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SECURE SYSTEM FOR ENERGY CONSUMING DEVICE

RELATED APPLICATIONS

[0001]  This application claims priority to United States Provisional Application No.
61/423,392, filed December 15, 2010, to United States Provisional Application No. 61/485,470,
filed May 12, 2011, and United States Provisional Application No. 61/514,748, filed August 3,

2011, all of which are incorporated herein by reference in their entirety.

FIELD OF THE INVENTION

[0002] The present invention particularly relates to relates to the field of energy consuming

devices, more specifically to energy consuming devices that can be secured to a pair of contacts.

BACKGROUND OF THE INVENTION

[0003]  Existing track lighting systems are configured to position a light emitting element in a
particular location while providing electricity to that location. One of the benefits of such a
system is that it is possible to position the light emitting elements in a number of locations along
the track, thus providing a high level of customization. While these existing systems work well
with incandescent light sources, new more efficient LED based light sources require more
thermal control as LEDs are susceptible to reductions in useful life at elevated temperatures. In
addition, conventional track lighting systems tended to be larger due to the size of incandescent
bulb. Consequentially, a system that could address thermal, electrical and structure concerns in
an easy to install manner that provides an elegant and aesthetic design would be appreciated by

certain individuals.
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SUMMARY OF THE INVENTION

[0004] A support structure includes a groove and a channel. An energy consumption device
includes a housing that supports a magnet and a first and second terminal. An energy consuming
module, which may include a light emitting diode array, is supported by the support structure.
The groove helps retain the housing in the support structure while the channel allows the energy
consumption device to be visible. The magnet can be configured to secure the energy
consumption device to the support structure that supports powered contacts. The first and
second terminals engage the powered contacts. A thermal bridge on the energy consumption
device can be configured to be pressed against the support structure so as to provide low thermal
resistance between the energy consuming device and the support structure. To help secure the

energy consuming device, a header can be provided on both ends of the support structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]  The present disclosure is illustrated by way of example and not limited in the
accompanying figures in which like reference numerals indicate similar elements and in which:
[0006] FIG. 1 1is a perspective view of an embodiment of an energy consuming device,

namely an LED device, and a support structure;

[0007]  FIG. 2 is a perspective view of the energy consuming device;

[0008] FIG. 3 is an alternate perspective view of the energy consuming device;

[0009] FIG. 4 is an exploded perspective view of the energy consuming device;

[0010]  FIG. 5 is a partially exploded perspective view of the energy consuming device;
[0011]  FIG. 6 is an alternate exploded perspective view of the energy consuming device;
[0012]  FIG. 7 is a perspective view of a embodiment of a power supply module mounted on

the support structure;

[0013]  FIG. 8 is a perspective view of the power supply module;

[0014]  FIG. 9 is a perspective view of the power supply module with the cover removed;

[0015]  FIG. 10 is a perspective view of components of the power supply module;
]

[0016 FIG. 11 is a perspective view of components of the power supply module;
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[0017]  FIG. 12 is a perspective view of components of the power supply module;

[0018]  FIG. 13 is a top plan view of components of the power supply module;

[0019]  FIG. 14 is a perspective view of a contact used in the power supply module and the
jumper shown in FIGS. 16-18;

[0020
(0021

FIG. 15 is a perspective view of components of the power supply module;

FIG. 16 is a perspective view of an embodiment of a jumper;

[0023
[0024

|

]
[0022]  FIG. 17 is a perspective view of components of the jumper;

]  FIG. 18 is a perspective view of components of the jumper;

] FIG. 19 is an elevated side view of an embodiment of a rail and energy consumption
device;
[0025]  FIG. 20 is an enlarged view of the embodiment depicted in FIG. 19;
[0026]  FIG. 21 is a perspective view of an embodiment of a energy consumption devices and
a support structure;
[0027]  FIG. 22 is a perspective view of a cross section of embodiment depicted in FIG. 21
taken along line 22-22;
[0028]  FIG. 23 is a perspective view of a end cap of a support structure;
[0029]  FIG. 24 is a schematic representation of an alternative securing structure;
[0030]  FIG. 25 is a perspective view of the embodiment depicted in FIG. 21 with the end caps
omitted;
[0031]  FIG. 26 is an elevated side view of the embodiment depicted in FIG. 25;
[0032]  FIG. 27 is an elevated side view of an alternative embodiment of a support structure
and energy consumption device;
[0033]  FIG. 28 is a schematic representation of a energy consumption device positioned in a
support structure; and

[0034]  FIG. 29 is an enlarged view of the schematic representation depicted in FIG. 28.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENT

[0035]  While the invention may be susceptible to embodiment in different forms, there is
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shown in the drawings, and herein will be described in detail, a specific embodiment with the
understanding that the present disclosure is to be considered an exemplification of the principles
of the invention, and is not intended to limit the invention to that as illustrated and described
herein. Therefore, unless otherwise noted, features disclosed herein may be combined together
to form additional combinations that were not otherwise shown for purposes of brevity.

[0036] In general, the depicted embodiments are intended for low voltage applications (such
as 12-24 VAC/VDC). In certain applications the voltage will be DC (which makes it simple to
power many types of components that require DC power). However, 12 VAC could also be
provided. In such a scenario, the individual energy consuming devices would need to
incorporate power conversion components such as rectifiers and capacitors and the like if they
required DC power. In addition, as can be appreciated, multiple energy consuming devices may
be placed on a single track in a manner that is discussed below. In addition, two tracks may be
placed adjacent each other and first and second jumpers can couple the powered contacts on the
two tracks together electrically. Naturally, a jumper can also provide power to a track if it is
coupled to a separate power conversion unit (such as a power supply).

[0037]  An energy consuming assembly includes an energy consuming device 20 is supported
on a support structure 22 by magnetic force. A power supply module 120, which is depicted as
being attached by magnetic force, can also be provided, however the power supply module can
be attached to the support structure in any desired fashion. If more than one support structure 22
is desired to be used in the energy consuming assembly, a jumper 320 can also be supported on
the support structure 22 by magnetic force to connect one support structure 22 to an adjacent
support structure (not shown). The energy consuming device 20 may be an LED device. As can
be appreciated, the depicted embodiments are suitable for use in track light applications as the
energy consuming device 20 is simple to position and install, and move around along the support
structure 22. The energy consuming device 20 and support structure 22 can be used in a number
of applications, such as, for example but without limitation, under cabinet lighting, in vehicles
and for plants. The depicted embodiments are also suitable for use in many other applications

such as more general illumination and are believed to be particular suited to applications where
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flexibility is desirable.

[0038]  The support structure 22 may take a number of shapes, such as straight (as shown),
curved, wavy, stepped and the like. As shown, the support structure 22 is formed of a rail 24,
which is shown as elongated in the drawings, which has a pair of spaced apart elongated
powered contacts 26, 28 extending along the length thereof. The support structure 22 can be
easily mounted onto a support surface, such as a wall, ceiling, cabinet and the like. It should be
noted, however, that the support surface could be any desirable shape and could even be
configured to be a socket-like shape or some other configuration that allowed a single energy
consumer device to be mounted thereon. Furthermore, the support surface could be recessed in a
housing if desired (it being understood that heat sink benefits provided by the rail might need to
be provided by other structures).

[0039]  As shown, the rail 24 is formed of a base wall 30 (which is depicted as being planar),
and side walls 32, 34 which extend perpendicularly from the opposite edges of the base wall 30.
A plurality of fins 36 extend outwardly from the side walls 32, 34. The rail 24 is thermally
conductive and may also be electrically conductive and if electrically conductive, the pair of
elongated powered contacts 26, 28 are electrically separated from the rail 24 via a suitable
insulator 37, such as non-conductive double-sided tape, paint or anodizing provided on the rail
24. The rail 24 may be formed by extruded plastic which has been plated (for example plated
with nickel and tin), may be formed completely of metal or could be a hybrid combination of
plastic and metal pieces. While the side walls 32, 34 are shown as perpendicular to the base wall
30, it is to be understood that in certain embodiments the side walls 32, 34 can be eliminated, or
can be angled at other angles relative to the base wall 30.

[0040]  The energy consuming device 20 seats on the base wall 30 and on the powered
contacts 26, 28. The rail 24 can act as a heat sink for the energy consuming device 20 as
described herein.

[0041]  The energy consuming device 20 includes a housing 38, which may be formed of a
dielectric material, an energy consuming module 40 supported by the housing 38, a pair of

magnets 42a, 42b supported by the housing 38, and a pair of terminals 62a, 62b supported by the
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housing 38. The energy consuming module 40 can include an LED array (which can be one or
more LEDs provided in a desired pattern) if illumination is desired but could also be other
energy consuming devices such as, without limitation, a wireless radio, a camera, a sensor and
the energy consuming device may also project images or sound as desired through the inclusion
of appropriate elements such as a speaker or image projector. A cover 46, which may be
decorative, is positioned on the housing 38 and covers the energy consuming module 40 and the
magnets 42a, 42b. A lens or other light-shaping elements 48, as are commonly known in the art,
may be provided and can be supported by the housing 38 and/or by the cover 46 so as to direct
the light from the energy consuming module 40 (if configured as an LED array).

[0042]  The housing 38 may take a variety of shapes, for example circular as shown in FIG. 1,
rectangular as shown in FIG. 2, square, triangular, oval-shaped, etc. The housing 38 includes a
base 50 having internal and external surfaces 52, 54, an aperture 56 through the base 50, a
magnet mount 58a, 58b provided at each end of the base 50 and spaced from the central aperture
56, and first and second terminal apertures 60a, 60b and their associated terminals 62a, 62b. It
should be noted that while dual magnet mounts are depicted, in an embodiment the housing
could be configured in alternative ways so that a single magnet mount was provided. For
example, without limitation, one end of the housing could be retained via a lip provided by the
support structure and then a single magnet mount and associated magnet would be sufficient to
secure the housing into position. Alternatively, a magnet mount could be located in a central
position on the housing such that the force was evenly distributed to the two terminals (and the
thermal bridge — if included). A portion of the energy consuming module 40 extends through the
aperture 56 through the base 50.

[0043] Magnet 42a seats in magnet mount 58a; magnet 42b seats in magnet mount 58b. As
shown, magnets 42a, 42b are rectangular in cross-section so as to beneficially provide an easy to
manufacture component, however, other shapes for the magnets 42a, 42b are also contemplated
as numerous magnet shapes are known. Each magnet mount 58a, 58b is formed as a recess
extending from the interior surface 52. Each magnet mount 58a, 58b has side walls 64 extending

from the interior surface 52 and an interface wall 66. Each magnet mount 58a, 58b preferably
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conforms to the shape of the magnet 42a, 42b, and the magnets 42a, 42 may extend from the
interior surface 52 of the housing 38 as shown, or may be flush with the interior surface 52 of the
housing 38.

[0044]  The cover 46 can take a variety of shapes to accommodate the energy consuming
module 40 and the optional optic 48. For example, but without limitation, the cover 46 could be
completely planar, the cover 46 could be substantially planar with a raised central portion to
accommodate optics, and the cover could be concave or convex. The depicted cover 46 includes
a cover wall 68 having an internal surface 70 and an external surface 72, an aperture through the
center of the cover wall 68 in which the lens or other light-shaping elements 48 is mounted, a
magnet mount 74a, 74b provided at each end of the cover wall 68 and spaced from the central
aperture, and side walls 75a, 75b, 75¢, 75d extending from the edges of the cover wall 68.

[0045]  When the cover 46 is seated on the housing 38, magnet 42a is retained in magnet
mount 74a; magnet 42b is retained in magnet mount 74b; and side walls 75a, 75b, 75¢, 75d mate
with the edges of the housing 38. Each magnet mount 74a, 74b has side walls 76 extending from
the interior surface 70, with the interior surface 70 forming the base walls of the recesses. A
portion of side walls 75b, 75d form part of the respective magnet mounts 74a, 74b. As can be
appreciated, however, while the walls 75b, 75b of the cover 46 are shown as part of the magnet
mounts 58a, 58b, separate walls can be provided on the cover 46 to form the remaining portion
of the magnet mounts 58a, 58b. Each magnet mount 74a, 74b preferably conforms to the shape
of the magnet 42a, 42b. As can be appreciated, therefore, the magnets 42a, 42b are sandwiched
between interior surface 70 and interface walls 66, and thus are held in position. Additional
constraint is provided by the walls 76, 75b, 75d, however, any desirable manner of restraint
would be appropriate. For example, the magnets could be attached with adhesive or other
fastening systems. The benefit of retaining the magnet between the housing and the cover is that
manufacturing costs can be avoided.

[0046]  As shown, the energy consuming module 40 is configured as a solid state lighting
element that includes a plate 78 upon which the LED array seats and is protected by a cover 80.

The plate 78 can be a thermally conductive material such as aluminum covered with an
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insulative layer upon which the LED array is placed. Alternatively, if the energy consuming
module 40 is less sensitive to thermal degradation then the plate 78 can be a circuit board or
some other composite structure. A thermal bridge 82 (which can be, without limitation, a
thermal pad or thermal paste) can be provided on the external surface of the energy consuming
module 40 (e.g., on a lower surface of the plate 78). The thermal bridge 82 can be a thermally
conductive adhesive gasket such as, for example, 3M’s Thermally Conductive Adhesive Transfer
Tape 8810. As depicted, the thermal bridge 82 couples the plate 78 to base wall 30. In the
depicted embodiment, as the plate 78 is configured to have a low thermal resistance between the
plate 78 and the LED array (preferably the plate will have thermal conductivity of greater than
50 watts/meter-Kelvin (W/(m K)) and more preferably will have a thermal conductivity of
greater than 100 W/(m K) and the thermal bridge 82 efficiently couples the plate 78 to the base
wall 30, the total thermal resistance between the led array and the base wall 30 can be less than 3
C/W and preferably is less than 2 C/W. In addition, if the thermal bridge is kept thin and a
material with a relatively high thermal conductivity is selected, it is possible to have less than 1
C/W. Such a design is possible, for example, with the BRIDGELUX led arrays in combination
with suitable thermal bridge and sufficient force applied by the magnets. As can be appreciated,
therefore, the depicted design in general allows for a magnetically supported energy consuming
device 20 that has a very efficient thermal transfer design and as depicted, allows for a
illumination device that produces more than 500 lumens while providing a very compact
interface that has a thermal resistance of less than 3 C/W and preferably less than 2 C/W and
potentially less than 1 C/W. The plate 78 seats within a recess 83 which surrounds the central
aperture 56 such that the plate 78 is generally flush with the lowermost exterior surface of the
housing 38.

[0047]  Terminal aperture 60a is proximate to, but spaced from, magnet mount 58a; terminal
aperture 60b is proximate to, but spaced from, magnet mount 58b. Terminal aperture 60a is
adjacent to one edge of the base 50, while terminal aperture 60a is adjacent to the opposite edge
of the base 50. Each terminal aperture 60a, 60b extends through the base 50, from the interior

surface 52 to the exterior surface 54.
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[0048]  Each terminal 62a, 62b is formed of a conductive material and has first, second and
third portions 84, 86, 88. The first portion 84 of each terminal 62a, 62b seats on and is mated to
the interior surface 52 of the base 50 proximate to the respective terminal aperture 60a, 60b. The
second portion 86 extends from the respective first portion 84 and is angled relative to the
respective first portion 84. Each second portion 86 extends through the respective terminal
aperture 60a, 60b. The third portion 88 extends from the respective second portion 86 and is
configured to engage a power contact. Each third portion 88 is curved and extends outwardly
from the exterior surface 54. The second and third portions 86, 88 can flex relative to the first
portion 84 so that the third portion can suitably engage a power contact over a range of distances
of flex. In an embodiment, the second and third portions 86, 88 have at least a 0.4 mm tolerance
for the flexure range. The terminals 62a, 62b are electrically coupled to the energy consuming
module 40, such as an anode or cathode of an LED array, through the mount to the base 50 (for
example solder) and via traces 89 provided on or in the housing 38. In an embodiment, a cover
and a base can be configured so that a pocket is formed around the second and third portions of
the terminals. In such an embodiment, water or dust that enters through the aperture is blocked
from traveling further into the assembly by the fact that the housing and cover form a sealed
beam therebetween. In one embodiment, this can be accomplished by closely managing
tolerances between the housing and the cover. In another embodiment, the seal can be provided
with the use of a gasket. One advantage of pressing the cover against the base so that the
terminal is sandwiched between the cover and the housing is that the force provides further
support for securing the first portion of the terminal in place, making any stress placed on the
first portion less likely to cause harm to the joint between the energy consuming base and the
terminal.

[0049]  The energy consuming device 20 is placed on the support structure 22 such that the
magnets 42a, 42b are between the powered contacts 26, 28 and are proximate to the base wall 30
of the rail 24. The magnetic attraction between the magnets 42a, 42b and the rail 24 provide a
force that secures the energy consuming device 20 to the rail 24. The interface walls 66 are

sufficiently thin so as not to interfere with the magnetic force. If desired, an aperture can be
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provided through each interface wall 66 to permit so as to allow a magnet to partially extend
through the interface wall. In general, however, the interface wall can be configured so that such
an aperture is not required. The thermal bridge 82 is positioned on the base wall 30 between the
powered contacts 26, 28 and fills any space between the plate 78 and the base wall 30. This
ensures a low thermal resistance between the plate 78 and the base wall 30. Depending on the
dimensions of the device 20, an air gap may be provided between the interface walls 66 and the
rail 24 so long as the air gap does not negatively impact the magnetic force.

[0050] Terminal 62a mates with powered contact 26; terminal 62b mates with powered
contact 28. The second and third portions 86, 88 can flex within their tolerances relative to the
first portions 84 upon engagement of the terminals 62a, 62b with the powered contacts 26, 28.
This ensures a good electrical contact between the terminals 62a, 62b and the powered contacts
26, 28.

[0051]  During operation, power flows through the powered contacts 26, 28, through the
terminals 62a, 62b, along the traces, and to the energy consuming module 40. The energy
consuming module 40 generates heat which typically must be removed (or the life of the energy
consuming device will be reduced). The heat generated by the energy consuming module 40
transmits through the thermal bridge 82 to the base wall 30. The rail 24 acts as a heat sink. The
fins 36 are not required, but serve to provide additional surface area for heat dissipation.
Naturally, the rail (and optional fins) can be any desired shape that provides the appropriate
ornamental design.

[0052]  The energy consuming device 20 can be readily moved around on the support
structure 22 by a user pulling the energy consuming device 20 away from the support structure
22 to overcome the magnetic force. The energy consuming device 20 can then be easily
repositioned on the support structure 22.

[0053]  If the thermal bridge 82 is provided on the energy consuming device 20, then
sufficient force to ensure a reliable thermal connection between the energy consuming device 20
and the support structure 22 is desired. The magnets 42a, 42b provide such a force while

avoiding the need to translate (e.g., rotate or slide) the energy consuming device 20 during

10
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installation (which can be advantageous if the thermal bridge 82 is compliant, has an adhesive
nature or could be deformed during such translation). In the depicted embodiment a minimum of
3 psi (0.021 MPa), preferably 5 psi (0.034 MPa) and more preferably 10 psi (0.069 MPa) of
pressure provided by the attraction between the magnets 42a, 42b and the rail 24 is beneficial to
provide a reliable thermal connection. The level of force that is beneficial, however, will depend
on the mass of the energy consuming device 20, the amount of thermal energy that needs to be
removed, and the efficiency of the heat sink to which the energy consuming device is attached.
[0054]  As shown in FIGS. 7-15, the power supply module 120 seats on the planar base wall
30 and on the powered contacts 26, 28. The power supply module 120 includes a lower
dielectric housing 138, an upper dielectric housing 139, a power supply 140 supported by the
lower housing 138 and extending through the upper housing 139, a pair of magnets 142a, 142b
supported between the lower and upper housings 138, 139, and a pair of terminals 162a, 162b
supported by the housing 138. A dielectric cover 146 is positioned on the housings 138, 139 and
covers the power supply 140, the magnets 142a, 142b and the pair of terminals 162a, 162b.
[0055]  The upper housing 138 includes a generally planar base wall 150 having internal and
external surfaces 152, 154, a magnet mount 158a, 158b provided on opposite sides of the base
wall 150, and first and second terminal apertures 160a, 160b and their associated terminals 162a,
162b. The power supply 140 seats within a recess 156 in the base 50.

[0056] Magnet 142a seats in magnet mount 158a; magnet 142b seats in magnet mount 158b.
As shown, magnets 142a, 142b are preferably rectangular in cross-section for the purposes of
being easily manufactured; however, other shapes for the magnets 142a, 142b are also
contemplated and unless otherwise noted the shape is not intended to be limiting. Each magnet
mount 158a, 158b is formed as a recess extending from the interior surface 152. Each magnet
mount 158a, 158b has side walls 164 extending from the interior surface 152 and a planar base
wall 166. Each magnet mount 158a, 158b preferably conforms to the shape of the magnet 142a,
142b, and the magnets 142a, 142 may extend from the interior surface 152 of the lower housing
138 as shown, or may be flush with the interior surface 152 of the lower housing 138.

[0057]  Terminal aperture 160a is proximate to, but spaced from, magnet mount 158a;

11
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terminal aperture 160b is proximate to, but spaced from, magnet mount 158b. Terminal aperture
160a is adjacent to one side edge of the base wall 150, while terminal aperture 160a is adjacent
to the opposite side edge of the base wall 150. Each terminal aperture 160a, 160b extends
through the base wall 150, from the interior surface 152 to the exterior surface 154.

[0058]  As can be appreciated from FIG. 14, each terminal 162a, 162b is formed of a
conductive material and has a planar base 184, first, second and third portions 186, 188, 190
extending from the base 184, and a pair of wire traps 192, 194. The base 184 of each terminal
162a, 162b seats within a recess 196a, 196b in the interior surface 152 of the base wall 150
proximate to the respective terminal aperture 160a, 160b. The first portion 186 extends
perpendicularly from the base 184. The second portion 186 extends from the respective first
portion 186 and is angled relative to the respective first portion 186. The third portion 190
extends from the respective second portion 188 and is generally perpendicular to the respective
first portion 186. Each third portion 190 is curved and extends through the respective terminal
aperture 160a, 160b. The third portions 190 extend outwardly from the exterior surface 154.
The second and third portions 188, 190 can flex relative to the first portion 186. Preferably, the
second and third portions 188, 190 have at least a 0.4 mm tolerance for the flexure, as will be
discussed in greater detail below. The wire traps 192, 194 are connected to wires or blades (not
shown). The terminals 162a, 162b are electrically coupled to the power supply 140 via traces
provided on or in the lower housing 138. Alternatively, the terminals could be coupled to the
power supply via insulated conductors (e.g., insulated wires).

[0059]  The upper housing 139 seats on the lower housing 138 and covers the magnets 142a,
142b and the terminals 162a, 162b. The upper housing 139 can include an aperture 199
therethrough to allow the power supply 140 to pass therethrough. When the upper housing 139 is
seated on the lower housing 138, the magnets 142a, 142b are sandwiched between the lower and
upper housings 138, 139. The cover 146 covers the lower and upper housings 138, 139 and is
suitably attached thereto.

[0060]  The power supply module 120 is placed on the support structure 22 such that the

magnets 142a, 142b seat over the powered contacts 26, 28 of the rail 24. The magnetic attraction

12
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between the magnets 142a, 142b and the rail 24 provide a force that secures the power supply
module 120 to the rail 24. The base walls 166 are sufficiently thin so as not to interfere with the
magnetic force. Terminal 162a mates with powered contact 26; terminal 162b mates with
powered contact 28. The second and third portions 188, 190 can flex within their tolerances
relative to the first portions 186 upon engagement of the terminals 162a, 162b with the powered
contacts 26, 28. This ensures a good electrical contact between the terminals 162a, 162b and the
powered contacts 26, 28. As can be appreciated, during operation, current flows from power
supply 140, along wires or traces connected to the contacts 162a, 162b, through the contacts
162a, 162b to the powered contacts 26, 28, and then to the energy consuming device 20.

[0061]  As noted above, the terminals can flex through a range and as depicted can flex
through a range of about 1 mm while still providing reliable electrical contact. While less
tolerance is suitable for certain applications, it has been determined that greater than 0.5 mm and
preferably greater than 0.8 mm of tolerance is beneficial to ensure good thermal contact is made
between a support surface provide by the support structure (such as base wall 30). This is
because when a compressible thermal bridge is used, it is beneficial to ensure the terminals
engage the powered contacts but once a good electrical connection is made, the focus can shift to
ensuring that thermal interface provided by the thermal bridge preferably is well managed. This
may involve having some range of compression of the thermal bridge. By allowing the disclosed
range of terminal flex while still providing good electrical contact it becomes much less
problematic to try to manage the various tolerances while still ensuring that the thermal
resistance is kept low (which is beneficial for devices that are intended to provide long life).

This allows for a thermal bridge that can provide higher thermal conductivity while offering less
compressibility.

[0062]  The power supply module 120 can be easily moved around on the support structure 22
by a user pulling the power supply module 120 away from the support structure 22 to overcome
the magnetic force. The power supply module 120 can then be easily repositioned on the support
structure 22. Alternatively, the lower housing 138 and the cover 146 can include ears 200, 202

through which a fastener (not shown) can be provided to fixedly attach the power supply module
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120 to the rail 24. If external ears such as depicted are used to secure the power supply module
120 to the support structure then the magnets can be omitted.

[0063]  While the magnets 142a, 142b are shown as seating over the powered contacts 26, 28,
it is to be understood that the magnets 142a, 142b can be provided on the lower housing 138
such that the magnets 142a, 142b seat over the rail 24 between the powered contacts 26, 28.
However, for applications where the rail is not a ferrite-based material and the powered contacts
are ferrite-based, positioning the magnets over the powered contacts is beneficial.

[0064]  The jumper 320 is shown in FIGS. 14 and 16-18. The jumper 320 provides a means
for connecting one support structure 22 to another support structure (not shown). The jumper
320 seats on the base wall 30 and on the powered contacts 26, 28. The jumper 320 includes a
dielectric housing 338, a pair of magnets 342a, 342b supported in the housing 338, a pair of
terminals 362a, 362b and a dielectric cover 346 attached to the housing 338 and covering the
magnets 342a, 342b and the terminals 362a, 362b. The housing 338 includes a base wall 350,
which may be planar in shape, having internal and external surfaces 352, 354, a magnet mount
358a, 358b provided on opposite sides of the base wall 350, and first and second terminal
apertures 360a, 360b and their associated terminals 362a, 362b.

[0065]  As depicted, magnet 342a seats in magnet mount 358a and magnet 342b seats in
magnet mount 358b. As shown, magnets 342a, 342b can be rectangular in cross-section for the
purposes of being easily manufactured; however, other shapes for the magnets 342a, 342b are
also suitable. Each magnet mount 358a, 358b is formed as a recess extending from the interior
surface 352. Each magnet mount 358a, 358b has side walls 364 extending from the interior
surface 352 and a planar base wall 366. Each magnet mount 358a, 358b preferably conforms to
the shape of the magnet 342a, 342b, and the magnets 342a, 342 may extend from the interior
surface 352 of the housing 338, or may be flush with the interior surface 352 of the housing 338.
[0066]  Terminal aperture 360a is proximate to, but spaced from, magnet mount 358a;
terminal aperture 360b is proximate to, but spaced from, magnet mount 358b. Terminal aperture
360a is adjacent to one side edge of the base wall 350, while terminal aperture 360a is adjacent

to the opposite side edge of the base wall 350. Each terminal aperture 360a, 360b extends
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through the base wall 350, from the interior surface 352 to the exterior surface 354.

[0067]  The terminals 362a, 362b can be identical in structure to those shown in FIG. 14 and
therefore the specifics are not repeated herein. The base 384 of each terminal 362a, 362b seats
within a recess 396a, 396b in the interior surface 352 of the base wall 350 proximate to the
respective terminal aperture 360a, 360b. Each third portion 390 extends through the respective
terminal aperture 360a, 360b and extends outwardly from the exterior surface 354. The wire
traps 392, 394 are connected to wires or blades (not shown) to connect to the power supply
module 120 or wire/blades extending from the adjoining energy consuming device 20.

[0068]  The cover 346 seats on and is suitably attached to the housing 338. The cover 346
covers the magnets 342a, 342b and the terminals 362a, 362b. When the cover 346 is seated on
the housing 338, the magnets 342a, 342b are sandwiched between the cover 346 and the housing
338.

[0069]  The jumper 320 is placed on the support structure 22 such that the magnets 342a, 342b
seat over the powered contacts 26, 28 of the rail 24. The magnetic attraction between the
magnets 342a, 342b and the rail 24 provide a force that secures the jumper 320 to the rail 24.
The base walls 366 are sufficiently thin so as not to interfere with the magnetic force. Terminal
362a mates with powered contact 26; terminal 362b mates with powered contact 28. The
terminals 362a, 362b can flex within their tolerances upon engagement of the terminals 362a,
362b with the powered contacts 26, 28. This ensures a good electrical contact between the
terminals 362a, 362b and the powered contacts 26, 28. In practice, two jumpers 320 can be used
to electrically power two adjacent rails 24. During operation, current flows from power supply
140, to the terminals 162a, 162b, along power contacts 26, 28 of a first rail, through the terminals
362a, 362b of a first jumper 320, along wires or blades connected between the wire traps
192/392, 194/394, through terminals 362a, 362b of a second jumper to the powered contacts 26,
28 of the second rail 24 (and then to any energy consuming devices mounted on the second rail).
[0070]  The jumper 320 can be easily attached or detached from the support structure 22 by a
user pulling the jumper 320 away from the support structure 22 to overcome the magnetic force.

While the magnets 342a, 342b are shown as being positioned over the powered contacts 26, 28,
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it is to be understood that the magnets 342a, 342b can be provided on the lower housing 338
such that the magnets 342a, 342b are positioned over the base wall 30 of the rail 24 (e.g.,
between the powered contacts 26, 28).

[0071]  As can be appreciated, the energy consuming device 20, the power supply module
120, the jumper 320 and the support structure 22 are configured to provide a low profile system.
This is beneficial in many situations, such as where the space is shallow. In that regard, having
a flat base wall and fins that extend away from the base wall at least more than twice the distance
that the power contacts extend from the base wall along with the small, relatively compact
energy consuming device provides a clean, elegant ornamental look that has been determined to
be desirable and feasible with the embodiments disclosed. The look can be more desirable if the
fins extend more than twice as high above the base wall as the power contacts and it is more
preferably if the fins extend more than four times as high as the power contacts. In addition, the
top of the energy consuming device can extend at least five times the height of the power
contacts while engaging the base between the power contacts with the thermal bridge. For
example, if the power contacts extend about 0.6 mm above the base wall, the top of the energy
consuming device can be between 6.0 mm and 10 mm above the base wall (e.g., more than 5
times the height but less than 20 times the height so as to provide a beneficial aesthetic
appearance).

[0072]  For example, looking at Figures 19 and 20, a system 10’ is disclosed that includes an
energy consumption device 20 mounted to a rail 24°. As can be appreciated, the energy
consumption device 20°, when installed, extends a height D1 above a base wall 30" and the rail
24’ has fins 34’ that extend a distance D2 above the base wall 30’. In certain embodiments, D2
will be at greater than 1/2 D1 and as depicted, D2 is greater than D1.

[0073]  As can be appreciated, interface wall 66’ of housing 38’ is positioned on powered
contact 28’ so that plate 78’ compressed thermal bridge 82’ between the plate 78’ and the base
wall 30’. Furthermore, the distance the power contact extends above the base wall 30 can be
kept short, so that for an attractive, elegant look the distance D2 is at least 3 times distance D3

and preferably D2 is more than 10 times D3. The appearance of the design may be important in
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locations where the assembly is visible, particularly in commercial settings where the appearance
of the resultant embodiment can affect the behavior of those that see the design.

[0074]  FIG. 21 illustrates an embodiment of a support structure 222 that functions similarly to
the support structure 222 depicted in FIG. 1. As can be appreciated, however, the support
structure 222 is configured to securing support the energy consumption device 220, which may
be an LED assembly as noted above. Specifically, a channel 241 is provided that allow the
energy consumption device 220 to be perceived because the channel 241 is in communication
with an exterior of the support structure. As depicted, the channel 241 is formed by a wall 235
that supports a lip 233 and the lip 233 is integral with the support structure 222. However, as can
be appreciated from FIGS. 24, 30 and 31, a separable interface is also contemplated. For
example, a top support structure 222b would include two header 290 and legs extending between
the headers 290 with each leg having an outer edge 296 and an inner edge 295 and the two inner
edges 295 forming the channel 241. If the distance between the headers is large enough, an
optional coupler 297 can be added to one or both legs to secure the top support structure 222b to
an underlying support structure and ensure the legs are held in the desired position. In addition,
it should be noted that the top support structure 222b could provide legs that are more U-shaped,
such as is depicted in FIG. 30 with top support structure 322b mounting to bottom support
structure 322a so as to provide the channel 341. Alternatively, a top support structure 422b
could be planar and would mount to a bottom support structure 422a so as to provide the channel
441. The benefit of a one piece design is that support structure can be provided in a simple
manner. The benefit of the two piece design is that various pieces could be formed in a stamping
process.

[0075] Regardless of the whether the support structure is provided in as one piece with
headers or a two piece design (e.g., a top and bottom support structure with the headers built in
to the top or bottom structure), it may be desirable to have a locking mechanism to secure the
various components to together (instead of or in addition to conventional fasteners). For
example, a lock 292 or a lock 293 may be provided. The lock can be a convention key-based

lock or could require a special tool in order to separate the header from the support structure 222.
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In addition, it should be noted that header could also support terminals in a manner similar to
how contacts are support by the embodiment depicted in FIG. 18 (e.g., the header could support
terminals that engage the powered contacts when the header is installed and the terminals could
have wire traps that allow the terminals to be connected to a power supply). Naturally, the
header could include additional functionality as desired, it being understood that adding
functionality will tend to cause the header to become larger.

[0076]  In practice the support structure (which may be formed in a desired manner depending
on the desired functionality and features) provides a groove 225 (typically two opposing grooves
but only one is required if the groove 225 is deep enough) that opens towards an opposing wall
and allows the energy consumption device to be translated along a base wall 223 of the support
structure 222 (the base wall 223 also supporting powered contacts 228) without allowing the
energy consumption device from being removed due to the fact that a housing of the energy
consumption device cannot be rotated or angled sufficiently to be removed from the groove. As
can be appreciated from FIG. 26 and 27, for example, the energy consumption device 220 has a
housing 220a with a surface A that engages surface B so as to prevent the energy consumption
device 220 from being removed from the support structure 222. To help ensure the energy
consumption device cannot be somehow manipulated and then removed, surface C of the energy
consumption device can be placed close enough to surface D of the support structure 222 so as to
ensure the surface B prevents removal of the energy consumption device 220. The distance
between surface A and B can be adjusted so as to allow translation of the energy consumption
device along the support structure.

[0077] In asystem that provides two grooves, such as is schematically depicted in FIG. 28
and 29, the surface A engages surface B and B’ if the device was attempted to be removed from
powered contacts 228 while surface C and C’ could engage surface D and D’, respectively. As
can be appreciated from FIG. 29, therefore, distance 301, which can be the average distance
between the energy consumption module and the support structure, can be configured so that in
operation it is not possible to move corner 298 past edge 299. Naturally, if the distance 301 is

kept small then the distance the edge 299 extends past corner 298 can be reduced. However, to
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ensure ease of operation when positioning the energy consumption device it is expected that a
distance 301 that is at least 1 mm would be useful.
[0078]  While exemplary embodiments are shown and described herein, it is envisioned that

those skilled in the art may devise various modifications without departing from the spirit and

scope of the appended claims.
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THE INVENTION CLAIMED IS:

1. A support structure for supporting an energy consuming device, comprising:

a base wall;

a first and second powered contact supported by the base wall, the first and second
powered contact spaced apart and electrically isolated from the base wall;

a first and second wall extending up from the base wall, the first and second wall
positioned such that the first and second powered contact are between the first and second wall;

a first lip extending out from the first wall toward the second wall; and

a second lip extending out from the second wall toward the first wall, the first and second

lip extending toward each other.

2. The support structure of claim 1, wherein the base wall, first and second wall and the first

and second lip are a unitary structure.

3. The support structure of claim 2, further comprising a first and second header configured

to be mounted to the support structure.

4. The support structure of claim 3, wherein the first header includes a lock that releasably

couples the header to the support structure.

5. A system comprising:

a support structure that includes a base wall, a first wall and a second wall and a groove
that opens toward the second wall, the groove defined by the a first wall and a first lip that
extends from the first wall, the support structure providing a channel that is in communication
with an exterior of the support structure;

a first and second powered contact supported by the base wall, the first and second

powered contact electrically separated from the base wall and each other; and

20



WO 2012/082286 PCT/US2011/060732

Attorney Docket No. B2-078 WO

an energy consuming with a housing positioned in the groove, the energy consuming
device including a first and second terminal and a magnet configured to urge the housing toward
the base wall so that first and second terminal are respectively in electrical contact with the first
and second powered contact, the energy consumption device being in communication with an
exterior of the support structure via the channel, wherein the housing is configured so as to be
non-removable from the support structure while allowing, in operation, the energy consumption

device to be translated along the groove.

6. The system of claim 5, wherein the energy consuming device includes an LED array and
a thermal bridge thermally coupled to the LED array, the thermal bridge urged against the base
wall via the magnet so that the thermal bridge is pressed against the base wall with a force

sufficient to provide at least 3 PSI.

7. The system of claim 6, wherein a thermal resistance between the LED array and the base

wall is less than 3 C/W.
8. The system of claim 5, further comprising a first and second header coupled to the
support structure, the first and second header configured to limit translation of the energy

consumption device along the groove.

9. The system of claim 5, wherein the support structure comprises a top support structure

and a bottom support structure, the top and bottom support structure secured together.

10. The system of claim 9, further comprising at least one lock to secure the top and bottom

structure together.
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11. The system of claim 5, wherein the groove is a first groove, the support structure further
providing a second groove facing the first groove, the second groove defined by the second wall

and a second lip extending from the second wall.

12. The system of claim 11, wherein the base wall, first and second wall and the first and

second lip are a unitary structure.

13. The system of claim 12, further comprising a first and second header configured to be

mounted to the support structure.

14. The system of claim 13, wherein the first header includes a lock that releasably couples

the first header to the support structure.

15. The system of claim 14, wherein the energy consuming device includes an LED array
and a thermal bridge thermally coupled to the LED array, the thermal bridge urged against the
base wall via the magnet so that the thermal bridge is pressed against the base wall with a force

sufficient to provide at least 3 PSI.

16. The system of claim 15, wherein a thermal resistance between the LED array and the

base wall is less than 3 C/W.

17. The system of claim 15, wherein a thermal resistance between the LED array and the

base wall is less than 2 C/W.
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