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PATENT APPLICATION
OF
SENG VANG
MARTIN WERR
DAVID RECTOR
RANDY LEWIS
DAvVID SIMONI
FOR

DIMENSIONALLY ADJUSTABLE LUMINAIRE HOUSING

RELATED APPLICATION
[0001] This application is based on U.S. Provisional Application Serial No.
62/104,387, filed January 16, 2015, the disclosure of which is incorporated herein by
reference in its entirety and to which priority is claimed.

FIELD
[0002] Various exemplary embodiments of the invention relate to luminaires, for
example recessed luminaires.
BACKGROUND
[0003] Luminaires, or light fixtures, are used with electric light sources to provide
aesthetic and functional housing in both interior and exterior applications. Various
types of interior luminaires include overhead, ceiling, ceiling system, or suspended
luminaires, which are designed to be positioned near, or suspended from, the ceiling.
SUMMARY

[0004] According to an exemplary embodiment, a luminaire housing includes a
first set of side walls having a first length, a second set of side walls having a second
length different than the first length, a first set of end walls having a third length, and
a second set of end walls having a fourth length different than the third length. One
of the first and second sets of side walls is connected to one of the first and second

sets of end walls to form a wall assembly for a luminaire housing.
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[0005] According to another exemplary embodiment, a luminaire housing
includes a first a wall assembly having a first side wall, a second side wall, a first end
wall connected to the first and second side walls, and a second end wall connected to
the first and second side walls. A mounting plate is connected to the wall assembly
so that the position of the mounting plate can be adjusted with respect to the wall
assembly. A door having alens is connected to the wall assembly and moveable
between an open position and a closed position.
[0006] According to another exemplary embodiment, a luminaire housing
includes a first side wall and a second sidewall connected to a first end wall and a
second endwall. A top cover is connected to the first and second sidewalls and the
first and second endwalls. A recess is positioned in the top cover to receive a control
component for a light emitter.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] 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:
[0008] FIG. 1is a bottom perspective view of an exemplary luminaire;
[0009] FIG. 2 is a top perspective view of the luminaire of FIG. 1;
[0010] FIG. 3 is a bottom perspective view of the luminaire of FIG. 1 with the door
open and the mounting plate partially removed;
[0011] FIG. 4 is atop perspective, exploded, view of the of the luminaire of FIG. 1;
[0012] FIG. 5is a top perspective view of another exemplary luminaire;
[0013] FIG. 6 is a bottom perspective view of the luminaire of FIG. 5 with the door
assembly in an open position;
[0014] FIG. 7is a bottom perspective view of the luminaire of FIG. 5 with the door
removed;
[0015] FIG. 8 is a bottom perspective view of an exemplary mounting plate;
[0016] FIG. 9 is a top perspective, exploded view of the luminaire of FIG. 5;
[0017] FIG. 10 is a top perspective view of the luminaire of FIG. 5;

[0018] FIG. 11is a top perspective view of another exemplary luminaire;
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[0019] FIG. 12 is a bottom perspective view of the luminaire of FIG. 11 with the
door assembly in an open position;

[0020] FIG. 13 is a bottom perspective view of another exemplary luminaire;
[0021] FIG. 14 is a top perspective view of the luminaire of FIG. 13;

[0022] FIG. 15 is a bottom perspective view of the luminaire of FIG. 13 with the
door assembly in an open position;

[0023] FIG. 16 s a top perspective view of an exemplary end wall;

[0024] FIG. 17is a front view of the end wall of FIG. 16;

[0025] FIG. 18 is a left side view of the end wall of FIG. 16;

[0026] FIG. 19is a top view of an exemplary mounting plate;

[0027] FIG. 20 is a bottom view of the mounting plate of FIG. 19;

[0028] FIG. 21is a magnified view of detail A of FIG. 19;

[0029] FIG. 22 is a sectional view of FIG. 21 taken along line B-B;

[0030] FIG. 23 is a sectional view of FIG. 19 taken along line C-C;

[0031] FIG. 24 is a left side view of an exemplary side wall;

[0032] FIG. 25 is a front view of the side wall of FIG. 24;

[0033] FIG. 26 is a magnified view of detail A of FIG. 24;

[0034] FIG. 27is a bottom view of an exemplary housing assembly;

[0035] FIG. 28 is a right side view of the housing assembly of FIG. 27;

[0036] FIG. 29 is a magnified view of detail A of FIG. 27;

[0037] FIG. 30 is a sectional view of FIG. 29 taken along line B-B;

[0038] FIG. 311is a sectional view of FIG. 27 taken along line C-C;

[0039] FIG. 32 is a sectional view of FIG. 28 taken along line E-E;

[0040] FIG. 33 is a bottom perspective view of an exemplary housing assembly;
[0041] FIG. 34 is a bottom, unfolded view of the housing assembly of FIG. 33;
[0042] FIG 35 is a bottom view of the housing assembly of FIG. 33;

[0043] FIG. 36 is a sectional view of FIG. 35 taken along line A-A;

[0044] FIG. 37is a bottom perspective view of an exemplary housing assembly;
[0045] FIG. 38 is a bottom view of the housing assembly of FIG. 37; and
[0046] FIG. 39 is a front view of the housing assembly of FIG. 37.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

~3~
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[0047] FIGS. 1-4 depict an exemplary embodiment of a luminaire 10 having a
housing assembly 12 and one or more light emitting devices (not shown). The light
emitting device can include one or more Light Emitting Diodes (LEDs), fluorescents,
halogens, or other light emitters. The luminaire 10 has a 1x4 configuration — that is,
it is 4 times longer in one dimension, length or width, than it is in the other. For
example, a 1 foot by 4 foot luminaire.

[0048] In anexemplary embodiment the housing assembly 12 includes a first side
wall 14, a second side wall 16, a first end wall 18, and a second end wall 20, a support
for retaining the light emitting device, for example a mounting plate 22, a cover 24,
and a door 26. The various components of the housing assembly 12 can be a single
piece or formed from multiple pieces and connected together, for example through
brackets, rivets, fasteners, or other mounting features. In an exemplary
embodiment, the side walls 14, 16 and end walls 18, 20 are made from sheet metal, or
other stiff, lightweight material.

[0049] As best shown in FIGS. 1-4, and according to various exemplary
embodiments, each of the first and second side walls 14, 16 and first and second end
walls 18, 20 includes a bottom flange 28A, 28B, 28C, 28D that combines when
assembled to form a mounting flange 28 for the housing assembly 12. The mounting
flange 28 can be used as a grip or grip-slot type mounting flange when placed in
recessed ceiling.

[0050] In anexemplary embodiment, the door 26 includes a frame 30
surrounding an optical element 32, for example a lens or diffuser, which can be
removably received by the door 26. The door 26 is moveably and removably
connected to the remainder of the housing assembly 12, for example to the side walls
14, 16, so that different door types can be used with the housing assembly 12. The
mounting plate 22 is removably and moveably connected to the first and second end
walls 18, 20.

[0051] FIGS. 5-10 depict another exemplary embodiment of a luminaire 100
having a housing assembly 112 and one or more light emitting devices 102. The
luminaire 100 is configured to have a 2x2 size. The housing assembly 112 includes

first and second side walls, 114, 116, first and second end walls, 118, 120, a mounting
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plate 122, a cover 124. A door 126 having a frame 130 and an optical element 132.
The door 126 can optionally include a cross member 134. The cross member 134 can
separate the optical element 132 into four different segments or retain four separate
optical elements 132.

[0052] Inthe exemplary embodiment shown in FIG. 7, the flange 128 of the first
side wall 114 includes a pair of cutout portions 136 to act as a hinge to pivotably
receive a portion of the door 126, for example a protrusion on the door 126. The
second side wall 116, includes one or more latches 138 for retaining the door 126 in
the closed position. The cutout portions 136 and latches 138 can be incorporated
into any of the exemplary embodiments described herein.

[0053] Asbest shown in FIG. 9, the light emitting device 102 includes a substrate
104 containing a plurality of LED packages or modules 106. The substrates are
connected to the mounting plate 122, for example through one or more fasteners.
FIG. 9 shows 8 LED substrates 104, although different numbers can be used
depending on the size and configuration of the luminaire 100. As best shown in the
exemplary embodiment of FIG. 10, the top of the mounting plate 122 receives one or
more power or control components 108, for example an LED ballasts or driver. The
top and bottom surfaces of the mounting plate 122 can include a number of grooves
and openings for connecting the light emitting devices 102 and power control
component 108, and to provide pathways or conduits for connectors between the
two. The light emitting device 102 can be incorporated into any of the exemplary
embodiments described herein.

[0054] FIGS. 11 and 12 depict an exemplary embodiment of a luminaire 200
having a housing assembly 212 configured to have a 2x4 size. The housing assembly
212 includes first and second side walls 214, 216, first and second end walls 218, 220,
a mounting plate 222, and a cover 224. A door 226 having a frame 230 and one or
more optical elements 232 is connected to the housing 212. The door 226 can also
include an optional cross member 234. The cross member 234 can separate the
optical element 232 into six different segments or retain six separate optical elements

232.
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[0055] FIGS. 13-15 depict an exemplary embodiment of a luminaire 300 having a
housing assembly 312 configured as an edge lighting device. The housing assembly
312 includes first and second side walls, 314, 316, first and second end walls, 318,
320, a cover 324, and a door 326 having a frame 330 and one or more optical
elements 332. In this assembly, the mounting plate is removed and the light emitting
device (not shown) and cover are positioned on, and connected to, the door 326. The
exemplary optical element 332 shown curves toward the light emitting device.
[0056] FIGS. 16-18, depict an exemplary end wall 18 that can be used with any of
the exemplary embodiments described herein. The end wall 18 includes a set of
ladder adjustment features 40, for example a first ladder adjustment feature and a
second ladder adjustment feature. The ladder adjustment feature 40 includes a
vertical slot 42 with a plurality of branching slots 44 extending therefrom. The
branching slots 44 extend away from the vertical slot 42 and curve downward
towards the flange 28. In various exemplary embodiments, the mounting plate 22
includes a plurality of posts or other protrusions extending from a first end and a
second end to be removeably received in a respective ladder adjustment feature 4o0.
Adjusting the position of the mounting plate 22 in the ladder adjustment features 40
adjusts the spacing of the light emitting device to the ceiling and to the optical
component 32 in the door 26. By adjusting the distance to the optical component 32,
the characteristics of the light emitted to a room can be modified. For example, the
optical component 32 may contain a plurality of diffuser elements that disperse the
light based on the position of the light source.

[0057] FIGS. 19-23, depict an exemplary mounting plate 22 having a bottom
surface and a top surface. One or more light emitting devices are connected to the
bottom surface of the mounting plate 22 and hardware associated with the light
emitting devices, for example a driver or ballast, is positioned on top of the mounting
plate 22. The mounting plate 22 can include various mounting features to connect
hardware and apertures, including slots and openings, to provide a passage for
electrically connecting a light emitting device to the hardware. FIGS. 19-22 depict a
mounting plate 22 having one or more clips 48 to retain drivers and one or more

slots 46 to provide a conduit for one or more conductors.
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[0058] FIGS. 24-26 depict an exemplary sidewall 14. The sidewall 14 includes a
cut out portion 50 that acts as a hinge to pivotally receive a portion of the door 26.

As best shown in the exemplary embodiments of FIGS. 3, 6, 12, and 15, one side of
the door 26, 126, 226, 326 can be pivoted with respect to the cutout portion 50 and
the mounting plate 22 can be pivoted about the two ladder adjustment features 40 on
opposite end walls 18, 20 to provide access from below the luminaire 10, without
having to remove the entire light housing assembly 12. This can allow a user to
install or replace components of the luminaire without removing the housing form
the ceiling or removing ceiling components to gain access to the top of the luminaire.
[0059] The sidewalls 12, 14 can be formed at any length and the end walls 18, 20
may also be formed at any length. Different sizes of side walls 12, 14 and end walls
18, 20 can be connected together, providing a modular unit that can be used in
different applications. For example, a set of end walls 18, 20 having a length of two
feet can be used with sets of side walls 12, 14 having a length of two through six feet
to form different length luminaires.

[0060] FIGS. 27-32 depict an exemplary embodiment of a single piece luminaire
housing 412 that can be formed or molded as a single piece, unitary and/or
monolithic structure. The housing assembly 412 includes first and second side walls
414, 416, first and second end walls 418, 420, a top cover 424, and a bottom flange
428. The first side wall includes one or more hinge cut outs 450 to pivotally receive a
door assembly (not shown). The housing 412 can be formed in different sizes and
shapes.

[0061] FIGS. 33-36 depict an exemplary housing assembly 612 having first and
second side walls 614, 616, first and second end walls 618, 620, a top cover 624, and
a bottom flange 628. The cover 624 includes a pair of recesses 652 to receive one or
more power or control components, for example an LED driver. One or more plates,
or other structures or substrates, containing LEDs can be placed into the interior of
the housing assembly 612 and connected to one or more control components
positioned in the recess 652. FIGS. 37-39 depict a similar housing assembly 712
having a substantially rectangular configuration. The housings 612, 712 can be

formed in different sizes and shapes.
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[0062] 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 to limit the invention to the exemplary embodiments disclosed. 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 appended claims. The
specification describes specific examples to accomplish a more general goal that may
be accomplished in another way.

[0063] 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.



WO 2016/114931 PCT/US2015/068116

What Is Claimed:

1. A modular luminaire system comprising:
a first set of side walls having a first length;
a second set of side walls having a second length different than the first length;
a first set of end walls having a third length; and
a second set of end walls having a fourth length different than the third length,
wherein one of the first and second sets of side walls is connected to one of the
first and second sets of end walls to form a wall assembly for a luminaire

housing.

2. The modular luminaire system of claim 1, wherein the first and second sets of side
walls are formed to have a length in the range of approximately 1 foot to
approximately ten feet and the first and second sets of end walls are formed to

have a length in the range of approximately 1 foot to approximately ten feet.

3. The modular luminaire system of claim 1, further comprising a support connected

to the wall assembly and a lens connected to the wall assembly.

4. The modular luminaire system of claim 3, wherein the lens is connected to a door

that is moveably connected to the wall assembly.

5. The modular luminaire system of claim 3, wherein the position of the support

with respect to the wall assembly is adjustable.

6. The modular luminaire system of claim 3, wherein the end walls includes a height

adjustment feature and the support is connected to the height adjustment feature.

7. The modular luminaire system of claim 6, wherein the height adjustment feature
includes a ladder adjustment feature having a vertical slot and a plurality of

branching slots.



WO 2016/114931 PCT/US2015/068116

8. The modular luminaire system of claim 1, further comprising a door having a lens

and connected to the wall assembly and a support connected to the door.

9. Aluminaire housing comprising:

a wall assembly having a first side wall, a second side wall, a first end wall
connected to the first and second side walls, and a second end wall
connected to the first and second side walls;

a mounting plate connected to the wall assembly so that the position of the
mounting plate can be adjusted with respect to the wall assembly; and

a door having a lens connected to the wall assembly and moveable between an

open position and a closed position.

10. The luminaire housing of claim 9, wherein the mounting plate is pivotally

connected to the wall assembly.

11. The luminaire housing of claim 9, wherein the first and second end walls includes
a height adjustment feature and the mounting plate is connected to the height

adjustment feature.

12. The luminaire housing of claim 9, wherein the height adjustment feature includes
aladder adjustment feature having a vertical slot and a plurality of branching

slots.

13. The luminaire housing of claim 12, wherein the branching slots include a

downward curve.

14. The luminaire housing of claim 9, wherein the door is pivotally connected to the

wall assembly.

15. The luminaire housing of claim 9, further comprising one or more light emitters
connected to the mounting plate.
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16. The luminaire housing of claim 15, further comprising a control component

connected to the mounting plate and operably connected to the one or more light
emitters.

17. A luminaire housing comprising:
a first side wall and a second sidewall connected to a first end wall and a second

endwall;

a top cover connected to the first and second sidewalls and the first and second
endwalls; and

a recess positioned in the top cover to receive a control component for a light
emitter.

18. The luminaire housing of claim 17, wherein the recess is sized to receive a

driver.

19. The luminaire housing of claim 17, wherein the first and second sidewalls, the

first and second endwalls, and the recess are integrally formed.

20.The luminaire housing of claim 17, further comprising a second recess

positioned in the top cover to receive a control component for a light emitter.

~11 ~
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concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fee must be paid.

Group |: Claims 1-8 are directed towards a luminaire system comprising a first set of side walls having a first length; a second set of side
walls having a second length different than the first length; a first set of end walls having a third length; and a second set of end walls
having a fourth length different than the third length. '

Group II: Claims 9-16 are directed towards a mounting plate connected to the wall assembly so that the position of the mounting plate
can be adjusted with respect to the wall assembly; and a door having a lens connected to the wall assembly and moveable between an
open position and a closed position.

Group IlI: Claims 17-20 appear to be directed towards a top cover connected to the first and second sidewalls and the first and second
endwalls; and a recess positioned in the top cover to receive a control component for a light emitter.

The inventions listed as Groups I-1ll do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features.

The special technical features of Group | are at least a first set of side walls having a first length; a second set of side walls having a
second length different than the first length; a first set of end walls having a third length; and a second set of end walls having a fourth
length different than the third length, which Groups Il & Il do not have. Group Il has at least a mounting plate connected to the wall
assembly so that the position of the mounting plate can be adjusted with respect to the wall assembly; and a door having a lens
connected to the wall assembly and moveable between an open position and a closed position, which Groups | & Il do not have. Group
IIl has at least a top cover connected to the first and second sidewalls and the first and second endwalls; and a recess positioned in the
top cover to receive a control component for a light emitter, which Groups | & Il do not have.

The common technical features are at least a luminaire housing comprising: a wall assembly having a first side wall, a second side wall,
a first end wall connected to the first and second side walls, and a second end wall connected to the first and second side walls, forming
a wall assembly for the luminaire housing. These common technical features are previously disclosed by US 8,220,961 A to Belknap,
Lines et al. (hereinafter ‘Belknap'). Belknap discloses a luminaire housing (an LED light fixture with a housing; figure 3, column 4, lines
10-43) comprising: a wall assembly having a first side wall (a left wall; figure 3), a second side wall (a right wall; figure 3), a first end wall
connected to the first and second side walls (a forward wall connected to the left and right walls, respectively; figure 3), and a second
end wall connected to the first and second side walls (a rearward wall connected to the left and right walls, respectively, figure 3),
forming a wall assembiy for the luminaire housing (the walls form the LED light fixture housing; figure 3).

Since these features are previously disclosed by Belknap, these are not special and so Groups |-l lack unity.
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IlI  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
***See additional sheet™*

1. [:I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos..

4. ﬁ No r.equired adqitiona! search fees were 'timely pa_lid b){ the applicant. Cpnsequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Claims 1-8

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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