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FIG. 1

The housing has a top, a first side, and a second side each extending at an
angle from a first end of the housing to a second end of the housing, the first
end being substantially orthogonal relative to a first plane. One or more lamp
units are positioned in the housing to emit light therefrom, wherein the emit-
ted light is prevented from leaving the housing in a direction parallel to the
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LIGHT FIXTURE HAVING FIXED ANGULAR POSITION AND LAMP
MODULE FOR LIGHT FIXTURES

RELATED APPLICATIONS

[0001]  This application is based on provisional application Serial No. 61/992,477,
filed May 13, 2014, and U.S. Application No. 14/689,423, filed April 17, 2015.

FIELD

[0002] Exemplary embodiments relate to light fixtures, for example external light

fixtures designed to illuminate strects, paths, parking lots, or other areas.

BACKGROUND

[0003] Light fixtures, or luminaires, are used with electric light sources to provide
aesthetic and functional housing in both interior and exterior applications. One type
of light fixture is a street lamp, generally used for exterior lighting of roads,
walkways, parks, parking lots, or other large areas requiring a significant amount of
lighting. Street lamps typically include a light fixture attached to pole or post to
provide an elevated lighting position. In recent years, lighting applications,
including street lamps have trended towards the use of light emitting diodes (LEDs)

as a light source in place of conventional incandescent and fluorescent lamps.
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SUMMARY OF THE INVENTION

[0003A] In a broad aspect, the present invention pertains to a light fixture
comprising a housing, and a first bracket positioned in the housing having a first
mating feature and a second mating feature. The first bracket includes a wall, a
bottom member extending from the wall in a first direction having the first mating
feature, and a top member extending from the wall in a second direction having the
second mating feature. A second bracket is positioned in the housing having a third
mating feature and a fourth mating feature, the second bracket being connected to the
first bracket by direct coupling between the fourth mating feature and the first mating
feature in an overlapping manner. A first light emitter is connected to the first
bracket, and light emitted from the first light emitter at a first angle is substantially
orthogonal to the wall and is prevented from leaving the housing at the first angle.
The light emitted at the first angle strikes the second bracket, and a second light

emitter is connected to the second bracket.

[0003B] In a further aspect, the present invention provides a lamp unit comprising a
bracket having a wall, a bottom member extending from the wall in a first direction
and having a first mounting feature, and a top member extending from the wall in a
second direction and having a second mounting feature. There is a reflector
connected to and extending from the bottom member below the wall, and there is a
light source connected to and extending below the bottom member and at least
partially positioned inside of the reflector. The second mounting feature engages a

first mounting feature of a second bracket, the top member having a surface in direct

la
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overiapping contact with a surface of a bottom member of the other bracket. Light
emitted from the light source at a first angle is substantially orthogonal to the wall
and is prevented from leaving the housing at the first angle, the light emitted at the
first angle striking the second bracket.

[3000C] In a still further aspect, the present invention provides a light fixture
comprising an elongated housing, including a first end configured to be coupled to a
support member in a cantilevered manner, and a second end spaced apart from the

first end. The housing includes an upper surface, a first side, and a second side, a

housing axis extending between the first end of the housing and the second end of the
housing and oriented at an acute angle relative to a horizontal plane. A plurality of
lamp units is supported in the housing to emit light therefrom, each lamp unit being
positioned proximate a lower surface of the housing opposite the upper surface.

Each lamp unit is oriented toward the first end of the housing, the lamp units
inhibiting light emitted from the lamp units from leaving the housing in a direction
parallel to the horizontal plane and away from the first end of the housing. The
plurality of lamp units includes a first lamp unit and a second lamp unit, the first
lamp unit having a first bracket and a first light emitter, the second lamp unit having
a second bracket and a second light emitter, the first bracket being coupled to the
second bracket. The second bracket is coupled to the first bracket such that a portion
of the second bracket is in direct overlapping contact with a portion of the first
bracket, and the first light emitter and the second light emitter are oriented in the
same orientation, the second light emitter being laterally offset from the first light

emitter and vertically offset from the first light emitter.

[0003D] In a yet further aspect, the present invention provides a light fixture
comprising an elongated housing, including a first end configured to be coupled to a

support member in a cantilevered manner and a second end spaced apart from the

1b
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first end. The housing includes an upper surface, a first side, and a second side, and
a housing axis extends between the first end of the housing and the second end of the
housing and is oriented at an acute angle relative to a horizontal plane. A plurality of
lamp units, including a first lamp unit and a second lamp unit, is supported in the
housing to emit light therefrom. Each lamp unit is positioned proximate a lower
surface of the housing opposite the upper surface, and is oriented at an acute angle
relative to a vertical direction and oriented toward the first end of the housing. The
first lamp unit has a first bracket, the second lamp unit has a second bracket, and the
first bracket is directly coupled to the second bracket such that a portion of the

second bracket is in direct overlapping contact with a portion of the first bracket.
BRIEF DESCRIPTION OF THE DRAWINGS

[0004]  The aspects and features of various exemplary embodiments will be more
apparent from the description of those exemplary embodiments taken with reference

to the accompanying drawings, in which:

lc
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[0005] FIG. 1is a perspective view of an exemplary light fixture mounted to the
side of a pole;

[0006] FIG. 2 is a top view of the light fixture of FIG. 1;

[0007] FIG. 3is afront elevation of the light fixture of FIG. 1;

[0008] FIG. 4is a side view of the light fixture of FIG. 1;

[0009] FIG. 5is a rear view of the light fixture of FIG. 1;

[0010] FIG. 6is a bottom view of the light fixture of FIG. 1;

[0011] FIG. 7 is a top perspective view of the light fixture of FIG. 1;

[0012] FIG. 8Ais a bottom perspective view of the light fixture of FIG. 1

[0013] FIG. 8B is a boltom, perspective view of the light fixture of FIG. 1 with an
outer lens;

[0014] FIG. g is a side view of the light fixture of FIG. 1 with exemplary
dimensional representations of the length of the top, the height from the base to the
tip, the horizontal length, and the height of the base;

[0015] FIG. 10 is a perspective view of the light fixture of FIG. 1 with an exemplary
dimensional representation of the width of the top;

[0016] FIG. 11 is an exploded, perspective view of an exemplary lamp unit and a
first and second bracket;

[0D17] FIG. 12 is a bolttom, perspective view of the lamp unit of FIG. 11 connected
o the second bracket;

[0018] FIG. 13 is a top, perspective view of the lamp unit and the first and second
brackets of FIG. 12;

[0D19] FIG. 14 is a side view of the lamp unit and the first and second brackets of
FIG. 12;

[0020] FIG. 15 is a side, sectional view of the exemplary light housing of FIG. 1;
[0021] FIG. 16 is a partial, enlarged view of the light housing of FIG. 15 taken
about the area labeled 16;

[0022] FIG. 17is an exploded, perspective view of another exemplary lamp nnit

and exemplary first and second brackets;
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[0023] FIG. 18 is a bottom, perspective view of the lamp unit of FIG. 17 connected
to the second bracket;
[0024] FIG. 19 is a top, perspective view of the lamp unit and the first and second
brackets of FIG. 18;
[0025] FIG. 20 is a side view of the lamp unit and the first and second brackets of
FIG.18; and
[0026] FIG. 21 is a partial, enlarged sectional view of a series of lamp units in an
exemplary housing.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
[0027] In accordance with an exemplary embodiment depicted in FIG. 1, a light
fixture assembly 10 is connected to a support, for example a pole 12 extending
vertically from the ground {not shown). In various alternative embodiments, the
support may be any stable structure, such as a wall or a beam. The light fixture
assembly 10 includes a housing 14 having a cavity for retaining one or more
compartmentalized, recessed lamp units 16. The housing 14 extends from the pole 12
and includes a first end adjacent and connected to the pole 12 and a second end distal
to the pole 12. The housing 14 extends obliguely from the pole 12, outwardly and
away from the ground and emits light downwardly. In various exemplary
embodiments, the housing 14 and the lamp units 16 prevent light from being emitted
inn a direction parallel to the ground and/or above the light fixture relative to the
ground.
[0028] As best shown in FIGS. 2-10, and in accordance with various exemplary
embodiments, the housing 14 includes a top 18, a first side 20, and a second side 22,
The first and second sides 20, 22 extend from the top 18 toward the ground. A
chamfered edge connects the first and second sides 20, 22 with the top 18. The first
and second sides 20, 22 taper from a first height at a base 24 adjacent the pole to a
second height at a tip 26 at the opposite end. The first and second sides zo, 22 have a
bottom edge with a first section having a first angle of indlination relative to the post
12 and a second section having a second angle of inclination relative to the post

greater than the first angle. The first and second seetions meet at a curved transition,
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although in other embodiments, the first and second sections meet directly. In the
embodiments shown in FIGS. 84, 8B, the housing 14 includes a first end cap 28 and
a second end cap 30 bordering the lamp unifs 16. An outer diffuser or lens 32 can be
connected to the housing 14 as shown in FIG. 8B.

[0029] FIGS. g-10 illustrate an exemplary embodiment of the honsing 14
configured to provide an angled transition from the pole 12 while preventing light
from being emitted parallel to the ground and/or upward relative to the ground. The
housing 14 has a top 18 with length A, an overall height B measured from the bottom
of the base 24 to the top of the tip 26, an overall horizontal length C from the first
end to the second end, a height D of the base 24, and the top 18 has a width E. The
top width E is configured to be substantially the width of the pole 12, Inan
exemplary embodiment the top width E is approximately 4.0-5.0 inches. Dimension
B is configured to have an approximately 0.4 ratio to dimension A, dimension Cis
eonfigured to have an approximately 0.98 ratio to dimension A, and dimension D is
configured to have an approximately 0.18 ratio to dimension A. Aceording to further
exemplary embodiments, the housing 14 has different dimensions as indicated in
table 1 where K4 represents an exemplary 4 inch wide luminaire and K5 represents

an exemplary 5 inch wide luminaire:

TABLE 1
K4 raTiotoa] Ks |RATIOTO A
A 34.084 41.084
B 13.7 0.40 16.106 |0.39
C 33.24 |D.98 40.031 [0.97
o {s03 |o.1s s.864 |0.17

[0030] In various exemplary embodiments, a cavity within the housing 14 receives
one or more modular lamp units 16. For example, the light fixture assembly 10
illustrated in FIGS. 11-14 includes a first bracket 344, an LED board 36, a conductor
gromniet 38, one or more opties 40, a gasket 42, and a reflector 44. The first bracket
34A is configured to conneet to a similar or identical second bracket 348, for

example through a mechanical connection such as a mating fit, an interference fit, or
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a snap fit. One or more mechanical fasteners 46 may be used to hold the first bracket
34A to the second bracket 34B and to secure one or more of the other elements in the
lamp unit 16. The brackets 344, 34B mate to form a stair-like pattern where each
additional bracket is spaced outwardly and above the previous bracket. In this way, a
single lamp unit 16 may be manufactured and adapted for use with various sized light
housings 14. In the interest of clarity and brevity, similar parts on the brackets 344,
34B are described and labeled only once. As necessary, similar parts of the brackets
344, 34B are designated with the same number with either an A or a B designation.
[0031] The bracket 34A includes a wall 48, a bottom member 50 extending from
the wall 48 in a first direction and a top member 52 extending from the wall 48 in the
second direction, giving the bracket 34A an approximately Z-shaped configuration.
In an exemplary embodiment, the bottom and top menibers 50, 52 are substantially
rectangular plates. The bracket 34A is made from a rigid material, for example
aluminum or other suitable metal, polyvmer, or composite material. The bracket 34A
may be formed through machining, extrusions, molding, or other suitable processes.
[0032] The wall 48 of the bracket 34A extends between the bottom member 50
and the top member 52. The wall 48 may be substantially vertical, orthogonal to the
ground, or the wall 48 may have an angle of inclination relative to a vertical axis, for
example between o and 10 degrees in either direction. The wall 48 has a front
surface and a rear surface. The size, shape, and configuration of the wall 48 can be
changed depending on the housing 12, the light source {not shown), and other design
and utility considerations.

[0033]  The bottom member 50 extends obliquely from the bottom of the wall 48
in a first direction. In the exemplary embodiment shown, the bottom member 50
extends at an acute angle relative to the rear surface of the wall. The bottom member
50 has a first section with a first angle of inclination to the wall 48 and a second
section with a second angle of inclination greatfer than the first angle of inclination
relative to the wall 48. A first projection 54 extends from the bottom member 50
towards the top member 52 continuously along the width of the bottom member 0.

In alternative embodiments, the height, shape, length, and position of the first
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projection 54 may vary according to the needs of the light source and the housing 14
and on the various types of required connections.

[0034] A groove 56 is bound on one side by the first prajection 54 and on the
other side by the wall 48. The bottom member 50 includes one or more light
apertures 58 for receiving a light source and/or an optic 40 associated with a light
source. The bottom member 50 also includes one or more fastener apertures 6o for
receiving a mechanical fastener 46. The exemplary embodiment shown in FIGS. 11-
14 depicts two light apertures 58 and two fastener apertures 60. The size, shape, and
configuration of the bottom member 50 may vary according to the light source, the
housing 14, and other design and utility considerations.

[0035] The top member 52 extends obliquely from the top of the wall 48 in the
second direction. In the exemplary embodiment shown, the fop member 52 extends
at an acute angle relative to the front surface of the wall. One or more heat fins 62
extend from the top surface of the top member 52 to dissipate heat generated by the
light spurce. A set of tines 64 also extend from the top surface of the top member 52
bounding a channel. The top member 52 includes a conductor aperture 68 to receive
the conductor grommet 38 and one or more fastener openings 69 to receive a
mechanical fastener 46. The conductor aperture 68 allows conductors to pass
through the top member 52 and connect to the LED board 36. The conductor
gromniet 38 protects the conductor passing through the bracket 34A from wear. The
conductor grommet 38 may be made from a suitable polymer or elastomer material,
for example silicone. A second projection 7o extends from the top member 52 in the
direction of the bottom member 50. The second projection 70 is configured to mate
with the groove 56 and/or the first projection 54 of the bottom member 50 to form a
connection with an identical or similarly configured bracket 34B.

[0036] The LED board 36 contains a printed cireuit board (PCB) 71 and one or
more light sources {not shown), for example LED light sourees. The PCB 71 and the
light source are included in the exemplary light source assembly, although other light
emitting configurations may be used. A conduetor connection port 72 extends from

the PCB 71 for receiving an electrical conductor {not shown)}, electrically connecting
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the LED board 306 to a power source, such as a driver {not shown). The PCB 71
includes one or more traces or pathways extending from the connection port 72 to
the light sources. One or more slots 74 are provided that allow the LED board 36 to
be easily positioned and refained relative to the gasket 42. According to this and
other embodiments, the LED board 36 includes one or more apertures or slots 76 to
receive a mechanical fastener 46. The various sizes and shapes of the LED board 36
as well as the various light sources, materials, and other configurations used in
connection with the LED board 36 would be understood by one of ordinary skill in
the art when viewing this disclosure. In various exemplary embodiments, the
bracket 34A and the housing 14 are utilized with other light sources, for instance,
other solid state, electrical filament, fluorescent, plasma, or gas light sources.

[0037] An optic 40 is connected to the LED board 36, for example through a set of
pins and an adhesive. The optic 40 encloses the light source and directs and/or
diffuses light emitted therefrom. The optic 40 is made from a polymer material, for
example polyvearbonate or polvimethyl methacrylate. In various exemplary
embodiments, the optic 40 is a total internal reflection lens. Different types of optics
40 may be utilized depending on the lights source, the desired emitted light, and
other design and utility considerations. Two optics 40 are shown in the exemplary
embodiment, although more or less may be utilized depending on the number of
light sources and the desired light output.

[0038] The gasket 42 has an outer flange 78 that receives at least a portion of the
LED board 36 and one or more apertures 80 to receive at least a portion of the optic
40. The gasket 42 is selectively configured to include other protrusions, flanges, and
openings depending on the configuration of the lamp unit 16. The gasket 42 may be
made from a material suitable fo receive and protect the LED board 36, for example a
polymer or an elastomer such as silicone.

[0039] The reflector 44 connects to the bracket 34A and at least partially
surrounds the light source and directs light emitted therefrom. The reflector 44 hasa
top surface 82, a bottom surface 84, and base 86 at a firstend. A firstarm 88 anda

second arm go extend from the base 86 to a second end, giving the reflector 44 a
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substantially U-shaped configuration surrounding an opening. There is a rounded or
angled transition between the first and second arms 88, 9o and the base 85. The
first and second arms 88, go taper to a point in the direction of the second end, both
along their width and height. The taper along the width increases the size of the
opening from the top surface 82 to the bottom surface 84. In an exemplary
embodiment, the bottom surface 84 is substantially planar and extends substantially
paraliel to the ground when positioned in the housing 14. The top surface 82 has a
first section with a first angle of inclination and a second section with a second angle
of inelination greater than the first section. The reflector 44 includes one or more
apertures g2 for receiving a mechanical fastener 46 to connect the reflector 44 to the
bracket g4A.

[0040] In operation, one or more brackets 34 may be combined in a housing 14 to
form separate lamp units 16. The gasket 42 is placed around the LED board 36 so
the optic 40 extends at least partially through the gasket 42. The LED board 36 and
gasket 42 are placed on the top surface of the bottom member 50 of the first bracket
34A with the oplics 40 extending through the light apertures 58. The reflector 44 is
placed on the bottom surface of the bottom member 50 of the first bracket 34A. The
second bracket 34B is positioned adjacent the first bracket 34A so that the top
member 52 of the second bracket 34B is positioned over the bottom miember 50 of
the first bracket 34A. The first and second praojections 54, 70 are mated so that the
second projection 70 extends into the groove 56 adjacent the first projection 54. The
first and second projections 54, 70 may be in contact with one ancther. The silicone
conductor grommet 38 is positioned in the conductor aperfure 68 of the top member
52 and the PCB conduector port 72 extends at least partially into the silicone
eonduetor grommet 38. The fasteners 46 are inserted through the top member 52 of
the second bracket 34B, the gasket 42, the bottom member 50 of the first bracket
344, and into the reflector 44.

[0041] Asbest shown in FIGS. 15 and 16, a plurality of lamp units 16, which
include one or more brackets 34, are connected together in the housing 14 and the

housing 14 is connected to a post 12, for example by one or more mechanical
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fasteners. The brackets 34 are connected together sequentially in a stair-like fashion,
with each subsequent bracket 34 connected with the previcus one. Lamp units 16
having identical or similar brackets 3.4 may be utilized in making the connection. In
rarious alternative embodiments, the brackets 34 are not identical but have a
ecommeon mating feature, for example the first and second protrusions 54, 70 and the
aligned fastener openings 60, 69. Other suitable mating features may be used as
would be understood by one of ordinary skill in the art.
[0042] The lamp units 16 extend along the housing 14, at an angle from the post
12 and upwards away from the ground. The lamp units 16 and the housing 14
prevent light from being emitted out of the housing 14 parallel to the ground and
above the housing 14 relative to the ground. The light may be prevented from being
emitted parallel to the ground in the front of the housing 14, from the sides of the
housing 14, or a combination of both. In various exemplary embodiments, the
reflector 44, optie 40, and brackets 34A, 34B combine to prevent light from being
entitted parallel to the ground in front of the housing 14 and from the side of the
housing 14, while the lamp units 16 are recessed in the housing 14 to prevent light
from being emitted above the housing 14. The housing 14 may also assist in
preventing light from being emitted parallel to the ground from the side of the
housing 14.
[0043] FIG. 16 depicts the path of some light emitted from the housing 14 in
accordance with various exemplary embodiments. Arrows 94 and g6 represent the
bounded area of light that is emitted from the light source that can leave the housing
due to the configuration of the brackets 34A-34C. Arrow ¢8 represents light that is
directed from the optic 40. Instead of being emitted from the housing 14 parallel to
the ground, the light represented by arrow 98 strikes the bracket 34C and is directed
downward towards the ground. Arrows 94, 96, 98 represent only a portion of the
light emitted from the light source as would be understood by one of ordinary skill in
the art.
[0044] FIGS. 17-20 show another exemplary embodiment of a first bracket 1344,

a second bracket 134B, an LED board 136, a conductor grommet 138, one or more
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optics 140, a gasket 142, and a reflector 144. The first bracket 134A is configured to
connect to a similar or identical second bracket 134B, for example through a
mechanical eonnection such as a mating fit, an interference fit, or a snap fit. One or
more mechanical fasteners 146 may be used to hold the first bracket 1344 to the
second bracket 1348 and to secure one or more of the other elements in the lamp
unit. The brackets 1344, 1348 mate to form a stair-like pattern where each
additional bracket is spaced outwardly and above the previous bracket.

[0045] The bracket 134A ineludes a wall 148, a bottom member 150 extending
from the wall 148 in a first direction and a top member 152 extending from the wall
148 in a second direction, giving the bracket 134A an approximately Z-shaped
eonfiguration. In an exemplary embodiment, the bottom and top members 150, 152
are substantially rectangular plates. The bracket 1344 is made from a rigid material,
for example aluminum or other suitable metal, polymer, or composite material. The
bracket 134A may be formed through machining, extrusions, molding, or other
suitable processes.

[0046] The wall 148 of the bracket 134A extends between the bottom member 150
and the top member 152. The wall 148 may be substantially vertical, orthogonal to
the ground, or the wall 148 may have an angle of inclination relative to a vertical axis,
for example between o and 10 degrees in either divection. The wall 148 has a front
surface and a rear surface. The size, shape, and configuration of the wall 148 can be
changed depending on the housing 12, the light source {not shown), and other design
and utility considerations.

[0047}]  The bottom member 150 extends obliquely from the bottom of the wall
148 in the first direction. In the exemplary embodiment shown, the bottom member
150 extends af an acute angle relative to the rear surface of the wall 148. The bottom
member 150 has a first section with a first angle of inclination to the wall 148 and a
second seetion with a second angle of inclination greater than the first angle of
inclination relative to the wall 148. A first projection 154 extends from the bottom
member 150 towards the top member 152 continuously along the width of the bottom

member 150. In alternative embodiments, the height, shape, length, and position of
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the first projection 154 may vary according to the needs of the light source and the
housing 14 and on the various tvpes of required connections.

[0048] A groove 156 is bound on one side by the first projectiont 54 and on the
other side by the wall 148, In an exemplary embodiment, the groove 156 has a
substantially rounded bottom. The boftom member 150 includes one or more light
apertures 158 for recetving a light source and/or an optic 140 associated with a light
source. The bottom member 150 also includes one or more fastener apertures 160
for receiving a mechanical fastener 146. The exemplary embodiment shown in FIGS.
XXX depicts four light apertures 158 and four fastener apertures 160. The size,
shape, and configuration of the botfom member 150 may vary according to the light
source, the housing 14, and other design and utility considerations.

[0049] The top member 152 extends obliquely from the top of the walil 48 in the
second direction. In the exemplary embodiment shown, the top member 152 extends
at an acute angle relative to the front surface of the wall. One or more heat fins 62
extend from the top member 152 to dissipate heat generated by the light source. The
top member 152 includes a conductor aperture to receive the conductor grommet 138
and one or more fastener openings to receive a mechanical fastener 146. The
conductor aperture allows conductors to pass through the top member 152 and
connect to the LED board 136. The conductor grommet 138 protects the conductor
passing through the bracket 134A from wear.

[0050] A second projection 170 extends from the top member 152 in the direction
of the bottom member 150. As best shown in FIGS. 18-20, the second projection 170
is configured to mate with the groove 156 and/or the first projection 154 of the
bottom member 150 to form a connection with an identical or similarly configured
bracket 134B. In the exemplary embodiment, the second projection includes a
rounded portion 172 that extends below the top member 152 and an upper portion
174 that extends above the top member 152. When two braekets 1344, 134B are
connected, a face or outer surface of the upper portion 174 is positioned in contact
with or substantially adjacent to a surface of the wall 148. In an exemplary

embodiment, the top of the upper portion 174 has a first angled surface and a rear
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section of the top member 152 has a second angled surface. When two brackets
1344, 134B are connected, the first and second angled surfaces are aligned and have
a consistent slope. A second groove 164 can be formed in the upper portion 174.
[0031] As best shown in the exemplary embodiment of FIG. 21, two or more
brackets 134A-C are combined in a honsing 114 to form separate lamp units. The
LED board 136 and gasket 142 are placed on the top surface of the bottom member
150 of the first bracket 134A with the optics 140 extending through the light
apertures 158. The reflector 144 is placed on the bottom surface of the bottom
member 150 of the first bracket 134A. The second bracket 134B is positioned
adjacent the first bracket 134A so that the top member 152 of the second bracket
134B is positioned over the bottom member 150 of the first bracket 134A. The first
and second projections 154, 170 are mated so that the second projection 170 extends
into the groove 156 adjacent the first projection 154. The first and second projections
154, 170 may be in contact with one another. The fasteners 146 are inserted through
the top member 152 of the second bracket 134B, the gasket 142, the bottom member
150 of the first bracket 1344, and into the reflector 144. A backing member 115 can
also be connected to the brackets 134A-C. One or more fasteners 116 are inserted
through the backing member 115 and connected to the brackets 134A-C, for example
by being inserted into the second slot 164. The second slot can include threads for
engaging the fasteners 110, or self-taping fasteners can be used. The backing
member 115 can provide rigidity and support the bracket assembly.

[0052] The lamp units extend along the housing 114, at an angle and upwards
away from the ground. The lamp units and the housing 114 prevent light from being
emitted out of the housing 114 parallel to the ground and above the housing 114
relative to the ground. The light may be prevented from being emitted parallel to the
ground in the front of the housing 114, from the sides of the housing 114, ora
combination of both. In varicus exemplary embodiments, the reflector 144, optie
140, and brackets 1344, 134B combine to prevent light from being emitted parallel to
the ground in front of the housing 114 and from the side of the housing 114, while the

lamp units are recessed in the housing 114 to prevent light from being emitted above
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the housing 114. The housing 114 may also assist in preventing light from being
emitted parallel to the ground from the side of the housing 114.

[0053] The foregoing detailed description of the certain exemplary embodiments
has been provided for the purpose of explaining the principles of the invention and
its practical application, thereby enabling others skilled in the art to understand the
invention for various embodiments and with various modifications as are suited to
the particular use contemplated. This description is not necessarily intended to be
exhaustive or fo limit the invention to the precise embodiments diselosed. Any of the
embodiments and/or elements disclosed herein may be combined with one another
to form various additional embodiments not specifically disclosed. Accordingly,
additional embodiments are possible and are intended to be encompassed within this
specification and the scope of the exemplary claims. The specification deseribes
specific examples to accomplish a more general goal that mav be accomplished in
anotlier way.

[0054] As used in this application, the terms “front,” “rear,” “upper,” “lower,”
“upwardly,” “"downwardly,” and other orientational descriptors are intended to
facilitate the description of the exemplary embodiments of the present invention, and
are not intended to limit the structure of the exemplary embodiments of the present
invention to any particular position or orientation. Terms of degree, such as
“substantially” or “approximately” are understood by those of ordinary skill to refer
to reasonable ranges outside of the given value, for example, general tolerances

associated with manufacturing, assembly, and use of the described embodiments.
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What is claimed:

1. A light fixture comprising:
a housing;

a first bracket positioned in the housing having a first mating feature and a second mating
feature, the first bracket including a wall, a bottom member extending from the wall in a first
direction having the first mating feature, and a top member extending from the wall in a second

direction having the second mating feature;

a second bracket positioned in the housing having a third mating feature and a fourth
mating feature, the second bracket connected to the first bracket by direct coupling between the

fourth mating feature and the first mating feature in an overlapping manner,

a first light emitter connected to the first bracket, light emitted from the first light emitter
at a first angle substantially orthogonal to the wall is prevented from leaving the housing at the

first angle, the light emitted at the first angle strikes the second bracket; and

a second light emitter connected to the second bracket.

2, The light fixture of claim 1, wherein the first bracket and the second bracket are

connected together in a stair-like fashion.

3. The light fixture of claim 1, wherein the first mating feature includes a first projection
substantially parallel to the wall and said second mating feature includes a second projection

substantially parallel to said wall.

4. The light fixture of claim 1, wherein the top member includes a groove and a backing

member is connected to the first bracket through a fastener extending into the groove.

5. The light fixture ol claim 1, wherein the light emitler is positioned between the top

member of the first bracket and a bottom member of the second bracket.
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6. The light fixture of claim 1, wherein the second bracket is coupled to the first bracket
such that a portion of the second bracket is in direct overlapping contact with a portion of the
first bracket, the first light emitter and the second light emitter oriented in the same orientation,
the second light emitter being laterally offset from the first light emitter and vertically offset

from the first light emitter.

7. The light fixture of claim 1, wherein the housing includes a first end, a second end, and a
housing axis extending therebetween, the housing axis oriented at an acute angle relative to a

support surface, wherein the bottom member is oriented obliquely relative to the support surface.

8. A lamp unit comprising:

a bracket having a wall, a bottom member extending from the wall in a first direction
having a first mounting feature, and a top member extending from the wall in a second direction

having a second mounting feature;
a reflector connected to and extending from the bottom member below the wall; and

a light source connected to and extending below the bottom member and at least partially
positioned inside of the reflector, wherein the second mounting feature engages a first mounting
feature of a second bracket, the top member having a surface in direct overlapping contact with a
surface of a bottom member of the other bracket, wherein light emitted from the light source at a
first angle substantially orthogonal to the wall is prevented from leaving the housing at the first

angle, the light emitted at the first angle striking the second bracket.

9. The lamp unit of claim 8, wherein the first mounting feature is designed to mate with the

second mounting feature of a third bracket.

10.  The lamp unit of claim 8, wherein the light source includes a lens that extends through an

aperture in the bottom member.
11.  The lamp unit of claim 10, wherein a gasket is positioned between at least a portion of the
light source and the bottom member.
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12, The lamp unit of claim 8, wherein the top and bottom members are substantially

rectangular plates.

13.  The lamp unit of claim 8, wherein the top member includes a conductor aperture and a

grommet is positioned in the conductor aperture.

14,  The tamp unit of claim 8, wherein the reflector has a base, a first arm extending from the

base and a second arm extending from the base.

15.  The lamp unit of claim 14, wherein the first and second arms taper to a point along their

width and height.
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16, A light fixture comprising:

an elongated housing including a first end configured to be coupled to a support member
in a cantilevered manner and a second end spaced apart from the first end, the housing including
an upper surface, a first side, and a second side, a housing axis extending between the first end of
the housing and the second end of the housing and oriented at an acute angle relative to a

horizontal plane; and

a plurality of lamp units supported in the housing to emit light therefrom, each lamp unit
positioned proximate a lower surface of the housing opposite the upper surface, each lamp unit
oriented toward the first end of the housing, the lamp units inhibiting light emitted from the lamp
units from leaving the housing in a direction parallel to the horizontal plane and away from the

first end of the housing;

wherein the plurality of lamp units includes a first lamp unit and a second lamp unit, the
first lamp unit having a first bracket and a first light emitter, the second lamp unit having a
second bracket and a second light emitter, the first bracket coupled to the second bracket,

wherein the second bracket is coupled to the first bracket such that a portion of the

second bracket is in direct overlapping contact with a portion of the first bracket; and

wherein the first light emitter and the second light emitter are oriented in the same
orientation, the second light emitter being laterally offset from the first light emitter and

vertically offset from the first light emitter.

17.  The light fixture of claim 16, wherein the housing and the one or more lamp units prevent

light from leaving the housing above the housing relative to the first plane.

18.  The light fixture of claim 16, wherein adjacent lamp units are connected to one another in

a stair-like manner.

19.  The light fixture of claim 16, wherein the first bracket includes a lower end having a first
mating feature and an upper end having a second mating feature, the second bracket including a
lower end having a third mating feature and an upper end having a fourth mating feature, the

fourth mating feature directly engaging the first mating feature.
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20.  The light fixture of claim 19, wherein the first light emitter is positioned between the

upper end and the lower end of the first bracket.

21.  The light fixture of claim 16, wherein the plurality of lamp units further includes a third
lamp unit, the second lamp unit coupled sequentially between the first lamp unit and the third

lamp unit.

22.  The light fixture of claim 16, wherein the housing includes a base at the first end and a tip
at the second end, a ratio of a height from the base to the tip relative to a length of the upper
surface is 0.4, a ratio of a height of the base to the length of the upper surface is 0.18, and a ratio
of a length from the first end to the second end relative to the length of the upper surface is 0.98.

23. A light fixture comprising:

an elongated housing including a first end configured to be coupled to a support member
in a cantilevered manner and a second end spaced apart from the first end, the housing including
an upper surface, a first side, and a second side, a housing axis extending between the first end of
the housing and the second end of the housing and oriented at an acute angle relative to a

horizontal plane; and

a plurality of lamp units, including a first lamp unit and a second lamp unit, supported in
the housing to emit light therefrom, each lamp unit positioned proximate a lower surface of the
housing opposite the upper surface, each lamp unit oriented at an acute angle relative to a

vertical direction and oriented toward the first end of the housing;

wherein the first lamp unit has a first bracket, the second lamp unit has a second bracket,
and the first bracket is directly coupled to the second bracket such that a portion of the second

bracket is in direct overlapping contact with a portion of the first bracket.

24, The light fixture of claim 23, wherein the adjacent lamp units are connected to one

another in a stair-like manner.
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25.  The light fixture of claim 23, wherein the first bracket includes a lower end having a first
mating feature and an upper end having a second mating feature, the second bracket including a
lower end having a third mating feature and an upper end having a fourth mating feature, the
fourth mating feature directly engaging the first mating feature, wherein the first lamp unit
includes a first light emitter positioned between the upper end and the lower end of the first

bracket.

26.  The light [ixiure of claim 23, wherein the plurality of lamp unils inhibit light emitted
from the lamp units from leaving the housing in a direction parallel to the horizontal plane and

away from the first end of the housing.

27.  The light fixture of claim 23, wherein the plurality of lamp units further includes a third
lamp umnit, the second lamp umt coupled sequentially between the first lamp unit and the third

lamp unit.

19

Date regue / Date received 2021-12-09



CA 02948622 2016-11-09

PCT/US2015/030316

WO 2015/175495

12
_/

FIG. 1

1/9

SUBSTITUTE SHEET (RULE 26)



WO 2015/175495 PCT/US2015/030316

14
22 / 18
! /
26— r o4
Yl
20 FIG. 2
26 26
A 18
/ 18\\
24 ~
—<—1°
20 o
E— Y 24— -
FIG. 3 FIG. 4 FIG. 5
j8 16 2/0 30
TN aa s daaaaddsd | |24
FIG. 6 22
18 24
26
20
FIG. 7
2/9

SUBSTITUTE SHEET (RULE 26)



CA 02948622 2016-11-09

WO 2015/175495 PCT/US2015/030316

FIG. 8A FIG. 8B
14
\
‘ c
__/\ 18
A
26

FIG. 9 \24

FIG. 10

3/9

SUBSTITUTE SHEET (RULE 26)



CA 02948622 2016-11-09

PCT/US2015/030316

WO 2015/175495

FIG. 11

4/9

SUBSTITUTE SHEET (RULE 26)



CA 02948622 2016-11-09

WO 2015/175495 PCT/US2015/030316

48B

FIG. 12

64 62
34A FIG.13

\ 70B 38
52B
yd 34B
548 /
70A |

48A /’
' 508

56A S 44 48B 56B

FIG.14

5/9

SUBSTITUTE SHEET (RULE 26)



CA 02948622 2016-11-09

PCT/US2015/030316

WO 2015/175495

A
5,
o

7772,
bigac
%

AL

t\kk\w\\sk

.15

FIG

<
<
(92

prosrsssssrsssrrssssirsrm

LOUSSN

FIG. 16

34C

SUBSTITUTE SHEET (RULE 26)



CA 02948622 2016-11-09

PCT/US2015/030316

WO 2015/175495

146

134B

o
(ap]
~—

FIG. 17

7/9

SUBSTITUTE SHEET (RULE 26)



148A

144
140

134A

170A

172A

CA 02948622 2016-11-09
WO 2015/175495 PCT/US2015/030316
170A 152A

172B

164A
134B 192A 152B

170B  134B

FIG. 18 \ /
N 150B
134A—, ~
164A
152A
170B 1708
164 154A
///} 152B
150A FIG. 19

= 148B

) 150B

8/9

SUBSTITUTE SHEET (RULE 26)



CA 02948622 2016-11-09

WO 2015/175495 PCT/US2015/030316

134A

FIG. 21

9/9

SUBSTITUTE SHEET (RULE 26)



_/12




	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - ABSTRACT
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - CLAIMS
	Page 21 - CLAIMS
	Page 22 - CLAIMS
	Page 23 - CLAIMS
	Page 24 - CLAIMS
	Page 25 - CLAIMS
	Page 26 - DRAWINGS
	Page 27 - DRAWINGS
	Page 28 - DRAWINGS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - REPRESENTATIVE_DRAWING

