any location in which the conductive magnets 204

are attached.

[0044] Turning now to FIGURES 6 and 7, perspective bottom and exploded

views, respectively, illustrate the various components of a LED light strip 108

according to embodiments of the disclosure presented herein. The LED light strip

108 includes a number of LED assemblies 207 electrically connected to two sets of

conductive magnets 206. While the LED light strip 108 is shown to include two sets

of adjacent conductive magnets 206, it should be appreciated that any number of

conductive magnets 206 may be used. According to one embodiment, approximately

half of the LED assemblies 207 are provided with electrical and/or data signals via

one pair of conductive magnets 206, while the second pair of conductive magnets

routes power and/or data signals to and from the other half of the LED assemblies.

According to another embodiment, each conductive magnet 206 that is configured to

connect to the same track 210 provides electrical and/or data signals to the same pole

of the circuit within the power consumption device 202 containing the LED

assemblies 207.

[0045] Magnet spacers 602 are used to elevate the power consumption device

202 with respect to the conductive magnets 206 to create an air gap between the LED

light strip 108 and the tracks 210. This air gap assists in the thermal management of

the power consumption device 202. Similarly, the conductive magnets 206 operate as

a heat sink to route heat from the LED assemblies 207 to the tracks 210. The air gap

may additionally prevent any short circuit situations with respect to conductive

contact with the tracks 210. As seen in FIGURE 7, rivets 702 or other fasteners may

be used to secure the power consumption device 202, the magnet spacers 602, and the

conductive magnets 206 together. Alternatively, any other bonding means such as

adhesive and various welding techniques may be used.

[0046] FIGURE 8 shows a track system 802 in which the power supply

component 102 includes three tracks 810, instead of the two tracks 210 described

above. By utilizing a third track 810, a data channel may be included in addition to

the two electrical channels. This third channel facilitates modulation operations with

the LED light strip 108. Various modulation techniques, including, but not limited to,

pulse-width modulation, pulse-shape modulation, pulse code modulation, parallel



pulse code modulation, and bit angle modulation techniques may be used to control

the dimming of the LED assemblies 207.

[0047] Moreover, data may be transmitted between the power and control

module 110 and the LED assemblies 207 to create an intelligent lighting system that

optimizes light output according to any number of LED and environmental

parameters. The power and control module 110 may include all the microprocessors

and other components that drive the intelligent lighting systems. By modularizing

this controller in a similar manner as the power consumption component 104, the

power and control module 110 may be easily replaced to fix a damaged module or to

modify the capabilities of the power and control module 110. The pulse width

modulation operations and intelligent lighting system are described in the co-pending

patent applications referenced above and entitled, "MANAGING SSL FIXTURES

OVER PLC NETWORKS," "ENERGY MANAGEMENT SYSTEM," and

"ILLUMINATION DEVICE AND FIXTURE," each of which is expressly

incorporated by reference herein in its entirety.

[0048] FIGURES 9 and 10 show plan and perspective views, respectively, of

a conductive magnetic coupling system 900 that utilizes a number of parallel

electrical conductors 902 encompassed with a flexible insulator 904. The flexible

insulator 904 acts as a flexible "track" similar to the track system 106 described

above. The flexible insulator 904 is made from a flexible material that provides at

least a partially impermeable fluid barrier to the parallel electrical conductors 902 for

weatherproofing. Doing so allows for the conductive magnetic coupling system 900

to be suitable for outdoor applications, such as lighting on or around a porch, deck,

pool deck, or landscaping. The conductive magnetic coupling system 900 allows for

any number of luminary modules such as LED arrays 906, or any other types of solid

state luminary or other power consumption devices 202, to be magnetically attached

to the flexible track at any desired location. To provide an electrical and/or data

signal to an attached power consumption device 202, the device is against the track

such that penetration devices on a rear side of the power consumption device 202

penetrate the flexible insulator 904 and contact the parallel electrical conductors 902

to provide a conductive path for the electrical and/or data signals.

[0049] According to this embodiment, the power consumption device 202

described above is implemented as one or more LED arrays 906 that may be

magnetically connected and electrically coupled to the parallel electrical conductors



902. The LED arrays 906 may include any number of LED assemblies 207 arranged

in any desired configuration. It should be understood that with any of the

embodiments presented herein, the power consumption device 202 may include any

number of LED assemblies 207 arranged in any configuration, including but not

limited to a single LED assembly 207, a linear strip of LED assemblies 207, one or

more groupings of LED assemblies 207, or a large panel of LED assemblies 207. In

this manner, LED light "bulbs" may be created that replicate the size and shape of

conventional incandescent and fluorescent bulbs. In the implementation shown in

FIGURES 9-1 IB, the LED arrays 906 include a shaped surface 908 that is shaped to

nest with the complimentarily shaped surface 910 of the flexible insulator 904. The

shaped surfaces 908 and 910 include channels that are shaped correspondingly with

the cylindrical shape of the parallel electrical conductors 902.

[0050] Looking at FIGURES H A and HB, the power distribution coupling

mechanism 208 and the power receiving coupling mechanism 204 of the conductive

magnetic coupling system 900 will be described in further detail. As discussed above,

the power distribution coupling mechanism 208 includes the parallel electrical

conductors 902. It should be appreciated that the conductive magnetic coupling

system 900 may include two parallel electrical conductors 902, three parallel

electrical conductors 902, or any number of parallel electrical conductors 902

according to the desired power and/or control signals utilized within the conductive

magnetic coupling system 900. The parallel electrical conductors 902 may include

steel cable or any conductive cable. The parallel electrical conductors 902 may be

coated, such as a steel cable coated with copper, or a copper cable coated with steel.

The precise materials and properties of the parallel electrical conductors 902 can be

modified according to the design criteria of the specific application for the conductive

magnetic coupling system 900.

[0051] As seen in FIGURES H A and HB, the power consumption device

202, or the LED array 906 according to the illustrated implementation, includes a

number of insulator penetration devices 1102, which operate as the power receiving

coupling mechanism 204. The insulator penetration devices 1102 may be conductive

pins that are configured to transport electrical and/or data signals to the LED

assemblies 207 from the parallel electrical conductors 902. In order to create a

conductive path for the electrical and/or data signals, the insulator penetration devices

1102 are pressed through an outer surface of the flexible insulator 904 and into the



parallel electrical conductors 902. The flexible insulator 904 should be a material

having characteristics that allow it to provide an impermeability from fluids to protect

the parallel electrical conductors 902 from the elements, allow for penetration by the

insulator penetration devices 1102 with minimal effort, and sufficiently resilient to

deform back into place in order to fill the holes in the flexible insulator 904 created by

the penetration devices 1102 when the LED arrays 906 are pulled out for relocation or

replacement. An example would be a flexible insulator 904 created from a suitable

rubber compound.

[0052] To hold the LED arrays 906 in place, either before or after the

installation of the insulator penetration devices 1102, magnets may be used to pull the

LED arrays 906 toward the parallel electrical conductors 902. According to one

implementation, the insulator penetration devices 1102 are conductive magnets

similar to the conductive magnets 206 described above. According to another

implementation, magnets are incorporated into the power consumption device 202

separately from the insulator penetration devices 1102.

[0053] Turning to FIGURES 12A-12C, a conductive magnetic coupling

system 1200 will be described in which the power consumption component 104 is

implemented as an LED bulb array 1202 and the power supply component 102 is

implemented as an Edison screw base component 1204. In this configuration, the

Edison screw base component 1204 may include a power supply, and any type of

communications and control circuitry. The power receiving coupling mechanism 204

is implemented as an outer ring receiving magnet 1206 and an inner ring receiving

magnet 1208, equivalent to the two conductive magnets 206A and 206 B described

above with respect to the conductive magnetic coupling system 100 above. Similarly,

the power distribution coupling mechanism 208 is implemented as an outer ring

distribution magnet 1210 and an inner ring distribution magnet 1212, equivalent to the

two tracks 210A and 210B described above. All of the concepts and features

described above with respect to the conductive magnets 206 and tracks 210 apply to

the outer and inner receiving magnets 1206 and 1208 and the outer and inner

distribution magnets 1210 and 1212. Additional features of an LED illumination

system according to the configuration shown in FIGURES 12A-12C are described in

co-pending U.S. Patent Application entitled, "XXX," which has been incorporated by

reference herein in its entirety.



[0054] Based on the foregoing, it should be appreciated that technologies for a

conductive magnetic coupling system are provided herein. The subject matter

described above is provided by way of illustration only and should not be construed as

limiting. Various modifications and changes may be made to the subject matter

described herein without following the example embodiments and applications

illustrated and described, and without departing from the true spirit and scope of the

present invention, which is set forth in the following claims.



What is claimed is:

1. A conductive magnetic coupling system (100, 900, 1200), comprising:

a power supply component (102) comprising

a power distribution coupling mechanism (208) configured to

detachably connect to a power consumption component (104) and to

provide an electrical signal to the power consumption component

(104); and

the power consumption component (104) comprising

a power receiving coupling mechanism (204) configured to

detachably connect to the power distribution coupling mechanism

(208) and to receive the electrical signal from the power distribution

coupling mechanism (208), and

a power consumption device (202) configured to receive the

electrical signal from the power receiving coupling mechanism (204)

and to convert the electrical signal to an output,

wherein at least one of the power distribution coupling mechanism (208) and

the power receiving coupling mechanism (204) comprises an electrically conductive

magnet (206) such that the electrically conductive magnet (206) is configured for

detachably connecting the power distribution coupling mechanism (208) and the

power receiving coupling mechanism (204), and configured to transfer the electrical

signal between the power distribution coupling mechanism (208) and the power

receiving coupling mechanism (204).

2. The system of claim 1, wherein the electrically conductive magnet

comprises a magnet coated with a conductive material.

3. The system of claim 2, wherein each of the power distribution coupling

mechanism and the power receiving coupling mechanism comprises a magnet coated

with a conductive material.

4. The system of claim 3, wherein the magnet coated with the conductive

material of the power distribution coupling mechanism and the magnet coated with

the conductive material of the power receiving coupling mechanism are configured



such that a polarity alignment of each magnet allows for the detachable connection of

the power consumption component to the power supply component in a first

configuration that provides a desired path for the electrical signal between the power

distribution coupling mechanism and the power receiving coupling mechanism and

prevents a connection of the power consumption component to the power supply

component in a second configuration in which the power consumption component is

rotated 180 degrees with respect to the power supply component in the first

configuration.

5. The system of claim 1, wherein the electrically conductive magnet

comprises a magnet secured to the power distribution coupling mechanism or the

power receiving coupling mechanism with a conductive fastener such that the

conductive fastener transfers the electrical signal between the power distribution

coupling mechanism and the power receiving coupling mechanism.

6. The system of claim 1, wherein the electrically conductive magnet

comprises a magnet impregnated with conductive material such that a conductive path

is provided through the magnet for transporting the electrical signal.

7. The system of claim 1, wherein the electrically conductive magnet

comprises a retractable conductive contact configured to recess within the electrically

conductive magnet when not positioned within a magnetic field of a connecting

magnet, and configured to extend from the electrically conductive magnet when the

electrically conductive magnet is connected to the connecting magnet such that when

extended, the retractable conductive contact contacts a conductive component of the

connecting magnet to provide a conductive path between the power supply

component and the power consumption component for the electrical signal.

8. The system of claim 1, wherein the power distribution coupling

mechanism comprises a track system comprising a plurality of parallel tracks

configured to allow the power receiving coupling mechanism to be detachably

connected at any position along a length of the plurality of parallel tracks.



9. The system of claim 8, wherein the track system comprises two tracks

and wherein the power receiving coupling mechanism comprises at least one

electrically conductive magnet configured to engage each of the two tracks.

10. The system of claim 8, wherein the plurality of parallel tracks comprise

a flexible insulator encompassing a plurality of electrical conductors and wherein the

power receiving coupling mechanism comprises a plurality of insulator penetration

devices configured to penetrate the flexible insulator and contact the plurality of

parallel electrical conductors to provide a conductive path between the power supply

component and the power consumption component.

11. The system of claim 1, wherein the power distribution coupling

mechanism and the power receiving coupling mechanism are configured to transfer

the electrical signal and a data signal.

12. The system of claim 1, wherein the power distribution coupling

mechanism comprises an Edison screw fitting.

13. The system of claim 1, wherein the power consumption device

comprises a light-emitting diode (LED) strip or a LED array.

14. A conductive magnetic coupling system (100, 900, 1200), comprising:

a power supply component (102) comprising

a plurality of parallel tracks (210), each track (210) configured

to provide an electrical signal to a power consumption component

(104) magnetically connected to the power supply component (102) at

any location along a length of the track (210); and

the power consumption component (104) comprising

a power receiving coupling mechanism (204) comprising a

coupling length smaller than the length of the plurality of parallel

tracks (210) and configured to magnetically connect to the plurality of

tracks (210) and to receive the electrical signal at any position along

the length of the plurality of parallel tracks (210), and



a power consumption device (202) configured to receive the

electrical signal from the power receiving coupling mechanism (204)

and to convert the electrical signal to an output.

15. The system of claim 14,

wherein the plurality of parallel tracks comprises two parallel tracks, each

track comprising an electrically conductive and magnetically connectable material,

wherein the power receiving coupling mechanism comprises a plurality of

magnets coated with a conductive material such that each magnet is configured to

detachably connect to any portion of a track, receive the electrical signal from the

track, and transfer the electrical signal to the power consumption device, and

wherein the power consumption device comprises a luminary module.

16. The system of claim 14, wherein the plurality of parallel tracks are

further configured to provide a data signal to the power consumption component.

17. A conductive magnetic coupling system (100, 900, 1200), comprising:

a power supply component (102) comprising

a plurality of parallel electrical conductors (902), and

a flexible insulator (904) encompassing the plurality of parallel

electrical conductors (902); and

a power consumption component (104) comprising

at least one insulator penetration device (1102) configured to

penetrate the flexible insulator (904) and contact the plurality of

parallel electrical conductors (902), and to provide a conductive path

between the plurality of parallel electrical conductors (902) and a

power consumption device (202) electrically connected to the at least

one insulator penetration devices ( 1102), and

the power consumption device (202) configured to receive an

electrical signal from the plurality of parallel electrical conductors

(902) via the plurality of insulator penetration devices ( 1102) and to

convert the electrical signal to an output; and



a magnetic coupling system ( 1102) configured to magnetically secure the

power consumption component (104) to the power supply component

(102).

18. The system of claim 17, wherein the flexible insulator is configured to

provide an impermeable barrier to fluids such that the flexible insulator provides a

weatherproof barrier to the plurality of electrical conductors.

19. The system of claim 18, wherein the plurality of parallel electrical

conductors comprises a magnetically connectable material, and wherein magnetic

coupling system comprises a plurality of magnets attached to the power consumption

component.

20. The system of claim 18, wherein the flexible insulator comprises an

exterior surface contoured to provide at least one channel between the plurality of

electrical conductors, and wherein an exterior surface of the power consumption

component is contoured to nest with the channel of the exterior surface of flexible

insulator.
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