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(57) Abstract: An adjustable lighting apparatus includes a lighting module that is rotatably adjustable about a first rotation axis relative
to an adjustable mount. The lighting module may include a heat sink, a driver, and a light source. The adjustable mount may include a
base structure, a retainer, a shield, and a secondary shield. A trim may also be coupled to the adjustable mount. In some implementations,
the lighting module translates along a first translation axis defined by the adjustable mount while rotating about the first rotation axis
in order to reorient the light source while reducing shading losses caused by the adjustable mount. Openings in the base structure and
the shield may be substantially covered at all rotational positions of the lighting module using a combination of the shield, the trim, the
heat sink, and the secondary shield, thus eliminating the need for an additional enclosure.
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METHODS AND APPARATUS FOR ADJUSTING A LUMINAIRE

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to U.S. provisional application serial no.
62/610,864, filed December 27, 2017, entitled “ADJUSTABLE LIGHT APPARATUS,” and U.S
provisional application serial no, 62/728,451, filed September 7, 2018, entitled “ADJUSTABLE
LIGHT APPARATUS,” which are both incorporated by reference herein in their entirety.

BACKGROUND

[0002] Adjustable lighting fixtures provide users the ability to configure lighting conditions in an
interior or exterior space by allowing the user to redirect light from the lighting fixture along a
desired orientation. Typically, a light source is mechanically coupled to a housing such that the
light source may rotate about one or more rotational axes relative to the housing. The housing in
a conventional adjustable lighting fixture typically includes one or more openings shaped and
dimensioned to accommodate the range of motion of the light source. Depending on the position
of the light source, a portion of these openings may be exposed allowing users to see into a
ceiling or a wall space. One common approach to prevent visibility through a portion of such a
fixture to see into a ceiling or a wall space is to install a substantial enclosure around the light
source and the lighting fixture to visually cover (or block) the openings in the housing. The
inclusion of such an enclosure increases the overall size of the lighting fixture, which in turn can
hinder or, in some instances, prevent the installation of an adjustable lighting fixture in a
confined ceiling or wall space, such as in a multifamily housing environment.

[0003] Additionally, in some conventional adjustable lighting fixtures particularly intended for
recessed lighting applications (e.g., in which the lighting fixture is recessed behind a wall or a
ceiling in a built environment), the light source may be initially recessed with respect to a ceiling
or a wall space when the lighting fixture is in a nominal centered position (e.g., substantially
downlighting an area below a recessed lighting fixture installation in a ceiling). However, once
the light source is rotated, a portion of the light source may protrude from the plane of the ceiling

or the wall, which undermines the nature and intent of the recessed lighting fixture.
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SUMMARY

[0004] The Inventors have recognized and appreciated that adjustable lighting fixtures offer
users flexibility in reconfiguring lighting conditions in order to meet personal preferences.
However, the Inventors have also recognized and appreciated that conventional recessed
adjustable lighting fixtures typically provide adjustment at the expense of aesthetic quality and/or
installation into confined ceiling or wall spaces. In particular, for conventional adjustable
lighting fixtures, especially recessed adjustable lighting fixtures, the Inventors have recognized
and appreciated that the manner in which mechanical adjustment of the light source is provided
detrimentally affects the aesthetic quality of the lighting fixture and the form factor of the
lighting fixture.

[0005] The present disclosure is thus directed to various inventive apparatus and methods for
adjusting an orientation of a light source. In some implementations, an adjustable lighting
apparatus includes a lighting module and an adjustable mount. The lighting module includes a
light source to emit light and at least one motion track. The lighting module rotates about a first
rotation axis relative to the adjustable mount. The adjustable mount includes a first cavity that
substantially surrounds the light source, a first opening that is aligned proximate to and, in some
instances, abuts the lighting module, and a second opening through which light from the light
source passes through. The adjustable mount also includes one or more slots defining one or
more translation axes. The adjustable mount also includes at least one motion rail that is slidable
relative to the at least one motion track. The first rotation axis intersects a first translation axis
from the one or more translation axes. The at least one motion track and the at least one motion
rail cause the lighting module to translate along the first translation axis when rotating about the
first rotation axis. The adjustable mount also includes a shield, disposed, at least in part, inside
the first cavity of the adjustable mount, with a second cavity that substantially surrounds the light
source. The shield has a rotation slot through which the light source is coupled to the heat sink in
the lighting module. The shield is coupled to the lighting module and the adjustable mount such
that the shield translates with the lighting module along only the first translation axis when the
lighting module rotates about the first rotation axis.

[0006] It should be appreciated that all combinations of the foregoing concepts and additional

concepts discussed in greater detail below (provided such concepts are not mutually inconsistent)
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are contemplated as being part of the inventive subject matter disclosed herein. In particular, all
combinations of claimed subject matter appearing at the end of this disclosure are contemplated
as being part of the inventive subject matter disclosed herein. It should also be appreciated that
terminology explicitly employed herein that also may appear in any disclosure incorporated by
reference should be accorded a meaning most consistent with the particular concepts disclosed

herein.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The skilled artisan will understand that the drawings primarily are for illustrative
purposes and are not intended to limit the scope of the inventive subject matter described herein.
The drawings are not necessarily to scale; in some instances, various aspects of the inventive
subject matter disclosed herein may be shown exaggerated or enlarged in the drawings to
facilitate an understanding of different features. In the drawings, like reference characters
generally refer to like features (e.g., functionally similar and/or structurally similar elements).
[0008] FIG. 1A illustrates an exploded view of a light assembly, according to one or more
embodiments.

[0009] FIG. 1B illustrates another exploded view of a light assembly, according to one or more
embodiments.

[0010] FIG. 1C illustrates a cross section view of the light assembly showing a mechanical
coupler and a corresponding slot, according to one or more embodiments.

[0011] FIG. 1D illustrates another cross section view of the light assembly, according to one or
more embodiments.

[0012] FIG. 1E illustrates a perspective view of a housing of the light assembly, according to
one or more embodiments.

[0013] FIG. 1F illustrates a perspective view of the heat sink, according to one or more
embodiments.

[0014] FIG. 1G illustrates a top plan view of the heat sink, according to one or more
embodiments.

[0015] FIG. 1H is a bottom perspective view of a light module with a driver assembly, according

to an implementation.
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[0016] FIG. 2A illustrates a cross section of the heat sink and the housing twist and locked to
each other, according to one or more embodiments.

[0017] FIG. 2B illustrates another cross section of the heat sink and the housing twist and locked
to each other, according to one or more embodiments.

[0018] FIG. 3A illustrates a side view of an adjustable light apparatus in a first state, according
to one or more embodiments.

[0019] FIG. 3B illustrates a side view of the adjustable light apparatus in a second state,
according to one or more embodiments.

[0020] FIG. 4A illustrates a cross section of the adjustable light apparatus in a first state with the
lampshade, according to one or more embodiments.

[0021] FIG. 4B illustrates a cross section of the adjustable light apparatus in a second state with
the lampshade, according to one or more embodiments.

[0022] FIG. 5A illustrates a perspective view of the adjustable light apparatus in a first state,
according to one or more embodiments.

[0023] FIG. 5B illustrates a bottom view of the adjustable light apparatus in the first state,
according to one or more embodiments.

[0024] FIG. 6A illustrates a perspective view of the adjustable light apparatus in a second state,
according to one or more embodiments.

[0025] FIG. 6B illustrates a bottom view of the adjustable light apparatus in the second state,
according to one or more embodiments.

[0026] FIG. 7A illustrates a perspective view of an adjustable mount, according to one or more
embodiments.

[0027] FIG. 7B illustrates another perspective view of the adjustable mount, according to one or
more embodiments.

[0028] FIG. 8A illustrates an inside of the adjustable mount, according to one or more
embodiments.

[0029] FIG. 8B is a zoom-in diagram of the adjustable mount, according to one or more
embodiments.

[0030] FIG. 9A illustrates a perspective view of a light apparatus with a hanger frame, according

to one or more embodiments.
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[0031] FIG. 9B illustrates a perspective view of a light apparatus with a hanger frame, according
to one or more embodiments.

[0032] FIG. 9C illustrates a perspective view of a light apparatus with a hanger frame, according
to one or more embodiments.

[0033] FIG. 10A is a right view of an adjustable lighting apparatus, according to an
implementation.

[0034] FIG. 10B is a right view of the lighting assembly shown in FIG. 10A in a rotated state.
[0035] FIG. 10C is a right cross-sectional view of the lighting assembly shown in FIG. 10A.
[0036] FIG. 10D is a right cross-sectional view of the lighting assembly shown in FIG. 10C in a
rotated state.

[0037] FIG. 10E is a left cross-sectional view of the lighting assembly shown in FIG. 10A.
[0038] FIG. 10F is a left cross-sectional view of the lighting assembly shown in FIG. 10E in a
rotated state.

[0039] FIG. 10G is another left cross-sectional view of the lighting assembly shown in FIG.
10A.

[0040] FIG. 10H is a left cross-sectional view of the lighting assembly shown in FIG. 10G in a
rotated state.

[0041] FIG. 10I is a top, right, rear perspective view of the lighting assembly shown in FIG.
10A.

[0042] FIG. 10J is a top, left, front perspective view of the lighting assembly shown in FIG.
10A.

[0043] FIG. 10K is a bottom, rear perspective view of the lighting assembly shown in FIG. 10A
in a rotated state.

[0044] FIG. 10L is a bottom, left, front perspective view of the lighting assembly shown in FIG.
10A in a rotated state.

[0045] FIG. 11A is an exploded view of an adjustable lighting apparatus, according to an
implementation.

[0046] FIG. 11B is a table showing the various parts of the lighting assembly shown in FIG.
11A.
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[0047] FIG

. 12A is a bottom view of a heat sink of an adjustable lighting apparatus, according to

an implementation.

[0048] FIG. 12B is a top view of the heat sink shown in FIG. 12A.

[0049] FIG. 12C is a rear view of the heat sink shown in FIG. 12A.

[0050] FIG. 12D is a right view of the heat sink shown in FIG. 12A.

[0051] FIG. 12E is a top, rear, right perspective view of the heat sink shown in FIG. 12A.

[0052] FIG. 12F is a cross-sectional view of the heat sink shown in FIG. 12A along the plane A-
A

[0053] FIG. 12G is a cross-sectional view of the heat sink shown in FIG. 12B along the plane B-
B.

[0054] FIG. 13A is a bottom perspective view of a driver assembly, according to an
implementation.

[0055] FIG. 13B is a top perspective, cross-sectional view of the driver assembly shown in FIG.
13A.

[0056] FIG. 14A is a top view of an optic holder of an adjustable lighting apparatus, according to

an implementation.

[0057] FIG.
[0058] FIG.
[0059] FIG.
[0060] FIG.

A-A.

[0061] FIG.

B-B.

[0062] FIG.

C-C.
[0063] FIG

14B is a front view of the optic holder shown in FIG. 14A.

14C is a right view of the optic holder shown in FIG. 14A.

14D is a rear, front, right perspective view of the optic holder shown in FIG. 14A.
14E is a cross-sectional view of the optic holder shown in FIG. 14A along the plane
14F is a cross-sectional view of the optic holder shown in FIG. 14A along the plane

14G is a cross-sectional view of the optic holder shown in FIG. 14A along the plane

. 15A is a top view of a retaining ring of an adjustable lighting apparatus, according

to an implementation.

[0064] FIG
[0065] FIG
plane A-A.

. 15B is a right view of the retaining ring shown in FIG. 15A.

. 15C is a cross-sectional view of the retaining ring shown in FIG. 15A along the
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[0066] FIG. 15D is a top, right perspective view of the retaining ring shown in FIG. 15A.

[0067] FIG. 16A is a bottom view of an optic holder of an adjustable lighting apparatus,
according to an implementation.

[0068] FIG. 16B is a top view of the optic holder shown in FIG. 16A.

[0069] FIG. 16C is a right view of the optic holder shown in FIG. 16A.

[0070] FIG. 16D is a bottom, right perspective view of the optic holder shown in FIG. 16A.
[0071] FIG. 16E is a cross-sectional view of the optic holder shown in FIG. 16A along the plane
A-A.

[0072] FIG. 16F is a cross-sectional view of the optic holder shown in FIG. 16A along the plane
B-B.

[0073] FIG. 17A is a right side view of a heat sink arm of an adjustable lighting apparatus,
according to an implementation.

[0074] FIG. 17B is a front view of the heat sink arm shown in FIG. 17A.

[0075] FIG. 17C is a top view of the heat sink arm shown in FIG. 17A.

[0076] FIG. 17D is a top, front perspective view of the heat sink arm shown in FIG. 17A.

[0077] FIG. 18A is front view of a push bracket of an adjustable lighting apparatus, according to
an implementation.

[0078] FIG. 18B is a right view of the push bracket shown in FIG. 18A.

[0079] FIG. 18C is a bottom view of the push bracket shown in FIG. 18A.

[0080] FIG. 18D is a top, front, right view of the push bracket shown in FIG. 18A.

[0081] FIG. 19A is a top view of a locking nut of an adjustable lighting apparatus, according to
an implementation.

[0082] FIG. 19B is a front view of the locking nut shown in FIG. 19A.

[0083] FIG. 19C is a right view of the locking nut shown in FIG. 19A.

[0084] FIG. 19D is a top, front, right view of the locking nut shown in FIG. 19A.

[0085] FIG. 20A is a top view of a base structure of an adjustable lighting apparatus, according
to an implementation.

[0086] FIG. 20B is a front view of the base structure shown in FIG. 20A.

[0087] FIG. 20C is a right view of the base structure shown in FIG. 20A.

[0088] FIG. 20D is a left view of the base structure shown in FIG. 20A.
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[0089] FIG. 20E is a bottom view of the base structure shown in FIG. 20A.

[0090] FIG. 20F is a top, rear, right perspective view of the base structure shown in FIG. 20A.
[0091] FIG. 20G is a cross-section view of the base structure shown in FIG. 20A along the plane
A-A.

[0092] FIG. 20H is a cross-sectional view of the base structure shown in FIG. 20A along the
plane B-B.

[0093] FIG. 21A is front view of a retainer of an adjustable lighting apparatus, according to an
implementation.

[0094] FIG. 21B is a rear view of the retainer shown in FIG. 21A.

[0095] FIG. 21C is a bottom view of the retainer shown in FIG. 21A.

[0096] FIG. 21D is a left view of the retainer shown in FIG. 21A.

[0097] FIG. 21E is a top, front, left perspective view of the retainer shown in FIG. 21A.

[0098] FIG. 21F is a cross-sectional view of the retainer shown in FIG. 21B along the plane A-
A

[0099] FIG. 21G is a cross-sectional view of the retainer shown in FIG. 21B along the plane B-
B.

[0100] FIG. 21H is a cross-sectional view of the retainer shown in FIG. 21A along the plane C-
C.

[0101] FIG. 22A is a top view of a shield of an adjustable lighting apparatus, according to an
implementation.

[0102] FIG. 22B is a left view of the shield shown in FIG. 22A.

[0103] FIG. 22C is a front view of the shield shown in FIG. 22A.

[0104] FIG. 22D is a top, front, left perspective view of the shield shown in FIG. 22A.

[0105] FIG. 22E is a cross-sectional view of the shield shown in FIG. 22A along the plane C-C.
[0106] FIG. 23A is a front view of a secondary shield of an adjustable lighting apparatus,
according to an implementation.

[0107] FIG. 23B is a left view of the secondary shield shown in FIG. 23A.

[0108] FIG. 23C is a top view of the secondary shield shown in FIG. 23A.

[0109] FIG. 23D is a front, left perspective view of the secondary shield shown in FIG. 23A.
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[0110] FIG. 24A is a front view of a secondary shield of an adjustable lighting apparatus,
according to an implementation.

[0111] FIG. 24B is a left view of the secondary shield shown in FIG. 24A.

[0112] FIG. 24C is a top view of the secondary shield shown in FIG. 24A.

[0113] FIG. 24D is a front, left perspective view of the secondary shield shown in FIG. 24A.
[0114] FIG. 25A is a top view of a trim of an adjustable lighting apparatus, according to an
implementation.

[0115] FIG. 25B is a front side view of the trim shown in FIG. 25A.

[0116] FIG. 25C is a right view of the trim shown in FIG. 25A.

[0117] FIG. 25D is a top, front, right perspective view of the trim shown in FIG. 25A.

[0118] FIG. 25E is a cross-sectional view of the trim shown in FIG. 25A along the plane B-B.
[0119] FIG. 25F is a magnified view of the trim shown in FIG. 25A in inset A.

[0120] FIG. 25G is a magnified view of the trim shown in FIG. 25E in inset C.

[0121] FIG. 26A is a side view of a spring clip of an adjustable lighting apparatus, according to
an implementation.

[0122] FIG. 26B is a front view of the spring clip shown in FIG. 26A.

[0123] FIG. 27A is a top view of a rotation ring of an adjustable lighting apparatus, according to
an implementation.

[0124] FIG. 27B is a right view of the rotation ring shown in FIG. 27A.

[0125] FIG. 27C is a front view of the rotation ring shown in FIG. 27A.

[0126] FIG. 27D is a top, front, right perspective view of the rotation ring shown in FIG. 27A.
[0127] FIG. 27E is a cross-sectional view of the rotation ring shown in FIG. 27A along the plane
A-A.

[0128] FIG. 27F is a magnified view of the rotation ring shown in FIG. 27B in inset B.

[0129] FIG. 28A is a right view of a rotation lock of an adjustable lighting apparatus, according
to an implementation.

[0130] FIG. 28B is a top view of the rotation lock shown in FIG. 28A.

[0131] FIG. 28C is a top, right perspective view of the rotation lock shown in FIG. 28A.

[0132] FIG. 29A is a right side view of an adjustable lighting apparatus, according to an

implementation.
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[0133] FIG. 29B is a right side view of the adjustable lighting apparatus shown in FIG. 29A in a
rotated state.

[0134] FIG. 29C is a right side, cross-sectional view of the adjustable lighting apparatus shown
in FIG. 29A.

[0135] FIG. 29D is a right side, cross-sectional view of the adjustable lighting apparatus shown
in FIG. 29B.

[0136] FIG. 29E is a first left side, cross-sectional view of an adjustable lighting apparatus,
according to an implementation.

[0137] FIG. 29F is a first left side, cross-sectional view of the adjustable lighting apparatus
shown in FIG. 29E in a rotated state.

[0138] FIG. 29G is a second left side, cross-sectional view of the adjustable lighting apparatus
shown in FIG. 29E.

[0139] FIG. 29H is a second left side, cross-sectional view of the adjustable lighting apparatus
shown in FIG. 29F.

[0140] FIG. 291 is a top, rear perspective view of an adjustable lighting apparatus, according to
an implementation.

[0141] FIG. 29] is a top, front perspective view of the adjustable lighting apparatus shown in
FIG. 291.

[0142] FIG. 29K is a bottom view of the adjustable lighting apparatus shown in FIG. 291 in a
rotated state.

[0143] FIG. 29L is a bottom, front, left perspective view of the adjustable lighting apparatus
shown in FIG. 29K.

[0144] FIG. 30A is a bottom perspective interior view of an adjustment device and an
adjustment slot of an adjustable lighting apparatus, according to an implementation.

[0145] FIG. 30B is a top perspective exterior view of the adjustment device and the adjust slot
shown in FIG. 30A.

[0146] FIG. 31A is an exploded view of an adjustable lighting apparatus, according to an
implementation.

[0147] FIG. 31B is a table showing the various parts of the adjustable lighting apparatus shown
in FIG. 31A.

10
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[0148] FIG. 32A is a top view of a heat sink of an adjustable lighting apparatus, according to an
implementation.

[0149] FIG. 32B is a bottom view of the heat sink shown in FIG. 32A.

[0150] FIG. 32C is a front view of the heat sink shown in FIG. 32A.

[0151] FIG. 32D is a right side view of the heat sink shown in FIG. 32A.

[0152] FIG. 32E is a cross-sectional view of the heat sink shown in FIG. 32A along the plane A-
A

[0153] FIG. 32F is a cross-sectional view of the heat sink shown in FIG. 32B, along the plane B-
B.

[0154] FIG. 32G is a top, front, right perspective view of the heat sink shown in FIG. 32A.
[0155] FIG. 33A is a top view of an optic holder of an adjustable lighting apparatus, according to
an implementation.

[0156] FIG. 33B is a right side view of the optic holder shown in FIG. 33A.

[0157] FIG. 33C is a front view of the optic holder shown in FIG. 33A.

[0158] FIG. 33D is a top, front, right perspective view of the optic holder shown in FIG. 33A.
[0159] FIG. 33E is a cross-sectional view of the optic holder shown in FIG. 33A along the plane
A-A.

[0160] FIG. 33F is a cross-sectional view of the optic holder shown in FIG. 33A along the plane
B-B.

[0161] FIG. 33G is a cross-sectional view of the optic holder shown in FIG. 33 A along the plane
C-C.

[0162] FIG. 34A is a right side view of a heat sink arm of an adjustable lighting apparatus,
according to an implementation.

[0163] FIG. 34B is a front view of the heat sink arm shown in FIG. 34A.

[0164] FIG. 34C is a top view of the heat sink arm shown in FIG. 34A.

[0165] FIG. 34D is a top, front perspective view of the heat sink arm shown in FIG. 34A.

[0166] FIG. 35A is a front view of a slider plate of an adjustable lighting apparatus, according to
an implementation.

[0167] FIG. 35B is a top view of the slider plate shown in FIG. 35A.

[0168] FIG. 35C is a right side view of the slider plate shown in FIG. 35A.

11
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[0169] FIG. 35D is a cross-sectional view of the slider plate shown in FIG. 35A along the plane
C-C.

[0170] FIG. 35E is a top, front, right perspective view of the slider plate shown in FIG. 35A.
[0171] FIG. 36A is a right side view of a push spring of an adjustable lighting apparatus,
according to an implementation.

[0172] FIG. 36B is a front view of the push spring shown in FIG. 36A.

[0173] FIG. 36C is a top, front perspective view of the push spring shown in FIG. 36A.

[0174] FIG. 37A is a top view of a quarter turn lock of an adjustable lighting apparatus,
according to an implementation.

[0175] FIG. 37B is a right side view of the quarter turn lock shown in FIG. 37A.

[0176] FIG. 37C is a front view of the quarter turn lock shown in FIG. 37A.

[0177] FIG. 37D is a top, front, right perspective view of the quarter turn lock shown in FIG.
37A.

[0178] FIG. 38A is a top view of a base structure of an adjustable lighting apparatus, according
to an implementation.

[0179] FIG. 38B is a bottom view of the base structure shown in FIG. 38A.

[0180] FIG. 38C is a front view of the base structure shown in FIG. 38A.

[0181] FIG. 38D is a right side view of the base structure shown in FIG. 38A.

[0182] FIG. 38E is a cross-sectional view of the base structure shown in FIG. 38A along the
plane A-A.

[0183] FIG. 38F is an expanded view of the base structure shown in FIG. 38A in the region
labeled B.

[0184] FIG. 38G is a top, front, right perspective view of the base structure shown in FIG. 38A.
[0185] FIG. 39A is front view of a retainer of an adjustable lighting apparatus, according to an
implementation.

[0186] FIG. 39B is a rear view of the retainer shown in FIG. 39A.

[0187] FIG. 39C is a bottom view of the retainer shown in FIG. 39A.

[0188] FIG. 39D is a right side view of the retainer shown in FIG. 39A.

[0189] FIG. 39E is a cross-sectional view of the retainer shown in FIG. 39B along the plane A-
A
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[0190] FIG. 39F is a cross-sectional view of the retainer shown in FIG. 39B along the plane B-B.
[0191] FIG. 39G is a cross-sectional view of the retainer shown in FIG. 39A along the plane C-
C.

[0192] FIG. 39H is a top, front, right perspective view of the retainer shown in FIG. 39A.

[0193] FIG. 40A is a top view of a shield of an adjustable lighting apparatus, according to an
implementation.

[0194] FIG. 40B is a front view of the shield shown in FIG. 40A.

[0195] FIG. 40C is a right side view of the shield shown in FIG. 40A.

[0196] FIG. 40D is a cross-sectional view of the shield shown in FIG. 40A along the plane C-C.
[0197] FIG. 40E is a top, front, right perspective view of the shield shown in FIG. 40A.

[0198] FIG. 41A is a top view of a secondary shield of an adjustable lighting apparatus,
according to an implementation.

[0199] FIG. 41B is a right side view of the secondary shield shown in FIG. 41A.

[0200] FIG. 41C is a front view of the secondary shield shown in FIG. 41A.

[0201] FIG. 41D is a top, front, right perspective view of the secondary shield shown in FIG.
41A.

[0202] FIG. 42A is a top view of a trim of an adjustable lighting apparatus, according to an
implementation.

[0203] FIG. 42B is a right side view of the trim shown in FIG. 42A.

[0204] FIG. 42C is a bottom view of the trim shown in FIG. 42A.

[0205] FIG. 42D is a front view of the trim shown in FIG. 42A.

[0206] FIG. 42E is a top, front, left perspective view of the trim shown in FIG. 42A.

[0207] FIG. 43A is a top view of a trim attachment plate of an adjustable lighting apparatus,
according to an implementation.

[0208] FIG. 43B is a right side view of the trim attachment plate shown in FIG. 43A.

[0209] FIG. 43C is a top, right perspective view of the trim attachment plate shown in FIG. 43A.
[0210] FIG. 44A is a top view of a rotation ring of an adjustable lighting apparatus, according to
an implementation.

[0211] FIG. 44B is a right side view of the rotation ring shown in FIG. 44A.
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[0212] FIG. 44C is a cross-sectional view of the rotation ring shown in FIG. 44A along the plane
A-A.

[0213] FIG. 44D is an expanded view of the rotation ring shown in FIG. 44B in the region
labeled B.

[0214] FIG. 44E is a top, front, right perspective view of the rotation ring shown in FIG. 44A.
[0215] FIG. 45A is a top view of a rotation lock of an adjustable lighting apparatus, according to
an implementation.

[0216] FIG. 45B is a front view of the rotation lock shown in FIG. 45A.

[0217] FIG. 45C is a top, front perspective view of the rotation lock shown in FIG. 45A.

[0218] FIG. 46A is a top view of a frame of an adjustable lighting apparatus for new
construction applications, according to an implementation.

[0219] FIG. 46B is a right side view of the frame shown in FIG. 46A.

[0220] FIG. 46C is a cross-sectional view of the frame shown in FIG. 46A along the plane A-A.
[0221] FIG. 46D is a top perspective view of the frame shown in FIG. 46A.

[0222] FIG. 47A is an exploded view of an adjustable lighting apparatus, according to an
implementation.

[0223] FIG. 47B is a table showing the various parts of the adjustable lighting apparatus shown
in FIG. 47A.

[0224] FIG. 48A is a bottom view of a heat sink of an adjustable lighting apparatus, according to
an implementation.

[0225] FIG. 48B is a top view of the heat sink shown in FIG. 48A.

[0226] FIG. 48C is a right view of the heat sink shown in FIG. 48A.

[0227] FIG. 48D is a rear view of the heat sink shown in FIG. 48A.

[0228] FIG. 48E is a top, rear, left perspective view of the heat sink shown in FIG. 48A.

[0229] FIG. 48F is a cross-sectional view of the heat sink shown in FIG. 48A along the plane A-
A

[0230] FIG. 48G is a cross-sectional view of the heat sink shown in FIG. 48B along the plane B-
B.

[0231] FIG. 49A is a top view of an optic holder of an adjustable lighting apparatus, according to

an implementation.
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[0232] FIG. 49B is a front view of the optic holder shown in FIG. 49A.

[0233] FIG. 49C is a right view of the optic holder shown in FIG. 49A.

[0234] FIG. 49D is a rear, front, right perspective view of the optic holder shown in FIG. 49A.
[0235] FIG. 49E is a cross-sectional view of the optic holder shown in FIG. 49A along the plane
A-A.

[0236] FIG. 49F is a cross-sectional view of the optic holder shown in FIG. 49A along the plane
B-B.

[0237] FIG. 49G is a cross-sectional view of the optic holder shown in FIG. 49A along the plane
C-C.

[0238] FIG. S0A is a right side view of a heat sink arm of an adjustable lighting apparatus,
according to an implementation.

[0239] FIG. 50B is a front view of the heat sink arm shown in FIG. 50A.

[0240] FIG. 50C is a top view of the heat sink arm shown in FIG. S0A.

[0241] FIG. 50D is a top, front perspective view of the heat sink arm shown in FIG. 50A.

[0242] FIG. 51A is a front view of a slider plate of an adjustable lighting apparatus, according to
an implementation.

[0243] FIG. 51B is a top view of the slider plate shown in FIG. 5TA.

[0244] FIG. 51C is a left view of the slider plate shown in FIG. S1A.

[0245] FIG. 51D is a cross-sectional view of the slider plate shown in FIG. 51A along the plane
C-C.

[0246] FIG. S1E is a top, front, left perspective view of the slider plate shown in FIG. 51A.
[0247] FIG. 52A is aright view of a push spring of an adjustable lighting apparatus, according to
an implementation.

[0248] FIG. 52B is a front view of the push spring shown in FIG. 52A.

[0249] FIG. 52C is a front, right perspective view of the push spring shown in FIG. 52A.

[0250] FIG. 53A is a right view of a quick release lever of an adjustable lighting apparatus,
according to an implementation.

[0251] FIG. 53B is a rear view of the quick release lever shown in FIG. 53A.

[0252] FIG. 53C is a top view of the quick release lever shown in FIG. 53A.
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[0253] FIG. 53D is a top, rear, right perspective view of the quick release lever shown in FIG.
S53A.

[0254] FIG. 54A is a front view of a quick release pin of an adjustable lighting apparatus,
according to an implementation.

[0255] FIG. 54B is a left view of the quick release pin shown in FIG. 54A.

[0256] FIG. 54C is a top, rear, right perspective view of the quick release pin shown in FIG.
S54A.

[0257] FIG. 55A is a top view of a base structure of an adjustable lighting apparatus, according
to an implementation.

[0258] FIG. 55B is a bottom view of the base structure shown in FIG. S5A.

[0259] FIG. 55C is a front view of the base structure shown in FIG. 55A.

[0260] FIG. 55D is a left view of the base structure shown in FIG. S5A.

[0261] FIG. 55E is a top, front, left perspective view of the base structure shown in FIG. 55A.
[0262] FIG. 55F is a cross-section view of the base structure shown in FIG. 55A along the plane
A-A.

[0263] FIG. 55G is a magnified view of the base structure shown in FIG. 55A in the inset B.
[0264] FIG. 56A is front view of a retainer of an adjustable lighting apparatus, according to an
implementation.

[0265] FIG. 56B is a rear view of the retain shown in FIG. 56A.

[0266] FIG. 56C is a bottom view of the retainer shown in FIG. 56A.

[0267] FIG. 56D is a left view of the retainer shown in FIG. 56A.

[0268] FIG. S6E is a top, front, left perspective view of the retainer shown in FIG. 56A.

[0269] FIG. 56F is a cross-sectional view of the retainer shown in FIG. 56B along the plane A-
A

[0270] FIG. 56G is a cross-sectional view of the retainer shown in FIG. 56B along the plane B-
B.

[0271] FIG. 56H is a cross-sectional view of the retainer shown in FIG. S6A along the plane C-
C.

[0272] FIG. 57A is a top view of a shield of an adjustable lighting apparatus, according to an

implementation.
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[0273] FIG. 57B is a left view of the shield shown in FIG. 57A.

[0274] FIG. 57C is a front view of the shield shown in FIG. 57A.

[0275] FIG. 57D is a top, front, left perspective view of the shield shown in FIG. 57A.

[0276] FIG. S7E is a cross-sectional view of the shield shown in FIG. 57A along the plane C-C.
[0277] FIG. 58A is a right view of a stabilizing pin of an adjustable lighting apparatus, according
to an implementation.

[0278] FIG. 58B is a front view of the threaded pin shown in FIG. S8A.

[0279] FIG. 58C is a right, front perspective view of the threaded pin shown in FIG. 58A.

[0280] FIG. 59A is a front view of a secondary shield of an adjustable lighting apparatus,
according to an implementation.

[0281] FIG. 59B is a left view of the secondary shield shown in FIG. 59A.

[0282] FIG. 59C is a top view of the secondary shield shown in FIG. 59A.

[0283] FIG. 59D is a front, left perspective view of the secondary shield shown in FIG. 59A.
[0284] FIG. 60A is a top view of a trim of an adjustable lighting apparatus, according to an
implementation.

[0285] FIG. 60B is a front side view of the trim shown in FIG. 60A.

[0286] FIG. 60C is a right view of the trim shown in FIG. 60A.

[0287] FIG. 60D is a top, front, right perspective view of the trim shown in FIG. 60A.

[0288] FIG. 61A is a top view of a trim of an adjustable lighting apparatus, according to an
implementation.

[0289] FIG. 61B is a bottom view of the trim shown in FIG. 61A.

[0290] FIG. 61C is a right view of the trim shown in FIG. 61A.

[0291] FIG. 61D is a front view of the trim shown in FIG. 61A.

[0292] FIG. 61E is a top, front, right perspective view of the trim shown in FIG. 61A.

[0293] FIG. 62A is a top view of a trim of an adjustable lighting apparatus, according to an
implementation.

[0294] FIG. 62B is a front side view of the trim shown in FIG. 62A.

[0295] FIG. 62C is a right view of the trim shown in FIG. 62A.

[0296] FIG. 62D is a top, front, right perspective view of the trim shown in FIG. 62A.

[0297] FIG. 62E is a cross-sectional view of the trim shown in FIG. 62A along the plane B-B.
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[0298] FIG. 62F is a magnified view of the trim shown in FIG. 62A in inset A.

[0299] FIG. 62G is a magnified view of the trim shown in FIG. 62E in inset C.

[0300] FIG. 63A is a top view of a trim of an adjustable lighting apparatus, according to an
implementation.

[0301] FIG. 63B is a bottom view of the trim shown in FIG. 63A.

[0302] FIG. 63C is a right view of the trim shown in FIG. 63A.

[0303] FIG. 63D is a front view of the trim shown in FIG. 63A.

[0304] FIG. 63E is a top, front, right perspective view of the trim shown in FIG. 63A.

[0305] FIG. 64A is a top view of a rotation ring of an adjustable lighting apparatus, according to
an implementation.

[0306] FIG. 64B is a right view of the rotation ring shown in FIG. 64A.

[0307] FIG. 64C is a cross-sectional view of the rotation ring shown in FIG. 64 A along the plane
A-A.

[0308] FIG. 64D is a magnified view of the rotation ring shown in FIG. 64B in inset B.

[0309] FIG. 64E is a top, right perspective view of the rotation ring shown in FIG. 64A.

[0310] FIG. 65A is a right view of a rotation lock of an adjustable lighting apparatus, according
to an implementation.

[0311] FIG. 65B is a top view of the rotation lock shown in FIG. 65A.

[0312] FIG. 65C is a top, right perspective view of the rotation lock shown in FIG. 65A.

[0313] FIG. 66A is a bottom, front perspective exploded view of a light module with a driver
assembly and an optic, according to an implementation.

[0314] FIG. 66B is a top, front cross-sectional view of the light module, the driver assembly, and
the optic shown in FIG. 66A assembled together.

[0315] FIG. 66C is a top, front cross-sectional exploded view of the light module, the driver
assembly, and the optic shown in FIG. 66A.

[0316] FIG. 66D is a front cross-sectional exploded view of the light module, the driver, and the
optic shown in FIG. 66A.

[0317] FIG. 66E is an expanded view of the light module and the optic shown in FIG. 66D.
[0318] FIG. 67A is a top, front perspective view of a light module, according to an

implementation.
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[0319] FIG. 67B is a bottom view of the light module shown in FIG. 67A.
[0320] FIG. 68A is a top, front, right perspective view of an adjustable lighting apparatus,
according to an implementation.
[0321] FIG. 68B is a top, front, left perspective view of the adjustable lighting apparatus shown
in FIG. 68A
[0322] FIG. 68C is a top, front, left perspective view of the adjustable lighting apparatus shown
in FIG. 68A in a rotated state.

DETAILED DESCRIPTION

[0323] The present disclosure is directed towards inventive apparatuses and methods for
adjustable lighting apparatus. Some inventive implementations are particularly directed to a
recessed adjustable lighting apparatus designed for installation through or in a hole in a wall or a
ceiling of a built environment. Some inventive aspects of such fixtures, as discussed in further
detail below, relate in part to adjusting an orientation of a light source of the adjustable lighting
apparatus such that openings in a housing coupled to the light source are substantially covered
throughout significant adjustment of the light source (e.g., rotational adjustments about one or
more axes), such that a viewer in the built environment and observing the installed lighting
apparatus (a “user”) is effectively precluded from seeing into a ceiling or wall space in which the
lighting apparatus is installed. In other inventive aspects, the form factor (e.g., dimensions,
structure, and/or mechanical/industrial design) of the lighting fixture readily facilitates
installation into confined ceiling or wall spaces without use of an additional enclosure.

[0324] In some implementations, an adjustable lighting apparatus includes a lighting module that
rotates about a first rotation axis relative to an adjustable mount. In some designs, the lighting
module may include a light source disposed within a cavity of the adjustable lighting apparatus,
wherein the light source may be substantially rotated without “shading loss.” For example, in
conventional adjustable lighting apparatus designs, rotation of the light source may result in a
portion of the light emitted by the light source being blocked by an adjustable mount to which
the light source is coupled (e.g., depending on the location of the first rotation axis within the
conventional adjustable lighting apparatus and/or the size of the opening from which light
couples out of the adjustable lighting apparatus relative to the size of the light beam). To reduce

or, in some instances, entirely mitigate such shading losses, in example implementations the
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inventive lighting module disclosed herein is also designed to translate along a first translation
axis while rotating about the first rotation axis to provide additional clearance for the light beam
to couple out of the adjustable lighting apparatus. The translational movement of the lighting
module may also provide additional clearance to avoid collision with the adjustable mount. In
some implementations, the lighting module may also translate along a second translation axis to
further improve the light outcoupling efficiency of the adjustable lighting apparatus.

[0325] The adjustable lighting apparatus may also include a primary shield that translates with
the lighting module in order to cover an opening in the adjustable mount that, if left uncovered,
would allow a user to see through the adjustable mount. Depending on the rotational position of
the lighting module, a trim may also be used to cover any remaining opening in the adjustable
mount that may not be entirely covered by the primary shield. The primary shield may include a
rotation slot to constrain the range of rotation of the lighting module. Depending on the rotational
position of the lighting module, any exposed portions of the rotation slot may also be covered by
at least a heat sink in the lighting module and/or a secondary shield coupled to the primary
shield. In this manner, the adjustable lighting apparatus according to various inventive
implementations provides for significant rotation of a lighting module about one or more axis of
roatation without forming aesthetically undesirable openings in the apparatus and without using a
separate enclosure (as is used in conventional installations to block a user’s view into a ceiling or
wall space), thus reducing the overall form factor. The adjustable lighting apparatus may further
be mounted onto a frame to facilitate installation into a ceiling or a wall space.

[0326] The present embodiments will now be described in detail with reference to the drawings,
which are provided as illustrative examples of the embodiments so as to enable those skilled in
the art to practice the embodiments and alternatives apparent to those skilled in the art. Notably,
the figures and examples below are not meant to limit the scope of the present embodiments to a
single embodiment, but other embodiments are possible by way of interchange of some or all of
the described or illustrated elements. Moreover, where certain elements of the present
embodiments can be partially or fully implemented using known components, only those
portions of such known components that are necessary for an understanding of the present
embodiments will be described, and detailed descriptions of other portions of such known

components will be omitted so as not to obscure the present embodiments. In the present
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specification, an embodiment showing a singular component should not be considered limiting;
rather, the present disclosure is intended to encompass other embodiments including a plurality
of the same component, and vice-versa, unless explicitly stated otherwise herein. Moreover,
applicants do not intend for any term in the specification or claims to be ascribed an uncommon
or special meaning unless explicitly set forth as such. Further, the present embodiments
encompass present and future known equivalents to the known components referred to herein by

way of illustration.

Overview

[0327] Referring generally to the FIGURES, an adjustable light apparatus is described.

[0328] In one aspect, a disclosed adjustable light apparatus includes a module light assembly
with separate modular components. In one aspect, a light source is coupled to a heat sink and a
driver for electrically operating the light source is coupled to a housing. The housing and the heat
sink may be in separate modular components that can be mechanically coupled or decoupled
through twist and lock operation. Twist and lock operating of the separate components simplifies
integration of the driver and the light source, or simplifies replacement of any of the driver and
the light source.

[0329] In one aspect, the light assembly is coupled to an adjustable mount allowing the light
assembly to direct light in different directions. In one embodiment, the adjustable mount is
mounted on a ceiling or a wall, and allows a facing direction of the light assembly to be slanted
from an orthogonal direction of a surface of the ceiling or the wall. Moreover, the adjustable
mount allows the light assembly to be rotated in a circular direction along the surface of the
ceiling or the wall. Hence, the light assembly may direct light in varying directions.

[0330] In one aspect, the disclosed adjustable light apparatus includes a reconfigurable light
cover that may be coupled between the light assembly and the adjustable mount. When the light
source directs light in a particular direction (e.g., a slanted direction from the orthogonal
direction of the wall), a gap between the light source and the adjustable mount may exist. Such
gap may allow a user to see behind the ceiling or the wall. In one aspect, the reconfigurable light
cover prevents the user to see through the gap between the light source and the adjustable mount.
When the configuration of the light source is adjusted to change the direction of the light, the

configuration of the light cover is also adjusted to prevent others to see through the gap.
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[0331] In one aspect, the adjustable mount includes a wheel allowing the configuration of the
light assembly and the light cover to be changed together. The wheel may be turned by a finger
without uninstalling the light assembly or reassembling the light assembly. Turning the wheel in
a particular direction allows the light source and the light cover to be configured, such that an
angle between the orthogonal direction of the wall and a facing direction of the light source
increases. Similarly, turning the wheel in an opposite direction allows the light source and the
light cover to be configured, such that an angle between the orthogonal direction of the wall and
the facing direction of the light source decreases. By turning the wheel using the finger, the
process of reconfiguring the light apparatus and the light cover can be simplified without
external tools (e.g., a screw driver, wrench, hexagonal key, etc.)

[0332] In one aspect, the light apparatus is coupled to a hanger frame to secure the light
apparatus to a stud or a ceiling beam. The light apparatus may be coupled to the hanger frame
through various couplers. The hanger frame may include stud mounts to couple the hanger frame
to the stud. The hanger frame may further include or may be coupled to a junction box mount on

which a junction box can be positioned.

Example Switching Power Converter

[0333] Referring to FIGS. 1A through 1H, a modular light assembly 100 according to one or
more embodiments are shown. In one or more embodiments, the modular light assembly 100
includes a housing 110 and a heat sink 120. The heat sink 120 is coupled to a light source 130
that emits light. The housing 110 includes a driver 152 that electrically controls the light source
130. The heat sink 120 and the housing 110 may be coupled to each other through a twist and
lock operation. Thus, the driver 152, the light source 130, or a combination of them may be
easily replaced or reassembled.

[0334] The housing 110 is a hardware component that can be mechanically locked to the heat
sink 120. The housing 110 may comprise plastic, metal, or any materials. The housing 110 may
have a cylinder shape with a top surface 102 having a slot to receive the driver 152, and a bottom
surface 106 coupled to an electrical connector 112. The top surface 102 and the bottom surface
106 may have a generally circular shape with indents 154 around the periphery. The indents 154
allow a user to easily grab and twist the housing 110. The housing 110 further includes a side

wall 174 between edges of the top surface 102 and the bottom surface 106. In one aspect, the
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bottom surface 106 further includes a locking guide 118 on the bottom surface 106. The locking
guide 118 helps align the housing 110 to the heat sink 120 when performing twist and lock
operation. The locking guide 118 may have a tubular shape. The bottom surface 106 further
includes one or more mechanical couplers 116 protruding from the locking guide 118. Each
mechanical coupler 116 includes a tip 146 protruding in a direction (e.g., inward or outward)
traversing the protruding direction of the mechanical coupler 116. The tip 146 of the mechanical
coupler 116A may be secured to the heat sink 120 through the twist and lock operation.

[0335] In one aspect, the driver 152 is an electrical component that provides electrical power to
the light source 130, when the housing 110 is mounted on the heat sink 120. The driver 152 may
be coupled to the electrical connector 112A through a wire (not shown). When the housing 110
is twist and locked to the heat sink 120, the electrical connector 112A is electrically coupled to a
corresponding electrical connector 112B of the heat sink 120. Hence, the driver 152 can provide
electrical power to the light source 130 through the electrical connectors 112A, 112B, when the
housing 110 is mechanically locked to the heat sink 120.

[0336] The heat sink 120 is a hardware component that dissipates heat from the light source 130.
As shown in FIG. 1C, the heat sink 120 includes a shell 128, on which a plurality of fins 126 are
formed. The shell 128 may have a tubular shape (or a hollow cylindrical shape) with a radius
larger than the radius of tubular shape of the locking guide 118. When the housing 110 and the
heat sink 120 are proximate to each other, the shell 128 helps the locking guide 118 to be within
the shell 128, thereby assisting the housing 110 and the heat sink 120 to be aligned with each
other. The heat sink 120 further includes an inner link 140 and a light source receiver 144 on a
surface 196 of the inner link 140. The light source receiver 144 secures the light source 130, and
the inner link 140 couples the light source receiver 144 to the shell 128. The shell 128, the fins
126, the inner link 140, and the light source receiver 144 may be formed of metal or other
materials with high thermal conductivity. Hence, the heat generated by the light source 130 can
be dissipated through the light source receiver 144, the inner link 140, the shell 128, and the fins
126.

[0337] The heat sink 120 may be mechanically coupled to the housing 110 through twist and
lock operations. In one embodiment, the inner link 140 covers inside of the shell 128 with one or

more slots 142. The inner link 140 also includes a locking edge 148 that covers a portion of the
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slot 142 to fasten the housing 110. When locking the housing 110 to the heat sink 120, the
mechanical couplers 116 are inserted into corresponding slots 142. After the mechanical couplers
116 are inserted into corresponding slots 142, the housing 110, the heat sink 120, or a
combination of them can be twisted, causing the tips 146 to latch to the corresponding locking
edges 148. In the embodiments shown in FIGS. 1E through 1F, the inner link 140 includes three
slots 142A, 142B, 142C to receive corresponding mechanical couplers 116A, 116B, 116C,
respectively. In other embodiments, the inner link 140 includes a different number of slots 142,
and the housing 110 includes a corresponding number of mechanical couplers 116.

[0338] Referring to FIGS. 2A and 2B, illustrated are cross sections of the heat sink 120 and the
housing 110 twist and locked to each other, according to one or more embodiments. The heat
sink 120 further includes the electrical connector 112B to electrically couple the driver 152 to the
light source 130. The electrical connector 112B is coupled to the light source 130 through a wire
(not shown). The electrical connector 112B is located on a surface 198 facing away from the
light source 130 such that, when the heat sink 120 is secured to the housing 110, the electrical
connectors 112A 112B can be electrically connected. Hence, when the heat sink 120 and the
housing 110 are twist and locked to each other, the driver 152 can provide electrical power to the
light source 130 through the electrical connectors 112A, 112B for emitting light.

[0339] Referring to FIG. 3A, illustrated is a side view of an adjustable light apparatus 300 in a
first state, according to one or more embodiments. Referring to FIG. 3B, illustrated is a side view
of the adjustable light apparatus 300 in a second state, according to one or more embodiments. In
some embodiments, the adjustable light apparatus 300 includes the modular light assembly 100,
an adjustable mount 350, a light cover 360, and a trim 380. The adjustable mount 350 allows the
modular light assembly 100 to be oriented in different directions. In the first state, the modular
light assembly 100 is aligned with an orthogonal direction 395 of a surface of the trim 380 (or a
surface of the wall or the ceiling mounted). In the second state, the modular light assembly 100 is
oriented in a slanted direction slanted from the orthogonal direction 395. The light cover 360
covers any line of sight through the adjustable light apparatus 300 from outside, while passing
light projected from the light source 130. In some embodiments, the adjustable light apparatus

300 includes more, fewer, or different components than shown in FIGS. 3A and 3B.
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[0340] The trim 380 is a cover covering a space between the adjustable light apparatus 300 and
the ceiling or the wall. The trim 380 may have a disk shape. When the adjustable light apparatus
300 is mounted on the wall or the ceiling, the trim 380 may be fixed to or in a direct contact with
a surface of the wall or the ceiling.

[0341] The adjustable mount 350 is a component that couples the modular light assembly 100 to
the trim 380, while allowing light from the modular light assembly 100 to be directed in different
directions. In one embodiment, the adjustable mount 350 includes a middle base 310 and a
bottom base 340. The bottom base 340 couples the middle base 310 to the trim 380. The bottom
base 340 may have a hollow cylindrical shape. The middle base 310 allows the modular light
assembly 100 to be configured in a slanted direction that is slanted from the orthogonal direction
395. In some embodiments, the middle base 310 may be rotated in a circular direction along the
surface of the trim 380. Thus, the modular light assembly 100 can be oriented to direct light in
various directions.

[0342] In one embodiment, the middle base 310 includes a guide panel 320 allowing the
modular light assembly 100 and the light cover 360 to be repositioned. According to the guide
panel 320, the modular light assembly 100 can be positioned in a slanted direction with respect
to the orthogonal direction 395, and the light cover 360 may travel along a lateral direction 390
to cover any gap between the modular light assembly 100 and the adjustable mount 350.
Although one guide panel is shown in FIGS. 3A and 3B, another guide panel 320 may be located
on an opposite side such that the guide panels 320 face each other.

[0343] In one implementation, the guide panel 320 includes a linear track 324 and a non-linear
track 322 for defining movements of the modular light assembly 100 and the light cover 360. In
one implementation, the linear track 324 receives a pin 314 that is coupled to the heat sink 120
through the link 312 extending from the heat sink 120. In addition, the non-linear track 322
receives a pin (not shown) coupled to the light cover 360. The linear track 324 may be closer to
the bottom base 340, and the non-linear track 322 may be closer to the modular light assembly
100. In this configuration, the pins can slide along the corresponding tracks. Accordingly, a
facing direction of the modular light assembly 100 can be adjusted with respect to the orthogonal
direction 395. Moreover, the light cover 360 can be shifted along the lateral direction 390 to

prevent any line of sight from outside through a gap between the adjustable mount 350 and the
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modular light assembly 100. The non-linear track 332 is designed to keep the bottom edge of
light cover 360 moving only in the lateral direction 390, regardless of the direction of traveling
the light assembly 100 along the linear track 324. The modular light assembly 100 travels along
the linear track 324 in order to fulfill the simultaneous rotation (tilt) and linear travel along the
lateral direction 390. Such combined motion would maintain the light visibility and beam angle
at each tilting angle. The light cover 360 is designed in a way to eliminate any collision
with/jamming inside the light module during tilting of the module. Such design restriction
dictates the positioning of linear track 324 below non-linear track 322 in this example
embodiment.

[0344] The light cover 360 is a component that prevents a line of sight from outside through the
adjustable mount 350. The light cover 360 is formed between the adjustable mount 350 and the
modular light assembly 100. The light cover 360 may have a half dome shape (or a portion of the
dome shape) with an exposure near the light source 130. Through the exposure, the light source
130 can project light. The light cover 360 may move in the lateral direction 390 according to the
non-linear track 322 of the guide panel 320. The half-dome shape of the light cover 360 is
intended to perfectly match the half-spherical shape inside the heatsink 120, which helps smooth
movement between the two surfaces. Such shape also guarantees enough coverage inside the
light module.

[0345] In some embodiments, the adjustable light apparatus 300 may further include or is
coupled to a hanger frame 370, through which the adjustable light apparatus 300 can be secured
to a beam or stud behind the wall or ceiling. Detailed description of the hanger frame 370 is
provided below with respect to FIGS. 9A through 9C.

[0346] Referring to FIG. 4A, illustrated is a cross section of the adjustable light apparatus 300 in
a first state with a lightshade 410, according to one or more embodiments. Referring to FIG. 4B,
illustrated is a cross section of the adjustable light apparatus 300 in a second state with the
lightshade 410, according to one or more embodiments. In some embodiments, the adjustable
light apparatus 300 further includes a lightshade 410 that helps prevent any line of sight through
the adjustable mount 350 from outside. The lightshade 410 may have a funnel shape, a hollow
cylindrical shape, or any combination of them. In this configuration, when the adjustable light

apparatus 300 is configured in the first state, the modular light assembly 100 is oriented along
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the orthogonal direction 395, such that the modular light assembly 100 blocks any line of sight
through the adjustable mount 350 from outside. When the adjustable light apparatus 300 is
configured in the second state, the modular light assembly 100 is oriented along a direction
slanted from the orthogonal direction 395, such a gap between the modular light assembly 100
and the adjustable light apparatus 300 may exist. However, even when the light cover 360 is
pushed furthest away from the orthogonal direction 395 as possible according to the guide panel
320, an end of the light cover 360 is aligned with the edge 462 of the lightshade 410. Hence, the
line of sight through the adjustable light apparatus 300 can be blocked by the light cover 360
even when the modular light assembly 100 is in the second state.

[0347] Referring to FIG. 5A, illustrated is a perspective view of the adjustable light apparatus
300 in a first state, according to one or more embodiments. Referring FIG. 5B illustrated is a
bottom view of the adjustable light apparatus in the first state, according to one or more
embodiments. When the adjustable light apparatus 300 is configured in the first state, the
modular light assembly 100 is aligned in the orthogonal direction of the trim 380. In this state,
the light cover 360 may be aligned between the adjustable mount 350 and the modular light
assembly 100. Accordingly, a line of sight through the adjustable light apparatus 300 from
outside is blocked by the light cover 360.

[0348] Referring to FIG. 6A, illustrated is a perspective view of the adjustable light apparatus
300 in a second state, according to one or more embodiments. Referring to FIG. 6B, illustrated is
a bottom view of the adjustable light apparatus 300 in the second state, according to one or more
embodiments. When the adjustable light apparatus 300 is configured in the second state, the
modular light assembly 100 is oriented in the slanted direction from the orthogonal direction of
the trim 380. In this state, the light cover 360 is also shifted together with the modular light
assembly 100. Although the light cover 360 and the modular light assembly 100 are shifted from
the orthogonal direction 395 in the second state, the guide panel 320 ensures that there is no gap
exposed between the adjustable mount 350 and the light cover 360. Hence, a line of sight
through the adjustable light apparatus 300 from outside is blocked by the light cover 360.

[0349] Referring to FIGS. 7A and 7B, illustrated are perspective views of the adjustable mounts
350A, 350B, according to one or more embodiments. As shown in FIGS. 7A and 7B, the
adjustable light apparatus 300 includes two guide panels 320A, 320B. In one embodiment, the
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guide panel 320A is coupled to a side of the adjustable mount 350, where the guide panel 320B
is coupled to an opposite side of the adjustable mount 350. In one aspect, the guide panel 320B
includes a slot at which a wheel 364 can be located, where the guide panel 320A lacks such
wheel. By turning the wheel 364, orientations of the modular light assembly 100 can the light
cover 360 can be adjusted together.

[0350] Referring to FIG. 8A, illustrated is an inside of the adjustable mount 350, according to
one or more embodiments. Referring to FIG. 8B, illustrated is a zoom-in diagram of the
adjustable mount 350, according to one or more embodiments. As shown in FIGS. 8A and 8B,
the wheel 364 is coupled to the inside of the adjustable mount 350. The wheel 364 may be
coupled to the middle base 310, and located at a corresponding slot of the guide panel 320. A
portion of the wheel 364 may be exposed to the outside of the adjustable mount 350 through a
slot in the guide panel as shown in FIG. 7B. In one embodiment, a center of the wheel 364 is
coupled to one portion of a bolt 810, and another portion of the bolt 810 is coupled to a control
bar 820. In addition, one end of the control bar 820 may be affixed by a pivot 830 and another
end of the control bar 820 is coupled to the modular light assembly 100. In this configuration,
turning the wheel 364 causes the bolt 810 to be rotated. Turning of the bolt 810 causes an
intersection of the bolt 810 and the control bar 820 to be changed. Because one end of the control
bar 820 is fixed to the pivot 830, the control bar 820 rotates with respect to the pivot 830
according to the change in the intersection of the bolt 810 and the control bar 820. Thus, an
orientation of the modular light assembly 100 may be adjusted by turning the wheel 364.
Although not shown in FIGS. 8A and 8B, the control bar 820 may be directly or indirectly
coupled to the light cover 360. Hence, the orientation of the lighting cover 360 may be
simultaneously adjusted by turning the wheel 364. The light cover 360 and the bottom surface of
the module 100 are coupled through the control bar 820. Moreover, two small guidance features
located at the bottom surface of the module also help maintaining the side stability of the light
cover 360 during its rotation.

[0351] Referring to FIG. 9A, illustrated is a perspective view of a light apparatus 900A with a
hanger frame 370A, according to one or more embodiments. The light apparatus 900A may be
the adjustable light apparatus 300. The hanger frame 370A is a component that allows the

modular light assembly 100 to be secured to a stud or a beam in a ceiling or a wall. In one
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embodiment, the hanger frame 370A includes a frame base 940, wings 930A, 930B, 930C, stud
mounts 910A, 910B, and a junction box mount 950. The frame base 940 may have a hollow
cylindrical shape to cover the bottom base 340 of the adjustable light apparatus 300. In one
embodiment, the wing 930A extends from a first joint at an end of the frame base 940, the wing
930B extends from a second joint at another end of the frame base 940; and the wing 930C
extends from a third joint at another end of the frame base 940. In one aspect, the wing 930A
extends in a direction parallel to the frame base 940 (or a wall, or a ceiling), and the wing 930B
extends in the opposite direction. The wing 930C extends in a direction parallel to the frame base
940 and traversing the extending direction of the wing 930A. The stud mount 910A is coupled to
an end of the wing 930A away from the first joint; the stud mount 910B is coupled to an end of
the wing 930B away from the second joint; and the junction box mount 950 is coupled to an end
of the wing 930C away from the third joint. In this configuration, the stud mounts 910A, 910B
can secure the light apparatus 900A through the wings 930A, 930B, respectively. Moreover, a
junction box (not shown) for providing power to the driver 152 can be placed on the junction box
mount 950. When installed, the junction box can be connected to the driver 152 through an
electrical wire (not shown).

[0352] Referring to FIG. 9B, illustrated is a perspective view of the light apparatus 900B with
the hanger frame 370B, according to one or more embodiments. The light apparatus 900B may
be the adjustable light apparatus 300. As shown in FIG. 9B, couplers 980 may be added to secure
the frame base 940 and the middle base 310. The couplers 980 may extend from an edge of the
frame base 940 away from the trim 380. The couplers 980 may be clips, mechanical latches or
locks that fasten the frame base 940 to the middle base 310.

[0353] Referring to FIG. 9C, illustrated is a perspective view of the light apparatus 900C with
the hanger frame 370C, according to one or more embodiments. The light apparatus 900C may
be the modular light assembly 100 without the adjustable mount 350. As shown in FIG. 9C, the
couplers 990 may be added to a bottom of the heat sink 120 to directly secure the modular light
assembly 100 to the frame base 940. This is wall-wash module which works at a certain pre-
defined angle. As should be appreciated, the application of a wall-wash fixture is to illuminate a
wall uniformly. A benefit of the present design is that a universal frame can accommodate either

wall-wash, adjustable, or regular downlight fixture.
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A First Exemplary Design for an Adjustable Lighting Apparatus

[0354] FIGS. 10A-10L show an exemplary adjustable lighting apparatus 1000 according to one
inventive implementation. The adjustable lighting apparatus 1000 may include a lighting module
1100 that is rotatably adjustable. The lighting module 1100 may include a light source 1160 to
emit light, a driver 1120 to supply power to the light source 1160, a heat sink 1140 to dissipate
heat generated by the light source 1160, and a heat sink arm 1180 that defines the mechanical
motion of the lighting module 1100 relative to the adjustable mount 1300. The lighting module
1100 may be coupled to an adjustable mount 1300. The adjustable mount 1300 may include a
base structure 1320, which supports at least the lighting module 1100, a retainer 1340, and a
shield 1360. The base structure 1320 may mechanically constrain, at least in part, the axes of
motion of the lighting module 1100. The retainer 1340 may be coupled to the base structure 1320
to provide additional mechanical constraint to the lighting module 1100 and to enclose, at least in
part, the exterior of the adjustable lighting apparatus 1000. A shield 1360 may be disposed
within an interior cavity 1322 of the base structure 1320 to substantially cover the openings in
the base structure 1320. A trim 1700 may be attached to the interior cavity 1322 of the base
structure 1320 to cover a hole in a ceiling or wall into which the adjustable lighting apparatus
1000 is installed or placed. A rotation ring 1500 may be coupled to the base structure 1320 to
provide a coupling mechanism to securely couple the adjustable mount 1300 and the lighting
module 1100 to a frame 1600 mounted in the ceiling or wall space.

[0355] FIGS. 10A-10H show various side views and cross-sectional views of the adjustable
lighting apparatus 1000 to illustrate the manner by which the lighting module 1100 is rotatably
adjustable with respect to the adjustable mount 1300. Specifically, FIGS. 10A and 10B show
right side views of the adjustable lighting apparatus 1000 in a first rotational position and a
second rotational position, respectively. The first rotational position and the second rotational
position may be defined as the angle between (1) a reference axis 1050 and (2) a lighting module
axis 1060. The reference axis 1050 may be defined orthogonal with respect to a first rotation axis
1010 (which may translate along a first translation axis 1020) and the first translation axis 1020.
For the adjustable lighting apparatus 1000 shown in FIGS. 10A and 10B, the first rotation axis
1010 is perpendicular to the right plane (i.e., in other words, oriented to point out of the page of

the drawing sheet), the first translation axis 1020 is perpendicular to the front plane, and thus the
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reference axis 1050 perpendicular to the top plane. The lighting module axis 1060 rotates about
the first rotation axis 1010 with the lighting module 1100. For instance, FIG. 10A shows the
reference axis 1050 and the lighting module axis 1060 as being coincident and FIG. 10B shows
the reference axis 1050 and the lighting module axis 1060 as being rotated with respect to one
another. In some implementations, the first rotational position may be about 0 degrees, which
may correspond to the reference axis 1050 and the lighting module axis 1060 being coincident.
In some implementations, the second rotational position may be about 40 degrees between the
reference axis 1050 and the lighting module axis 1060. It should be appreciated that the first
rotational position and the second rotational position may be different depending on the
application.

[0356] FIGS. 10C and 10D show cross-sectional right side views of the adjustable lighting
apparatus 1000 in the first rotational position and the second rotational position, respectively,
along a plane that intersects the interior cavity 1322 of the base structure 1320. FIGS. 10C and
10D show cross-sectional left side views of the adjustable lighting apparatus 1000 in the first
rotational position and the second rotational position, respectively, along a plane that shows only
the heat sink arm 1180 without the retainer 1340. FIGS. 10C and 10D show cross-sectional left
side views of the adjustable lighting apparatus 1000 in the first rotational position and the second
rotational position, respectively, along a plane that shows the retainer 1340 and a portion of the
heat sink arm 1180.

[0357] For the adjustable lighting apparatus 1000 shown in FIGS. 10E-10F, the motion of the
lighting module 1100 relative to the adjustable mount 1300 is constrained, in part, by the base
structure 1320 and the retainer 1340. In particular, the lighting module 1100 rotates about the
first rotation axis 1010 via the heat sink arm 1180. The first rotation axis 1010 is constrained to
translate along a slot 1324 on the base structure 1320, the orientation of which defines the first
translation axis 1020. The heat sink arm 1180 of the lighting module 1100 also includes a motion
track 1182 that couples to a corresponding motion rail 1342 on the retainer 1340. In some
implementations, the motion track 1182 on the heat sink arm 1180 and the motion rail 142 on the
retainer 1340 limit the range of rotation of the lighting module 1100. The motion track 1182 and
the motion rail 1342 may have a curvature with a corresponding center of curvature that is not

coincident with the first rotation axis 1010. In this manner, when rotating the lighting module
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1100 about the first rotation axis 1010, the curvature of the motion track 1182 and the motion rail
1342 generate a force that is imparted on the lighting module 1100 causing the lighting module
1100 to also translate along the first translation axis 1020. The combination of rotation and
translation enables, in part, redirection of light from the lighting module 1100 with reduced
shading losses caused by the stationary components of the adjustable lighting apparatus 1000.
[0358] As shown in FIGS. 10C and 10D, the rotational range of motion of the lighting module
1100 is constrained, in part, by a rotation slot 1364 on the shield 1360. The rotation slot 1364
may be disposed around the base of the light source 1160 of the lighting module 1100 such that
the lighting module 1100 physically contacts the respective edges of the rotation slot 1364 when
rotated to the respective limits of the rotational range of motion. The motion track 1182 and the
motion rail 1342 may also each include a mechanical stop that physically contacts one another
when the lighting module 1100 is rotated to the second rotational position, as shown in FIGS.
10G and 10H. Additionally, the length of the slot 1324 and the respective position of the first
rotation axis 1010 within the slot 1324 may be tailored to correspond to the first rotational
position and the second rotational position.

[0359] The shield 1360 may also be coupled to the lighting module 1100 at the first rotation axis
1010. However, the shield 1360 may be designed to only translate along the first translation axis
1020 with the lighting module 1100 in order to preserve the relative rotational motion between
the lighting module 1100 and the shield 1360. This may be accomplished, in part, by coupling
the shield 1360 to the lighting module 1100 with a pin joint along the first rotation axis 1010.
Additionally, the shield 1360 may include a stabilizing slot 1366 substantially parallel to the slot
1324. A pin 1337, rigidly coupled to the base structure 1320 via a hole 1336, may be inserted
into the stabilizing slot 1366 to guide the shield 1360 when translating along the first translation
axis 1020. In this manner, the combination of the stabilizing slot 1366 and the slot 1324 reduces
undesirable rotational motion of the shield 1360.

[0360] It should be appreciated in some implementations, it may be preferable to rotate the
shield 1360 and/or translate the shield 1360 along at least a second translational axis. Such
motion may allow the shield ZZ to better cover openings in the adjustable mount 1300. For

example, the base structure 1320 may include a curved slot 1324 that in combination with the
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motion track 1182 and the motion rail 1342 causes both the lighting module 1100 and the shield
1360 to rotate and translate along multiple axes.

[0361] An adjustment mechanism, disposed within the interior cavity 1322 of the base structure
1320, may be used to rotate the lighting module 1100 to a desired rotational position. The
actuation mechanism may also include a locking mechanism to secure the lighting module 1100
at the desired rotational position. Additional details of exemplary adjustment mechanisms and
locking mechanisms will be provided below.

[0362] In order to accommodate the rotational motion of the lighting module 1100, the base
structure 1320 has a first opening 1328 that is aligned proximate to and, in some instances, abuts
the heat sink 1140 of the lighting module 1100. The first opening 1328 extends along the top of
the base structure 1320 to a portion on the side of the base structure 1320 corresponding to the
physical limits imposed on the rotational motion of the lighting module 1100. As a result,
portions of the first opening 1328 of the base structure 1320 may be exposed for a user to see
through. The first opening 1328 of the base structure 1320 may thus be covered by a
combination of the shield 1360 and the trim 1700 depending on the rotational position of the
lighting module 1100. For instance, in FIG. 10C, when the lighting module 1100 is at the first
rotational position, the shield 1360 is shaped and dimensioned to substantially cover the first
opening 1328. As shown in FIG. 10D, when the lighting module 1100 is at the second rotational
position, the shield 1360 is translated along the first translation axis 1020, leaving a portion of
the first opening 1328 uncovered. As shown in FIG. 10D, the trim 1700 may be shaped to cover
this remaining portion of the first opening 1328 where the trim has a first opening 1702 that is
arranged to align proximate to the edge of the shield 1360 when the lighting module 1100 is
rotated to its largest rotation angle (e.g., the second rotational position). In this manner, the first
opening 1328 of the base structure 1320 remains substantially covered for all rotational
positions.

[0363] Depending on the rotational position of the lighting module 1100, various portions of the
rotation slot 1364 on the shield 1360 may also allow users to see through the adjustable lighting
apparatus 1000. The adjustable lighting apparatus 1000 may utilize a combination of the heat
sink 1140 and a secondary shield 1380, mounted onto the shield 1360, to substantially cover the
rotation slot 1364. In FIG. 10C, when the adjustable lighting apparatus 1000 is in the first
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rotational position, the heat sink 1140 covers a portion of the rotation slot 1364. The remaining
portion of the rotation slot 1364 that is not covered by the heat sink 1140 is covered by the
secondary shield 1380. As shown, the secondary shield 1380 is disposed above a portion of the
rotation slot 1364 corresponding to an edge of the rotation slot 1364. In FIG. 10D, when the
adjustable lighting apparatus 1000 is in the second rotational position, the heat sink 1140
substantially covers the rotation slot 1364. As shown, the secondary shield 1380 may be movable
such that when the lighting module 1100 rotates towards the second rotational position, the
lighting module 1100 contacts the secondary shield 1380 causing the secondary shield 1380 to
move so as not to cover the rotation slot 1364. In this manner, the rotation slot 1364 of the shield
1360 remains substantially covered for all rotational positions.

[0364] FIGS. 101 and 10J show a rear perspective and front perspective view of the adjustable
lighting apparatus 1000, respectively, in the first rotational position. As shown, the frame 1600
includes several mounting tabs 1610 used to facilitate connection to a building support structure.
The adjustable lighting apparatus 1000 may be coupled to various types of building support
structures including, but not limited to struts, T-bars, metal studs, or any other building support
structure known to a person of ordinary skill in the art. The frame 1600 may also include a
through hole opening into which the adjustable mount 1300 is inserted into the through hole
opening. The rotation ring 1500 may be used to mechanically secure the adjustable mount 1300
to the frame 1600. In some implementations, the rotation ring 1500 and the base structure 1320
may be coupled via a track/rail structure that allows the adjustable mount 1300 to rotate relative
to the rotation ring 1500 along a rotation axis substantially perpendicular to the first rotation axis
1010. FIGS. 10K and 10L show a bottom perspective and front perspective view of the
adjustable lighting apparatus 1000, respectively, in the second rotational position. In particular,
FIG. 10K provides a perspective of the light source 1160 along the lighting module axis 1060.
As shown, rotating and translating the lighting module 1100 allows a substantial portion of the
light source 1160 to remain unshaded by the trim 1700.

[0365] FIG. 11A shows an exploded view of several components in the adjustable lighting
apparatus 1000 along with the positional relationship of said components for assembly.

Subsequent figures provide additional detail of each component below. FIG. 11B shows a
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corresponding table of the various parts in FIG. 11A used in the assembly of the adjustable
lighting apparatus 1000.

[0366] FIGS. 12A-12E show several views of an exemplary heat sink 1140, according to an
implementation. FIGS. 12F and 12G show cross-sectional views of the heat sink 1140 along
plane A-A in FIG. 12A and plane B-B in FIG. 12B, respectively. As discussed earlier, the heat
sink 1140 is used, in part, to dissipate heat generated by the light source 1160. As such, the heat
sink 1140 includes one or more fins 1150 to increase convective heat transfer to the surrounding
ambient environment. The one or more fins 1150 may be shaped so that the overall form factor
of the heat sink 1140 is substantially similar to the adjustable mount 1300. In some
implementations, the heat sink 1140 may have a cross-sectional shape that includes, but is not
limited to a circle, an ellipse, a square, a rectangle, a polygon, or any combination of the
foregoing. Additionally, the cross-section of the heat sink 1140 may vary in shape and/or
dimension along at least one axis. In some implementations, the heat sink 1140 may include a
recess 1152 centered along the top surface of the heat sink 1140. The recess 1152 may include a
through hole port 1142 to receive an electrical connector 1126 on the driver 1120, and one or
more twist-n-lock friction receptacles 1154. The driver 1120 may have one or more
corresponding twist-n-lock friction connectors 1124 to couple the driver 1120 to the heat sink
1140 via the twist-n-lock friction receptacles 1154. In some implementations, the heat sink 1140
may include a central support 1156 that positions the driver 1120 above the recess 1152 in order
to reduce physical contact between the driver 1120 and the heat sink 1140, thereby reducing heat
transfer from the heat sink 1140 to the driver 1120.

[0367] In some implementations, the heat sink 1140 may also include a cavity 1144 disposed on
the bottom of the heat sink 1140, as shown in FIG. 12A. The cavity 1144 may be subdivided into
a central region 1146 and an annular region 1148. The central region 1146 provides an area to
mount the light source 1160 and may include one or more holes for screw fasteners as shown in
FIG. 12F or any other coupling mechanism to couple the light source 1160 to the heat sink 1140.
The annular region 1148 may be shaped and dimensioned to at least cover a portion of the
rotation slot 1364 on the shield 1360. The through hole port 1142 may partially intersect the
central region 1146, thus allowing the electrical connector 1126 on the driver 1120 to be located

proximate to the light source 1160 for ease of connectivity.
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[0368] The heat sink 1140 may be formed from various heat conducting materials including, but
not limited to aluminum, copper, carbon steel, stainless steel, metallic alloys, polymer
composites, thermally conducting polymers, ceramics, or any other heat conducting materials
known to one of ordinary skill in the art. In some implementations, the heat sink 1140 may be
painted/coated to improve various aspects of the heat sink 1140 such as corrosion resistance,
durability, thermal emissivity, or aesthetic quality.

[0369] FIGS. 13A and 13B show a perspective view and a cross-sectional view of an exemplary
driver 1120, according to an implementation. In some implementations, the driver 1120 may
include a two-piece housing with a base component 1121 and an enclosure component 1122
forming an interior cavity. The base component 1121 and the enclosure component 1122 may be
formed from various materials including, but not limited to polymers, metals, metallic alloys,
composites, or ceramics. Driver circuitry 1128 may be disposed within the interior cavity of the
housing, as shown in FIG. 13B. The base component 1121 may include the one or more twist-n-
lock connectors 1124 previously described above. The driver 1120 may also include a connector
1130 electrically coupled to the driver circuitry 1128. The connector 1130 may be used to
electrically couple the adjustable lighting apparatus to an external power source, such as an
electrical supply system in a building. The driver 1120 may also include the connector 1126 to
electrically couple the driver 1120 to the light source 1160. The connectors 1126 and 1130 may
be electrically coupled to the driver circuitry 1128 with electrical wiring (not shown). The
connectors 1126 and 1130 may be male or female and may be interlocking.

[0370] As described above, the lighting module 1100 includes the light source 1160 to emit
light. The light source 1160 may include one or more light emitting elements that each emit light
at a desired wavelength. In some implementations, the one or more light emitting elements may
be various types of electro-optical devices including, but not limited to a light emitting diode
(LED), an organic light emitting diode (OLED), a polymer light emitting diode (PLED), or a
quantum dot light emitting diode (QLED). The light source 1160 may also include an optic to
modify the properties of the light beam (e.g., the divergence angle). In some implementations,
the optic may focus or diverge the light beam outputted from the adjustable lighting apparatus
1000. In some implementations, the optic may be used to substantially collimate the light beam

(i.e., a beam divergence angle less than 15 degrees). The light source 1160 may include an optic
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holder 1162 to mount the one or more light emitting elements and the optic and to facilitate
coupling to the heat sink 1140.

[0371] FIGS. 14A-14G show several views of an exemplary optic holder 1162 that incorporates
mechanical snap fits to secure and position the optic. FIGS. 15A-15D show several views of an
exemplary retaining ring 1164 that couples to the optic holder 1162 shown in FIGS. 14A-14G in
order to secure the optic. The optic holder 1162 may be tailored to accommodate light emitting
elements and optics of varying size and shape. For example, FIGS. 16A-16F show several views
of another exemplary optic holder 1162 designed to support a larger diameter, flatter optic. The
optic holder 1162 may incorporate coupling features to couple the light source 1160 to the
central region 1146 of the heat sink 1140. Various coupling features may be used including, but
not limited to a twist-n-lock connector or holes for screw fasteners or bolt fasteners. In some
implementations, thermal contact between the light emitting elements and the heat sink 1140
may be improved by disposing thermal paste between the light emitting elements and the heat
sink 1140.

[0372] FIGS. 17A-17D show several views of an exemplary heat sink arm 1180. The heat sink
arm 1180 is used to rotate the lighting module 1100 about the first rotation axis 1010 and
translate the lighting module 1100 along the first translation axis 1020. The heat sink arm 1180
may be comprised of a motion track 1182 and a pivot arm 1184 that intersects the first rotation
axis 1010. For example, FIG. 17D shows the pivot arm 1184 includes a hole that receives a
pin/rod that is coaxial with the first rotation axis 1010. The heat sink arm 1180 may be coupled
to the pin/rod with a rigid joint (i.e., the heat sink arm 1180 and the pin/rod rotates together) or a
pin joint (i.e., the heat sink arm 1180 and the pin/rod rotates relative to one another).

[0373] The motion track 1182 may be used, in part, to guide the motion of the lighting module
1100 as the lighting module 1100 rotates about the first rotation axis 1010. The motion track
1182 may couple to a corresponding motion rail 1342 on the retainer 1340. In some
implementations, the motion track 1182 and the motion rail 1342 limits the rotational range of
motion of the lighting module 1100. In some implementations, the motion track 1182 and the
motion rail 1342 may have a curved profile with a corresponding center of curvature about
which the curved profile is defined. Depending on the definition of the curved profile and the

location of the center of curvature with respect to the location of the first rotation axis 1010 on
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the pivot arm 1184, the degree to which the lighting module 1100 translates along the first
translation axis and rotates about the first rotation axis 1010 may be varied. Additionally, the
forces imparted onto the adjustable mount 1300 and/or the lighting module 1100 may vary
depending on the mechanical constraints imposed by the curved profile and the relative location
of the center of curvature. For example, the curvature may be circular and the center of curvature
coincident with the first rotation axis 1010. In this case, the lighting module 1100 will rotate
about the first rotation axis 1010 with negligible translation along the first translation axis 1020.
In another example, the curvature may again be circular and the center of curvature offset
relative to the first rotation axis 1010 as shown in FIG. 17A. In this case, as the lighting module
1100 rotates about the first rotation axis 1010, a force is produced between the motion track 1182
and the motion rail 1342 that causes the lighting module 1100 to translate along the first
translation axis 1020.

[0374] The motion track 1182 may also include a mechanical stop 1186 that physically contacts
a corresponding mechanical stop 1344 on the retainer 1340 to limit the rotational range of
motion of the lighting module 1100. The heat sink arm 1180 may be coupled to the heat sink
1140 using various coupling mechanisms including, but not limited to screw fasteners, bolt
fasteners, welding, brazing, or adhesive. In some implementations, multiple heat sink arms 1180
may be coupled to the heat sink 1140 to improve mechanical stability, especially when rotatably
adjusting the lighting module 1100. For example, FIG. 11A shows two heat sink arms 1180
disposed on opposing sides of the heat sink 1140. In some implementations, the heat sink arms
1180 may be substantially mirror symmetric.

[0375] The heat sink arm 1180 may be formed from various materials, preferably materials
having a low coefficient of friction, including, but not limited to aluminum, polyoxymethylene
(e.g., Delrin), polytetrafluoroethene (e.g., Teflon), graphite, composite materials, or any other
low friction materials known to one of ordinary skill in the art. In particular, the heat sink arm
1180 may be formed from a material different from the heat sink 1140, which allows for greater
flexibility in tailoring the preferred properties of each respective component (e.g., low coefficient
of friction for the heat sink arm 1180, high thermal conductance for the heat sink 1140).
Additionally, in some implementations, the heat sink arm 1180 may be formed from a material

with a low coefficient of friction while the retainer 1340 is formed from another material, such as

38



WO 2019/133669 PCT/US2018/067614

aluminum. Depending on the material used, a portion of the heat sink arm 1180 (e.g., the motion
track 1182) may be polished to further reduce the coefficient of friction. Additionally, a lubricant
may be disposed onto the heat sink arm 1180 to further reduce friction. For example, a thin layer
of lubricant may be coated onto the motion track 1182.

[0376] The lighting module 1100 may also include an adjustment mechanism designed to
improve ease of use when adjusting the orientation of the lighting module 1100. FIGS. 10C and
10D show one example where a push bracket 1200 is coupled to the lighting module 1100 to
provide a handle for a user to use to rotate the lighting module 1100. As shown in FIG. 10C, the
push bracket 1200 may be disposed within at least the interior cavity 1322 of the base structure
1320 surrounded, in part, by the shield 1360. The push bracket 1200 may be coupled to the heat
sink 1140 using various coupling mechanisms, including but not limited to screw fasteners, bolt
fasteners, welding, brazing, or adhesive. Once the lighting module 1100 is positioned at a
particular rotational position, a locking mechanism may be used to secure the lighting module
1100 to the adjustable mount 1300. FIGS. 18 A-18D show several views of an exemplary locking
nut 1220 used as a locking mechanism. The locking nut 1220 may be coupled to the pin/rod
coaxial with the first rotation axis 1010. As the locking nut 1220 is tightened, a portion of the
locking nut 1220 presses the pivot arm 1184 of the heat sink 1140 against a portion of the
adjustable mount 1300 generating a frictional force sufficient to prevent unwanted rotational
motion of the lighting module 1100.

[0377] In some implementations, the adjustment mechanism may incorporate a spring that
imparts a restoring force onto the lighting module 1100 to rotate the lighting module 1100 to a
default rotational position when the locking mechanism is released. For example, the spring may
provide a force that would rotate the lighting module 1100 towards the first rotational position.
Thus, a user would only have to pull on the push bracket 1200 to position the lighting module
1100 at a desired rotational position. Alternatively, the spring may instead provide force to rotate
the lighting module towards the second rotational position where the user would have to push on
the push bracket to position the lighting module 1100. In another example, the lighting module
1100 may sufficiently heavy to cause discomfort when a user adjusts the rotational position. In
these cases, the spring may provide a force oriented such that the amount of force a user has to

apply to rotate the lighting module 1100 is reduced. For instance, the spring may provide a force
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that opposes the gravitational force arising from the mass of the lighting module 1100 in order to
reduce the force needed to raise/lift the lighting module 1100 when rotating towards a preferred
rotational position. Various types of springs may be used including, but not limited to torsion
springs, coil springs, a thin beam under tensile or compressive stress, or any other springs known
to one of ordinary skill in the art.

[0378] As described above, the adjustable mount 1300 includes a base structure 1320 that
supports various components in the adjustable lighting apparatus 1000 including, but not limited
to the lighting module 1100, the shield 1360, and the retainer 1340. FIGS. 20A-20H show
several views of an exemplary base structure 1320, according to an implementation. The base
structure 1320 may have a sidewall 1326 that defines an interior cavity 1322, a first opening
1328 that is aligned proximate to and, in some instances, abuts the lighting module 1100, and a
second opening 1330 through which light from the light source 1160 passes through. In some
implementations, the light that passes through the second opening 1330 is coupled directly out of
the adjustable lighting apparatus 1000. In some implementations, the light that passes through
the second opening 1330 enters the through hole opening 1504 of the rotation ring 1500. The
sidewall 1326 may define a cross-sectional shape that includes, but is not limited to a circle, an
ellipse, a square, a rectangle, a polygon, or any combination of the foregoing. Additionally, the
cross-section of the base structure 1320 may vary in shape and/or dimension along at least one
axis. The interior cavity 1322 may be dimensioned and shaped to contain therein at least a
portion of one or more components in the adjustable lighting apparatus 1000 including, but not
limited to the lighting module 1100, the shield 1360, the trim 1700, and the rotation ring 1500 for
most of the rotational positions.

[0379] In order to accommodate the translational and rotational motion of the lighting module
1100, the first opening 1328 may extend from the top surface of the base structure 1320 to a
portion of the sidewall 1326 as shown in FIG. 20F. In this manner, the lighting module 1100 may
protrude, at least in part, through the portion of the sidewall 1326 when the lighting module 1100
translates along the first translation axis 1020 and rotating about the first rotation axis 1010. This
may allow the first rotation axis 1010 to be located closer towards the second opening 1330 and
a shorter radius of rotation (e.g., a shorter pivot arm 1184 on the heat sink arm 1180) without risk

of collision with the base structure 1320, which can reduce the overall size of the adjustable
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lighting apparatus 1000. The second opening 1330 may have an edge 1338 shaped to be a rail or
a track that couples to a corresponding track/rail on the rotation ring 1500 such that the
adjustable mount 1300 may rotate about a second rotation axis 1070 of the second opening 1330
relative to the rotation ring 1500. In some implementations, the second opening 1330 may
instead have coupling features that couple to corresponding coupling features on the rotation ring
1500. Various coupling features may be used including, but not limited to grooves, registration
features, twist-n-lock connectors/receptacles, screw holes, or any other mating features known to
one of ordinary skill in the art.

[0380] The sidewall 1326 of the base structure 1320 may include a slot 1324 that defines the
orientation of the first translation axis 1020. In some implementations where multiple heat sink
arms 1180 are used, a corresponding number of slots 1324 may be disposed onto the base
structure 1320. In some implementations, the slots 1324 may be substantially parallel such that
the shield 1360 primarily translates along the first translation axis 1020. In some
implementations, the slots 1324 may not be substantially parallel to one another such that the
shield rotates while translating along the first translation axis 1020. For example, FIG. 20F
shows two slots 1324 disposed on opposing sides of the sidewall 1326 to correspond with the
two heat sink arms 1180 on the lighting module 1100. The width of the slot 1324 may be tailored
to accommodate a particular pin/rod diameter. The length of the slot 1324 may correspond to the
range of induced translational motion of the lighting module 1100 when rotating about the first
rotation axis 1010. In some implementations, the lighting module 1100 may be coupled to the
base structure 1320 by inserting the pin/rod from one side of the sidewall 1326, through the slot
1324, and into the hole on the pivot arm 1184 of the heat sink arm 1180.

[0381] The sidewall 1326 may also include a hole 1336 to rigidly mount a stabilizing pin 1337
that is inserted into the stabilizing slot 1366 of the shield 1360. The stabilizing pin 1337 and the
stabilizing slot 1366 provide additional mechanical constraints in order to substantially reduce
unwanted rotation along the first rotation axis 1010 while the shield 1360 translates along the
first translation axis 1020.

[0382] The sidewall 1326 may also include one or more coupling features to couple the retainer
1340 to the sidewall 1326 of the base structure 1320. Various coupling features may be used

including, but not limited to screw holes, snap fit connectors, spring clips, or any other coupling
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features known to one of ordinary skill in the art. For example, FIG. 20D shows the sidewall
1326 has a screw hole 1332 disposed proximate to the slot 1324. In this manner, the retainer
1340, which may have the motion rail 1342, may be disposed above the slot 1324 such that the
motion track 1182 and the pivot arm 1184 are coupled to both the slot 1324 and the motion rail
1342 of the retainer 1340. Additional registration features may be incorporated onto the sidewall
1326 for alignment and mechanical support. As shown in FIG. 20D, the sidewall 1326 includes a
protruding structure 1334 that mates to a corresponding recessed structure 1348 on the retainer
1340. In some implementations, the sidewall 1326 may have a recess 1335 on the second
opening 1330 at least proximate to where the retainer is coupled to the base structure 1320. The
recess 1335 allows a portion of the retainer 1340 to couple to the rotation ring 1500, thus
securely attaching the rotation ring 1500 to the base structure 1320.

[0383] The base structure 1320 may be formed from various materials including, but not limited
to, aluminum, carbon steel, stainless steel, copper, polymers, ceramics, or any alloys or
composites of the foregoing. The base structure 1320 may also be painted/coated to improve
various aspects of the base structure 1320 such as corrosion resistance, durability, thermal
emissivity, or aesthetic quality.

[0384] The retainer 1340 may provide additional mechanical constraint on the rotational motion
of the lighting module 1100 with respect to the adjustable mount 1300. The retainer 1340 may
also be used to couple the rotation ring 1500 to the base structure 1320. FIGS. 21A-21H show
several views of an exemplary retainer 1340, according to an implementation. As described
above, the retainer 1340 couples to the sidewall 1326 of the base structure 1320. The retainer
1340 may thus be shaped and/or dimensioned, in part, to conform to the shape and/or dimensions
of the base structure 1320.

[0385] The retainer 1340 may include a motion rail 1342, which couples to the motion track
1182 on the heat sink arm 1180. As described above, the motion rail 1342 may have a curved
profile with a center of curvature substantially similar to the motion track 1182. The motion rail
1342 may thus be used to mechanically guide the lighting module 1100 as the lighting module
1100 rotates about the first rotation axis 1010. In some implementations, the curved profile may
also induce translation of the lighting module 1100 along the first translation axis 1020 as

previously described. The motion rail 1342 may also include a mechanical stop 1344 that
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contacts a corresponding mechanical stop on the motion track 1182 to limit the rotational motion
of the lighting module 1100 (e.g., the second rotational position).

[0386] The retainer 1340 may also include coupling features to couple the retainer 1340 to the
sidewall 1326 of the base structure 1320. Various coupling features may be used including, but
not limited to screw holes, snap fit connectors, spring clips, or any other coupling features known
to one of ordinary skill in the art. For example, FIG. 21A shows the retainer 1340 having a hole
1346 for a screw fastener that couples to the hole 1332 on the sidewall 1326. As described
above, FIG. 21B shows the retainer 1340 may include a recessed structure 1348 that mates to a
protruding structure 1334 on the sidewall 1326 of the base structure 1320. The retainer 1340 may
also include a recessed slot 1348 to accommodate the pin/rod 1011 inserted into the slot 1324 on
the base structure 1320.

[0387] The retainer 1340 may also have a rail/track feature 1352 that corresponds to the
rail/track feature 1338 on the second opening 1330 of the base structure 1320 as shown in FIG.
21B. In some implementations the rotation ring 1500 may be coupled to the rail/track feature
1338 on the second opening 1330 of the base structure 1320 first and then the retainer 1340 may
be coupled to the base structure 1320 such that the rail/track feature 1352 secures the rotation
ring 1500 to the base structure 1320. Once the rotation ring 1500 is secured to the base structure
1320 via the retainer 1340, the adjustable mount 1300 may then rotate about the a second
rotation axis 1070 with respect to the rotation ring 1500. In some implementations, the retainer
1340 may incorporate a coupling feature to couple the rotation ring 1500 to the base structure
1320. Various coupling features may be used including, but not limited to grooves, registration
features, twist-n-lock connectors/receptacles, screw holes, or any other mating features known to
one of ordinary skill in the art.

[0388] In some implementations, multiple retainers 1340 may be coupled to the base structure
1320 corresponding to the number of heat sink arms 1180 on the lighting module 1100. For
example, FIG. 11A shows the adjustable lighting apparatus 1000 includes two retainers 1340
corresponding to the two heat sink arms 1180 on the lighting module 1100. The multiple
retainers 1340 may have a shape/dimensions that are mirror symmetric with respect to one

another.
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[0389] The retainer 1340 may be formed from various materials, preferably materials having a
low coefficient of friction, including, but not limited to aluminum, polyoxymethylene (e.g.,
Delrin), polytetrafluoroethene (e.g., Teflon), graphite, composite materials, or any other low
friction materials known to one of ordinary skill in the art. In some implementations, the retainer
1340 may be formed from a material with a low coefficient of friction while the heat sink arm
1180 is formed from another material, such as aluminum. Depending on the material used, a
portion of the retainer 1340 (e.g., the motion rail 1342) may be polished to further reduce the
coefficient of friction. Additionally, a lubricant may be disposed onto the retainer 1340 to further
reduce friction. For example, a thin layer of lubricant may be coated onto the motion rail 1342.
[0390] FIGS. 22A-22E show an exemplary shield 1360, according to an implementation. As
described above, the shield 1360 may be shaped and/or dimensioned to have a cavity 1362 that
substantially covers the first opening 1328 of the base structure 1320 for at least one rotational
position. For example, the shield 1360 may have a cross-sectional shape substantially similar, at
least in part, to the cross-section of the interior cavity 1362 of the base structure 1320.
Additionally, the shield 1360 may be curved to conform, at least in part, to the shape of the
cavity 1362 in the heat sink 1140. In some implementations, a portion of the shield 1360 may
extend into the cavity 1362 to substantially surround the light source 1160. As described above,
the shield 1360 may include a rotation slot 1364 that extends along the portion of the shield 1360
proximate to the lighting module 1100. The rotation slot 1364 may have a width substantially
similar to the diameter of the central region 1146 on the heat sink 1140 and an arc length that
physically constrains the range of rotational motion of the lighting module 1100.

[0391] The shield 1360 may include an opening 1370 located opposite to the rotation slot 1364
to allow light from the light source 1160 to couple out of the adjustable lighting apparatus 1000.
The edge of the opening 1370 may be shaped/dimensioned, in part, to provide clearance for the
trim 1700, which may be inserted into the cavity 1322 of the base structure 1320. In some
implementations, a portion of the edge of the opening 1372 may be shaped such that when the
lighting module 1100 is rotated to its largest rotation angle, the resultant translation of the shield
1360 along the first translation axis 1020 causes the edge of the opening 1372 to be aligned
proximate to a first edge of the trim 1700 such that the shield 1360 in combination with the trim
1700 substantially covers the first opening 1328 of the base structure 1320.
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[0392] The shield 1360 may be coupled to the base structure 1320 and the lighting module 1100
via a tab 1368 disposed along the periphery of the opening 1370 of the shield 1360. The tab 1368
may be an extension of the shield 1360 with a hole that receives the pin/rod 1011 coaxial with
the first rotation axis 1010. In some implementations, the locking nut 1220 maybe coupled to the
pin/rod 1011 from within the cavity 1362 of the shield 1360. Additionally, the shield 1360 may
include a stabilizing slot 1366, which may be disposed proximate to the tab 1368. As described
above, the stabilizing slot 1366 receives the stabilizing pin/rod 1337 rigidly coupled to the base
structure 1320 to reduce unwanted rotational motion of the shield 1360 when translating along
the first translation axis 1020. The stabilizing slot 1366 may define a second translation axis
1030 substantially parallel to the first translation axis 1020 in order to constrain the shield 1360
to move primarily along the first translation axis 1020. In some implementations, the stabilizing
pin/rod 1337 may instead be rigidly coupled to the shield 1360 and inserted into the slot 1366
along with the pin/rod coaxial with the first rotation axis 1010 thereby creating two mechanical
constraints in the slot 1366, which may also reduce unwanted rotational motion of the shield
1360 when translating along the first translation axis. The shield 1360 may also include coupling
features to couple the secondary shield 1380 to the shield 1360. Various coupling features may
be used including, but not limited to snap fit receptacles, screw holes, adhesives, or any other
coupling feature known to one of ordinary skill in the art. For example, FIG. 22E shows a snap
fit receptacle 1374 that receives a corresponding snap-fit connector 1382 on the secondary shield
1380.

[0393] In some implementations, the shield 1360 may include multiple tabs 1368 and stabilizing
slots 1366 corresponding to the number of heat sink arms 1180 on the lighting module 1100, thus
providing additional stability to the shield 1360 when translating along the first translation axis
1020. Multiple coupling features may also be disposed on the shield 1360 to more stably support
the secondary shield 1380.

[0394] The shield 1360 may be formed from various materials including, but not limited to
aluminum, carbon steel, stainless steel, copper, polymers, ceramics, or any alloys or composites
of the foregoing. Additionally, the shield 1360 may be painted or coated to have a particular
color, which may meet particular aesthetic preferences or to reduce the visibility openings that

are covered by other components in the adjustable lighting apparatus 1000. In some
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implementations, the reflective properties of the shield 1360 may also be diffuse, specular, or a
combination of the foregoing, which may also affect the aesthetic appearance of the adjustable
lighting apparatus 1000 and/or the amount of light coupled out of the adjustable lighting
apparatus 1000.

[0395] The secondary shield 1380 may be used in combination with the heat sink 1140 to cover
the rotation slot 1364 on the shield 1360 at certain rotational positions, thus preventing users
from seeing through the rotation slot 1364 into the ceiling or wall space where the adjustable
lighting apparatus 1000 is installed. For example, FIG. 10C showed that when the lighting
module 1100 is in the first rotational position, the secondary shield 1380 covers a portion of the
rotation slot 1364 corresponding to where the lighting module 1100 would be located in the
second rotational position. FIGS. 23A-23D show several views of an exemplary secondary shield
1380, according to an implementation. The secondary shield 1380 may have a curved body that
substantially conforms to the curvature of the shield 1360. The secondary shield 1380 may be
coupled to the shield 1360 using various coupling mechanisms including, but not limited to snap
fit connectors, screw holes, adhesives, or any other coupling feature known to one of ordinary
skill in the art. As shown in FIG. 23A, the exemplary secondary shield 1380 includes snap-fit
connectors 1382 to couple the secondary shield 1380 to the shield 1360.

[0396] In some implementations, the secondary shield 1380 may be coupled to the shield 1360
such that when the lighting module 1100 rotates to the portion of the rotation slot 1364 covered
by the secondary shield 1380, the lighting module 1100 can move the secondary shield 1380 out
of the way. FIGS. 24A-24D show one example where the secondary shield 1380 is coupled to
the snap-fit connectors by a flexible member 1384. The flexible member 1384 provides sufficient
compliancy such that when the lighting module 1100 contacts the secondary shield 1380, the
flexible member 1384 bends, thus allowing the secondary shield 1380 to move. Otherwise, the
flexible member 1384 is able to support the secondary shield 1380 above the rotation slot 1364.
It should be appreciated other mechanisms may be used to enable relative motion between the
secondary shield 1380 and the shield 1360. Note that the manner in which the snap-fit connectors
are coupled to the body of the secondary shield 1380 are left undefined in FIGS. 23A-23D to
emphasize the generality of the mechanism. In another example, the secondary shield 1380 may

be mounted to the shield 1360 along a track/rail structure that allows the secondary shield 1380
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to move. The secondary shield 1380 may be coupled to a spring that provides a restoring force
such that the secondary shield 1380 is maintained above the rotation slot 1364 at a particular
rotational position unless the lighting module 1100 is rotated to said rotational position.

[0397] The secondary shield 1380 may be formed from various materials including, but not
limited to aluminum, carbon steel, stainless steel, copper, polymers, ceramics, or any alloys or
composites of the foregoing. In some implementations, the secondary shield 1380 may be
formed from the same material as the shield 1360. Additionally, the secondary shield 1380 may
be painted or coated to have a particular color, which may meet particular aesthetic preferences.
In some implementations, the reflective properties of the secondary shield 1380 may also be
diffuse, specular, or a combination of the foregoing, which may also affect the aesthetic
appearance of the adjustable lighting apparatus 1000 and/or the amount of light coupled out of
the adjustable lighting apparatus 1000.

[0398] The trim 1700 may be used to cover a hole in a ceiling or wall in which the adjustable
lighting apparatus 1000 is placed. The style of the trim 1700 may vary depending, in part, on the
desired aesthetic appearance. In some implementations, the trim 1700 may have a flange. In
some implementations, the trim 1700 may have different shaped openings including, but not
limited to a beveled opening or a pinhole opening. The trim 1700 may also be shaped and/or
dimensioned to reduce shading losses when the lighting module 1100 is positioned at various
rotational positions.

[0399] In particular, the trim 1700 may have a first opening 1702 that extends towards the
lighting module 1100 in the cavity 1322 of the base structure 1320. The first opening 1702 may
be shaped to accommodate the rotational motion of the lighting module 1100. For example,
FIGS. 25A-25G show several views of an exemplary trim 1700, according to an implementation,
with a first opening 1702 that has a first edge 1720a and a second edge 1720b. The first edge
1720a may be coplanar with a first plane with a normal vector that is substantially parallel to the
lighting module axis 1060 at the first rotational position. In some implementations, the first edge
1720a may be aligned proximate to the edge of the opening 1370 on the shield 1360 when the
lighting module 1100 is rotated to it largest rotation angle. The second edge 1720b may be
coplanar with a second plane with a normal vector substantially parallel to the lighting module

axis 1060 at the second rotational position. Said in another way, the first opening 1702 may
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extend from the top of the trim 1700 to a portion along the side of the trim 1700 such that light
from the light source 1160 can emit out of the adjustable lighting apparatus 1000 through the
trim 1700. It should be appreciated that in other implementations, the first opening 1702 may
have a different shape to accommodate the rotational motion of the lighting module 1100.

[0400] The trim 1700 may be coupled to the base structure 1320 using various coupling
mechanisms including, but not limited to, spring clips, screw fasteners, bolt fasteners, clamps,
adhesives or any other coupling mechanism known to one of ordinary skill in the art. FIG. 10C
shows one example where the trim 1700 is inserted into the cavity 1322 of the base structure
1320 and secured to the sidewall 1326 of the base structure 1320 using multiple spring clips
1710. FIGS. 26A and 26B show several views of an exemplary spring clip 1710.

[0401] The trim 1700 may be formed from various materials including, but not limited to
aluminum, carbon steel, stainless steel, copper, polymers, ceramics, or any alloys or composites
of the foregoing. The trim 1700 may be painted or coated to have a particular color, which may
meet particular aesthetic preferences.

[0402] The rotation ring 1500 may be used to attach the adjustable mount 1300 (with the lighting
module 1100 attached) to the frame 1600. FIGS. 27A-27F show several views of an exemplary
rotation ring 1500, according to an implementation. The rotation ring 1500 may have a sidewall
1502 that defines a through hole opening 1504 that includes a first opening 1506 and a second
opening 1508. The first opening 1506 may couple to the second opening 1330 of the base
structure 1320. In some implementations, light from the light source 1160 may pass through the
through hole opening 1504 and transmit out of the second opening 1508. In some
implementations, the sidewall 1502 may substantially surround the trim 1700. The sidewall 1502
may define a cross-sectional shape that includes, but is not limited to a circle, an ellipse, a
square, a rectangle, a polygon, or any combination of the foregoing. Additionally, the cross-
section of the rotation ring 1500 may vary in shape and/or dimension along at least one axis. In
some implementations, the cross-sectional shape of the rotation ring 1500 may be substantially
similar to the cross-sectional shape of the base structure 1320.

[0403] The first opening 1506 of the rotation ring 1500 may have an edge 1510 with a rail/track
feature that mates to a corresponding rail/track feature on the second opening 1338 of the base

structure 1320 and the retainer 1340 such that the adjustable mount 1300 can rotate about the
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second rotation axis 1070 relative to the rotation ring 1500, which is fixed to the frame 1600. In
some implementations, the first opening 1506 may instead have coupling features to couple the
rotation ring 1500 to the base structure 1320 including, but not limited to, screw holes, twist-n-
lock connectors, or registration features.

[0404] The rotation ring 1500 may also include one or more receptacles 1512 disposed along the
exterior of the sidewall 1502. The one or more receptacles 1512 may couple to connectors that
provide a press fit connection between the rotation ring 1500 and the frame 1600. Various types
of connectors may be used including, but not limited to, a protruding tab, a ball plunger, or a
spring clip. In one example, the rotation ring 1500 includes multiple ball plungers 1520 coupled
to corresponding receptacles 1512 as shown in FIG. 10C. The through hole opening in the frame
1600 may be designed such that the rotation ring 1500 is inserted from either side of the through
hole opening.

[0405] For example, the frame 1600 may first be mounted to a support structure in a ceiling or a
wall such that the through hole opening of the frame 1600 is aligned to an opening in said ceiling
or wall. Then, the adjustable mount 1300, with the lighting module 1100 and the rotation ring
1500 attached, may be inserted into the through hole opening in the frame 1600 from within the
room. Once the rotation ring 1500 is secured to the frame 1600, the adjustable mount 1300 may
be rotated about the second rotation axis 1070 to a desired orientation. Once the adjustable
mount 1300 is set to a desired rotational orientation about the second rotation axis 1070, a
rotational lock 1540 may be used to restrict rotational motion of the adjustable mount 1300
relative to the rotation ring 1500. FIGS. 28A-28C show several views of an exemplary rotation
lock 1540 that may be rotated to lock or unlock the adjustable mount 1300 to the rotation ring
1500. This may then be followed by rotational adjustment of the lighting module 1100 about the
first rotation axis 1010 as described above. A safety mechanism may be incorporated into the
adjustable lighting apparatus 1000 that prevents the adjustable mount 1300 and the lighting
module 1100 from falling through the through hole opening of the frame 1600. For example, a
safety pin 1530 may be used to fasten the rotation ring 1500 to the frame 1600 to substantially
reduce the possibility of the rotation ring 1500 from sliding relative to the frame 1600. As shown
in FIG. 11A, the safety pin 1530 may be fastened to one of the receptacles 1510 on the rotation

ring 1500. In another example, a safety cable may be used to couple the adjustable mount 1300

49



WO 2019/133669 PCT/US2018/067614

and the lighting module 1100 to the frame 1600. In the event the rotation ring 1500 is no longer
secured to the frame 1600, the safety cable may prevent the adjustable mount 1300 and the
lighting module 1100 from falling out of the frame 1600 and/or allows the adjustable mount
1300/lighting module 110 to hang from the frame 1600.

[0406] The rotation ring 1500 may be formed from various materials including, but not limited
to, aluminum, carbon steel, stainless steel, copper, polymers, ceramics, or any alloys or
composites of the foregoing. The rotation ring 1500 may also be painted/coated to improve
various aspects of the rotation ring 1500 such as corrosion resistance, durability, thermal
emissivity, or aesthetic quality.

A Second Exemplary Design for an Adjustable Lighting Apparatus

[0407] FIGS. 29A-46D show another exemplary adjustable lighting apparatus 1000, according to
an implementation. The adjustable lighting apparatus 1000 includes a lighting module 1100 and
an adjustable mount 1300. The lighting module 1100 rotates about a first rotation axis 1010 and
translates along a first translation axis 1020 relative to the adjustable mount 1300. For this
design, the secondary shield 1380 is coupled to the shield 1360 using one or more slots 1324.
Once again, the secondary shield 1380 may be used to cover a portion of the rotation slot 1364 of
the shield 1360. The one or more slots 1324 allow the secondary shield 1380 to slidably move
relative to the shield 1360 via contact by the lighting module 1100 when the lighting module
1100 is rotated to the second rotational position. In order for the secondary shield 1380 to move
back to cover the portion of the rotation slot 1364, one or more springs may be disposed between
the shield 1360 and the secondary shield 1380 to provide a restoring force necessary to move the
secondary shield 1380 back over the portion of the rotation slot 1364.

[0408] The adjustment mechanism in the adjustable lighting apparatus 1000 shown in FIGS.
30A-30B may also be based on an adjustable slider mechanism. Specifically, a slider plate 1204
may be coupled to the base structure 1320. The slider plate 1204 defines a track 1205 along
which a push spring 1208 may be slidably moved relative to the slider plate 1204. The push
spring 1208 may be coupled to the lighting module 1100 so as to move with the lighting module
1100 as the lighting module 1100 rotates about the first rotation axis 1010 and translates along
the first translation axis 1020. The push spring 1208 includes a hole 1209 into which a quarter
turn knob 1220 is inserted. The quarter turn knob 1220 may be used to secure the push spring
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1208 to the slider plate 1204 using a fastening mechanism. In one exemplary case, a user may
rotate the quarter turn knob 1220 so as to loosen the mechanical constraint imposed on the slider
plate 1204 and the push spring 1208. Once released, the user may rotate the lighting module
1100 by pushing/pulling the quarter turn knob 1220, which imparts a force that causes the push
spring 1208 with the lighting module 1100 attached thereto to move along the track 1205 of the
slider plate 1204. Once the desired rotational position is reached, the user may tighten the quarter
turn knob 1220 to mechanically constrain the slider plate 1204 and the push spring 1208.

[0409] The adjustable lighting apparatus 1000 may also include a shield 1360 that translates with
the lighting module 1100 along the first translation axis 1020. The shield 1360 may be used to
cover an opening in the base structure 1320, as previously described. The exemplary shield 1360
shown in FIGS. 29E-29F does not include a stabilizing slot. Rather, a stabilizing pin 1337 may
be inserted into a hole 1336 on the tab 1368 of the shield 1360 such that a pin 1011 coaxial with
the first rotation axis 1010 and the stabilizing pin 1337 are guided along the slot 1324 on the base
structure 1320. By providing two points of mechanical constraint in the slot 1324, unwanted
rotation of the shield 1360 relative to the lighting module 1100 is substantially reduced.

[0410] In some implementations, the trim 1700 may also couple to the adjustable mount 1300
using one or more trim attachment plates 1712. The trim attachment plates 1712 may be
magnetically couple to corresponding magnets disposed in the adjustable mount 1300. The trim
attachment plates 1712 may be coupled to the main body of the trim 1700 using various coupling
mechanisms including, but not limited to, screw fasteners, bolt fasteners, or adhesive. In this
manner, the trim 1700 may be coupled to the adjustable mount 1300 without using additional
fasteners or other coupling mechanisms.

[0411] FIGS. 29A-29H show various side views and cross-sectional side views of the adjustable
lighting apparatus 1000 in both the first rotational position and the second rotational position.
FIGS. 291-29L show various perspective views of the adjustable lighting apparatus 1000 in both
the first rotational position and the second rotational position. FIGS. 30A-30B show a detailed
view of the adjustment mechanism used in this particular implementation of the adjustable
lighting apparatus 1000 where a sliding adjustment mechanism is used.

[0412] FIGS. 31A and 31B show an exploded view of the adjustable lighting apparatus 1000 and

a corresponding table of the various component used in the adjustable lighting apparatus 1000.
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[0413] FIGS. 32A-32G show various views of an exemplary heat sink 1140 in the lighting
module 1100, according to an implementation. As before, the heat sink 1140 may be used to
dissipate heat from the light source 1160 as well as support other components in the lighting
module 1100, such as a driver 1120, or multiple heat sink arms 1180.

[0414] FIGS. 33A-33G show various views of an exemplary optic holder 1162, according to an
implementation. The optic holder 1162 may be a part of the light source 1160 and is used to
support both one or more light emitting elements and an optic. As before, the lighting module
1100 may accommodate various light sources 1160 with different optics.

[0415] FIGS. 34A-34D show various views of an exemplary heat sink arm 1180, according to an
implementation. The heat sink arm 1180 again includes a motion track 1182 and a pivot arm
1184 to facilitate rotation of the lighting module 1100 about the first rotation axis 1010. The heat
sink arm 1180 may also include a mechanical stop 1186 to restrict the rotational motion of the
lighting module 1100 by contacting a corresponding mechanical stop 1344 on the retainer 1340.
[0416] FIGS. 35A-35E show various views of the slider plate 1204, according to an
implementation. As shown, the slider plate 1204 may define a track 1205 that guides the push
spring 1208 when the lighting module 1100 is adjusted. In some implementations, the slider plate
1204 may be curved in order to conform to the cavity 1322 of the base structure 1320 and the
curvature of the shield 1360. In some implementations, the slider plate 1204 may be coupled to
the sidewall 1326 of the base structure 1320 using one or more coupling mechanisms, including,
but not limited to screw fasteners, bolt fasteners, clips, clamps, or adhesives.

[0417] FIGS. 36A-36C show various views of an exemplary push spring 1208, according to an
implementation. As described above, the push spring 1208 may be coupled to the lighting
module 1100 and slidably movable along the track 1205 of the slider plate 1204. The push spring
1208 may be curved to conform to the curvature of the shield 1360. In some implementations,
the curvature of the push spring 1208 may also provide a force to assist with adjustment of the
lighting module 1100. For example, when a pushing/pulling motion on the push spring 1208
occurs along one axis, a reactionary force may develop in the push spring 1208 along another
axis, which may be oriented to increase the torque applied to the lighting module 1100 to rotate
about the first rotation axis 1010. The push spring 1208 may include a hole 1209 for attachment
to the quarter turn knob 1220.
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[0418] FIGS. 37A-37D show various views of an exemplary quarter turn knob 1220, according
to an implementation. As shown, the quarter turn knob 1220 may include features that assist a
user to grip the quarter turn knob 1220 when tightening or loosening the adjustment mechanism.
[0419] FIGS. 38A-38G show various views of an exemplary base structure 1320, according to
an implementation. As described above, the base structure 1320 may include a cavity 1322, a
first opening 1328 that contacts, at least in part, the lighting module 1100, and a second opening
that light from the light source 1160 can pass through. To accommodate the rotational motion of
the lighting module 1100, first opening 1328 of the base structure 1320 may extend from the top
of the base structure 1320 to the sidewall 1326. The base structure 1320 may also include
multiple coupling features for coupling to the slider plate 1204. The base structure 1320 may also
have one or more slots 1324 that define the first translation axis 1020.

[0420] FIGS. 39A-39H show various views of an exemplary retainer 1340, according to an
implementation. The retainer 1340 may again be used to mechanically constrain the rotational
motion of the lighting module 1100 such that translational motion along the first translation axis
1020 also occurs. The retainer 1340 may also be used to couple the adjustable mount 1300 to a
rotation ring 1500, used to rotatably adjust the adjustable mount 1300 (with the lighting module
1100) about a second rotation axis 1070, which is orthogonal to the first rotation axis 1010. In
some implementations where the rotation ring 1500 is substantially circular in cross-section, the
second rotation axis 1070 may correspond to the center axis of the circle.

[0421] FIGS. 40A-40E show various views of an exemplary shield 1360, according to an
implementation. The shield 1360 may be used to cover the first opening 1328 of the base
structure 1320 as before. Again, the shield 1360 may also include a rotation slot 1364 that
surrounds the base of the light source 1160. The shield 1360 may again translate along the first
translation axis 1020 with the lighting module 1100 as the lighting module 1100 rotates about the
first rotation axis 1010.

[0422] FIGS. 41A-41D show various views of a secondary shield 1380, according to an
implementation. Here, the secondary shield 1380 includes rigid inserts 1382 designed to be
inserted into slots 1374 on the shield 1360 in order to allow the secondary shield 1380 to be

movable relative to the shield 1360, as described above.
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[0423] FIGS. 42A-42E show several views of an exemplary trim 1700, according to an
implementation. The trim 1700 may include a first opening 1702 that is shaped to accommodate
the rotational motion of the lighting module 1100 such that shading losses may be reduce once
the trim 1700 is inserted, at least in part, into the cavity 1322 of the base structure 1320.

[0424] FIGS. 43A-43C show several views of an exemplary trim attachment plate 1712,
according to an implementation. The trim attachment plate 1712 may be formed from a magnetic
material to couple to corresponding magnets disposed in the base structure 1320.

[0425] FIGS. 44A-44E show several views of an exemplary rotation ring, according to an
implementation. The rotation ring 1500 may be used, in part, to provide a second rotational
degree of freedom where the adjustable mount 1300 (with the lighting module 1100 coupled
thereto) rotates about the second rotation axis 1070 relative to the rotation ring 1500. The
rotation ring 1500 may also be used to facilitate attachment of the adjustable mount 1300 to a
frame 1600 mounted in the ceiling or wall of a building.

[0426] FIGS. 45A-45C show several views of an exemplary rotation lock 1540, according to an
implementation. The rotation lock 1540 may be disposed in the cavity 1322 of the base structure
1320 or the through hole opening 1504 of the rotation ring 1500. The rotation lock 1540 may be
used to lock the rotational motion of the adjustable mount 1300 relative to the rotation ring 1500
by applying a clamping force that restricts rotational motion. The rotation lock 1540 maybe
released by rotating said rotation lock 1540, which releases said clamping force. As before, the
rotation ring 1500 may have a through hole opening 1504.

[0427] FIGS. 46A-46D show several views of a portion of an exemplary frame 1600, according
to an implementation. The frame 1600 may have a through hole opening 1604 into which the
rotation ring 1500 (coupled to the adjustable mount 1300) may be inserted, forming a press fit
connection.

A Third Exemplary Design for an Adjustable Lighting Apparatus

[0428] FIGS. 47A and 47B show an exploded view of another adjustable lighting apparatus 1000
and a table of the various components in the adjustable lighting apparatus 1000, according to an
implementation. The adjustable lighting apparatus 1000 once again includes a lighting module

1100 that rotates about a first rotation axis 1010 relative to an adjustable mount 1300. The
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lighting module 1100 translates along a first translation axis 1020 while rotating about the first
rotation axis 1010 in order to reduce shading losses at larger orientation angles.

[0429] In some implementations, the adjustment mechanism used to rotatably adjust the lighting
module 1100 may be based on an adjustable slider mechanism, as described above. In some
implementations however, a quick release lever 1220 and a quick release pin 1222 may be used
to secure and adjust the lighting module 1100 at a particular rotational position. Compared to the
quarter turn knob 1220 described previously, the combination of the quick release lever 1220 and
the quick release pin 1222 doesn’t rely on a fastening mechanism to secure the slider plate 1204
and the push spring 1208. Rather, the shape of the quick release lever 1220 is such that a
compressive force is applied onto the push spring 1208 and the slider plate 1204 when the quick
release lever 1220 is rotate to a locking position. When the quick release lever 1220 is rotated to
an unlocked position, the compressive force is reduced such that a user may push/pull the quick
release lever 1220 to adjust the rotational position of the lighting module 1100. In one example,
the quick release pin 1222 is inserted through the hole 1209 on the push spring 1208 and the
track 1205 on the slider plate 1204 and coupled to the quick release lever 1220 on the opposing
side.

[0430] The adjustable lighting apparatus 1000 may also include a trim 1700 to cover a hole in a
ceiling or a wall. In some implementations, the trim 1700 may or may not include a flange. In
some implementations, the opening in the trim 1700 may have various shapes including, but not
limited to a beveled opening or a pinhole opening. The trim 1700 may be designed such that the
coupling mechanism to the adjustable mount 1300 is substantially similar such that different
types of trims 1700 may be installed and/or replaced by a user. It should be appreciated that
different shaped trims 1700 (i.e., circular, ellipsoidal, square, rectangular, polygonal, etc.) may
be used. It should also be appreciated that the dimensions of the trim 1700 may also be used
depending on the size of the adjustable mount 1300 and/or the hole in the ceiling or wall.

[0431] In some implementations, a stabilizing pin 1337 may be used to mechanically constrain
the motion of the shield 1360 such that the shield 1360 primarily translates along the first
translation axis 1020 while the lighting module 1100 rotates about the first rotation axis 1010. In

some implementations, the stabilizing pin 1337 may be a threaded pin that rigidly couples to the
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shield 1360. For example, the threaded portion of the stabilizing pin 1337 may be inserted
through a hole 1336 on the shield 1360 and secured by a nut.

[0432] FIGS. 48A-48G show several views of an exemplary heat sink 1140, according to an
implementation. The heat sink 1140 is again used to dissipate heat from a light source 1160 and
for mounting various components in the lighting module 1100 including a driver 1120 and
multiple heat sink arms 1180.

[0433] FIGS. 49A-49G show several views of an exemplary optic holder 1162, according to an
implementation. The optic holder 1162 is used to support a light emitting element and at least
one optic in the light source 1160. In some implementations, the optic holder 1162 may holder
various optics designed, for example, to focus light with various angular distributions and spatial
intensity distributions. In some implementations, different optic holders 1162 may be used to
accommodate different optics.

[0434] FIGS. S50A-50D show several views of an exemplary heat sink arm 1180, according to an
implementation. The heat sink arm 1180 includes a motion track 1182 and a pivot arm 1184.
[0435] FIGS. 51A-51E show several views of an exemplary slider plate 1204, according to an
implementation. The slider plate 1204 includes a track 1205 along which the push spring 1208
may slide relative to the slider plate 1204. In some implementations, the slider plate 1204 may be
shaped so as to conform to a sidewall 1326 of the base structure 1320 and the curvature of the
shield 1360.

[0436] FIGS. 52A-52C show several views of an exemplary push spring 1208, according to an
implementation. The push spring 1208 is coupled to the lighting module 1100. In some
implementations, the push spring 1208 may be shaped and dimensioned so as to be flexible such
that when the push spring 1208 slides along the track 1205 of the slider plate 1204, the push
spring 1208 may deform. The deformation may generate a force used to assist a user in rotatably
adjusting the lighting module 1100.

[0437] FIGS. 53A-53D show several views of an exemplary quick release lever 1220, according
to an implementation. The quick release lever 1220 may rotate about a hole, which couples to the
quick release pin 1222 via a corresponding pin. The hole on the quick release lever 1220 may be
located such that an edge of the quick release lever 1220 and the hole vary as the quick release

lever 1220 rotates. This variation may cause a force that secures the push spring 1208 to the
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slider plate at certain rotational positions of the quick release lever 1220. In this manner, a user
can flip the quick release lever 1220 to quickly lock/unlock the adjustment mechanism.

[0438] FIGS. 54A-54C show several views of an exemplary quick release pin 1222, according to
an implementation. The quick release pin 1222 may be inserted through the hole 1209 on the
push spring 1208 and the track 1205 on the slider plate 1204.

[0439] FIGS. 55A-55G show several views of an exemplary base structure 1320, according to an
implementation. The base structure 1320 includes a sidewall 1326 that defines a cavity 1322, a
first opening 1328 that contacts, at least in part, the lighting module 1100, and a second opening
1330 that light from the light source 1160 propagates through. The base structure 1320 may also
include one or more slots 1324 that define the orientation of the first translation axis 1020.

[0440] FIGS. 56A-56H show several views of an exemplary retainer 1340, according to an
implementation. The retainer 1340 may be used to provide additional mechanical constraint with
a motion rail 1342 that couples to the motion track 1182 of the heat sink arm 1180. As before,
the motion rail 1342 and the motion track 1182 may be shaped to cause the lighting module 1100
to translate along the first translation axis 1020 while the lighting module 1100 rotates about the
first rotation axis 1010.

[0441] FIGS. 57A-57E show several views of an exemplary shield 1360, according to an
implementation. The shield 1360 is shaped to cover the first opening 1328 of the base structure
at certain rotational positions of the lighting module 1100. The shield 1360 also includes a
rotational slot 1364 through which the light source 1160 is coupled to the heat sink 1140. The
shield 1360 may also include coupling features 1374 for the secondary shield 1380 to slide
along. In some implementations, the shield 1360 may also include a hole 1369 for a stabilizing
pin 1337 used to mechanically limit the shield 1360 to translational motion.

[0442] FIGS. 58A-58C show several views of a stabilizing pin 1337, according to an
implementation. The stabilizing pin 1337, as described above, is inserted into the hole 1369 on
the shield 1360 and the slot 1324 on the base structure 1320. The stabilizing pin 1337 includes a
threaded portion that receives a corresponding nut to rigidly couple said stabilizing pin 1337 to
the shield 1360.

[0443] FIGS. 59A-59D show several views of a secondary shield 1380, according to an

implementation. As described above, the secondary shield 1380 may cover a portion of the
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rotation slot 1364 so as to visually block the rotation slot 1364, thereby preventing users from
seeing through the rotation slot 1364 and into the ceiling or wall.

[0444] FIGS. 60A-60D show several views of an exemplary trim 1700, according to an
implementation. The trim 1700 represents an exemplary beveled, flangeless trim.

[0445] FIGS. 61A-61E show several views of an exemplary trim 1700, according to an
implementation. The trim 1700 represents an exemplary pinhole trim.

[0446] FIGS. 62A-62G show several views of an exemplary trim 1700, according to an
implementation. The trim 1700 represents an exemplary beveled trim with a flange.

[0447] FIGS. 63A-63E show several views of an exemplary trim 1700, according to an
implementation. The trim 1700 represents another exemplary pinhole trim.

[0448] FIGS. 64A-64E show several views of an exemplary rotation ring 1500, according to an
implementation. The rotation ring 1500 may include a rail/track feature on the edge 1510 of the
first opening 1506 that allows the adjustable mount 1300 to rotate about a second rotation axis
1070 relative to the rotation ring 1500.

[0449] FIGS. 65A-65C show several views of an exemplary rotation lock 1540, according to an
implementation. The rotation lock 1540 may be coupled to either the rotation ring 1500, the base
structure 1320, or both the rotation ring 1500 and the base structure 1320. As described above,
the rotation lock 1540 is used to lock the adjustable mount 1300 to the rotation ring 1500 once a
desired rotational position about the second rotation axis 1070 is set.

Another Exemplary Design of a Lighting Module

[0450] FIGS. 66A-66E show an exemplary lighting module 1100, according to an
implementation. The lighting module 1100 may include a light source 1160 to emit light, a heat
sink 1140 to dissipate heat from the light source 1160, and a driver 1120 to supply power to the
light source 1160. Here, the light source 1160 may be disposed primarily within the first cavity
1504 of the heat sink 1140. The driver 1120 may be attached to the heat sink 1140 on a side of
the heat sink 1140 opposite to the light source 1160. The heat sink 1140 may also include a
coupling feature disposed on an opening of heat sink 1140. In some implementations, the
coupling feature may be a twist-n-lock connector. Additionally, the heat sink 1140 may include
holes that allow the heat sink to be coupled to other components such as a trim 1700 or a shield

1360.

58



WO 2019/133669 PCT/US2018/067614

[0451] FIGS. 67A-67B show several views of an exemplary heat sink 1140, according to an
implementation.

[0452] FIGS. 68A-68C show several views of an exemplary adjustable lighting apparatus 1000
that incorporates the lighting module 1100 shown in FIGS. 66A-66E. In some implementations,
the trim 1700 may be coupled to the lighting module 1100 and designed to rotate with the
lighting module 1100 about the first rotation axis 1010. In some implementations, the lighting
module 1100 may not translate along a first translation axis 1020 as shading losses are already
reduced if the trim 1700 rotates with the lighting module 1100. However, in some
implementations, the frame 1600 may be shaped to accommodate translational motion along a
first translation axis 1020 in order to reduce or, in some instances, avoid collision of the
adjustable mount 1300 and the trim 1700 with the frame 1600. In particular, FIG. 68B and FIG.
68C show the adjustable lighting apparatus 1000 without the base structure 1320 or the retainer
1340 to show how the lighting module 1100 and the trim 1700 rotate about the first rotation axis
1010.

CONCLUSION

[0453] The construction and arrangement of the systems and methods as shown in the various
exemplary embodiments are illustrative only. Although only a few embodiments have been
described in detail in this disclosure, many modifications are possible (e.g., variations in sizes,
dimensions, structures, shapes and proportions of the various elements, values of parameters,
mounting arrangements, use of materials, colors, orientations, etc.). For example, the position of
elements may be reversed or otherwise varied and the nature or number of discrete elements or
positions may be altered or varied. Accordingly, all such modifications are intended to be
included within the scope of the present disclosure. The order or sequence of any process or
method steps may be varied or re-sequenced according to alternative embodiments. Other
substitutions, modifications, changes, and omissions may be made in the design, operating
conditions and arrangement of the exemplary embodiments without departing from the scope of
the present disclosure.

[0454] While various inventive implementations have been described and illustrated herein,
those of ordinary skill in the art will readily envision a variety of other means and/or structures

for performing the function and/or obtaining the results and/or one or more of the advantages
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described herein, and each of such variations and/or modifications is deemed to be within the
scope of the inventive implementations described herein. More generally, those skilled in the art
will readily appreciate that all parameters and configurations described herein are meant to be
exemplary inventive features and that other equivalents to the specific inventive implementations
described herein may be realized. It is, therefore, to be understood that the foregoing
implementations are presented by way of example and that, within the scope of the appended
claims and equivalents thereto, inventive implementations may be practiced otherwise than as
specifically described and claimed. Inventive implementations of the present disclosure are
directed to each individual feature, system, article, and/or method described herein. In addition,
any combination of two or more such features, systems, articles, and/or methods, if such
features, systems, articles, and/or methods are not mutually inconsistent, is included within the

inventive scope of the present disclosure.

[0455] Also, various inventive concepts may be embodied as one or more methods, of which an
example has been provided. The acts performed as part of the method may be ordered in any
suitable way. Accordingly, implementations may be constructed in which acts are performed in
an order different than illustrated, which may include performing some acts simultaneously, even

though shown as sequential acts in illustrative implementations.

[0456] All publications, patent applications, patents, and other references mentioned herein are

incorporated by reference in their entirety.

[0457] All definitions, as defined and used herein, should be understood to control over
dictionary definitions, definitions in documents incorporated by reference, and/or ordinary

meanings of the defined terms.

[0458] The indefinite articles “a” and “an,” as used herein in the specification and in the claims,

unless clearly indicated to the contrary, should be understood to mean “at least one.”

[0459] The phrase “and/or,” as used herein in the specification and in the claims, should be

understood to mean “either or both” of the elements so conjoined, i.e., elements that are

conjunctively present in some cases and disjunctively present in other cases. Multiple elements
listed with “and/or” should be construed in the same fashion, i.e., “one or more” of the elements

so conjoined. Other elements may optionally be present other than the elements specifically
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identified by the “and/or” clause, whether related or unrelated to those elements specifically
identified. Thus, as a non-limiting example, a reference to “A and/or B”, when used in
conjunction with open-ended language such as “comprising” can refer, in one implementation, to
A only (optionally including elements other than B); in another implementation, to B only
(optionally including elements other than A); in yet another implementation, to both A and B

(optionally including other elements); etc.

[0460] As used herein in the specification and in the claims, “or” should be understood to have
the same meaning as “and/or” as defined above. For example, when separating items in a list,
“or” or “and/or” shall be interpreted as being inclusive, i.e., the inclusion of at least one, but also
including more than one, of a number or list of elements, and, optionally, additional unlisted
items. Only terms clearly indicated to the contrary, such as “only one of” or “exactly one of,” or,
when used in the claims, “consisting of,” will refer to the inclusion of exactly one element of a
number or list of elements. In general, the term “or” as used herein shall only be interpreted as
indicating exclusive alternatives (i.e. “one or the other but not both”) when preceded by terms of

2%

exclusivity, such as “either,” “one of,” “only one of,” or “exactly one of.” “Consisting essentially

of,” when used in the claims, shall have its ordinary meaning as used in the field of patent law.

[0461] As used herein in the specification and in the claims, the phrase “at least one,” in
reference to a list of one or more elements, should be understood to mean at least one element
selected from any one or more of the elements in the list of elements, but not necessarily
including at least one of each and every element specifically listed within the list of elements and
not excluding any combinations of elements in the list of elements. This definition also allows
that elements may optionally be present other than the elements specifically identified within the
list of elements to which the phrase “at least one” refers, whether related or unrelated to those
elements specifically identified. Thus, as a non-limiting example, “at least one of A and B” (or,
equivalently, “at least one of A or B,” or, equivalently “at least one of A and/or B”) can refer, in
one implementation, to at least one, optionally including more than one, A, with no B present
(and optionally including elements other than B); in another implementation, to at least one,
optionally including more than one, B, with no A present (and optionally including elements

other than A); in yet another implementation, to at least one, optionally including more than one,
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A, and at least one, optionally including more than one, B (and optionally including other

elements); etc.

[0462] In the claims, as well as in the specification above, all transitional phrases such as
“comprising,” “including,” “carrying,” “having,” “containing,” “involving,” “holding,”
“composed of,” and the like are to be understood to be open-ended, i.e., to mean including but
not limited to. Only the transitional phrases “consisting of” and “consisting essentially of” shall
be closed or semi-closed transitional phrases, respectively, as set forth in the United States Patent

Office Manual of Patent Examining Procedures, Section 2111.03.
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CLAIMS

1. An adjustable lighting apparatus, comprising:

a lighting module having a light source to emit light and at least one motion track, the
lighting module being rotatable about a first rotation axis; and

an adjustable mount having a first cavity that substantially surrounds the light source, a
first opening that is aligned proximate to the lighting module, and a second opening through
which light from the light source passes through, the adjustable mount having one or more slots
defining one or more translation axes, the adjustable mount having at least one motion rail that is
slidable relative to the at least one motion track,

wherein the first rotation axis intersects a first translation axis from the one or more
translation axes,

wherein the at least one motion track and the at least one motion rail cause the lighting
module to translate along the first translation axis when rotating about the first rotation axis,

wherein the adjustable mount includes a shield, disposed, at least in part, inside the first
cavity of the adjustable mount, having a second cavity that substantially surrounds the light
source, the light source being disposed, in part, through a rotation slot on the shield,

wherein the shield is coupled to the lighting module and the adjustable mount such that
the shield translates with the lighting module along only the first translation axis when the

lighting module rotates about the first rotation axis.

2. The adjustable lighting apparatus of claim 1, wherein the range of rotation of the lighting
module includes a first rotational position and a second rotational position,

the first rotational position being defined as the angle between (1) a reference axis
orthogonal to the first rotation axis and the first translation axis and (2) a lighting module axis,
which intersects the first rotation axis and rotates with the lighting module, at a first angle
corresponding to the first rotational position,

the second rotational position being defined as the angle between (1) the reference axis
and (2) the lighting module axis at a second angle corresponding to the second rotational

position.
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3. The adjustable lighting apparatus of claim 1, wherein the at least one motion track and

the at least one motion rail limit the range of rotation of the lighting module.

4. The adjustable lighting apparatus of claim 2, wherein the first angle is about 0 degrees

and the second angle is about 40 degrees.

5. The adjustable lighting apparatus of claim 1, wherein the lighting module is coupled to
each one of the one or more slots via corresponding one or more pins, wherein the shield is
coupled to at least one of the one or more pins so as to form a pin joint with the lighting module

thereby allowing the lighting module to rotate about the first rotation axis relative to the shield.

6. The adjustable lighting apparatus of claim 5, wherein the at least one of the one or more

pins is coupled to a locking nut to lock the rotational position of the lighting module.

7. The adjustable lighting apparatus of claim 1, wherein the shield includes one or more
stabilizing slots that define one or more secondary translation axes, the one or more secondary
translation axes being substantially parallel to the one or more translation axes of the one or more
slots on the adjustable mount,

wherein each one of the one or more stabilizing slots receives a corresponding stabilizing
pin rigidly coupled to the adjustable mount such that the one or more stabilizing slots slides
relative to the corresponding stabilizing pin when the shield translates along the first translation

axis.

8. The adjustable lighting apparatus of claim 1, wherein the at least one motion track and
the at least one motion rail are shaped to have a curved path, the curved path having a center of

curvature that does not intersect the first rotation axis.
0. The adjustable lighting apparatus of claim 1, wherein the lighting module includes a push

bracket that extends into at least one of the first cavity of the adjustable mount or the second

cavity of the shield.
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10.  The adjustable lighting apparatus of claim 1, wherein the lighting module further
comprises:
a heat sink having a central region to couple to the light source; and

a driver, mechanically coupled to the heat sink, to supply power to the light source.

11.  The adjustable lighting apparatus of claim 10, wherein the lighting module further
comprises:

at least one heat sink arm, coupled to the heat sink, having a pivot arm intersecting the
first rotation axis such that the lighting module rotates about the first rotation axis via the pivot

arm, the at least one heat sink arm defining the at least one motion track.

12. The adjustable lighting apparatus of claim 10, wherein the heat sink is formed from at

least one of aluminum, copper, carbon steel, stainless steel, or any alloys of the foregoing.

13. The adjustable lighting apparatus of claim 11, wherein the at least one heat sink arm are

formed from at least one of aluminum, polyoxymethylene, polytetrafluorothene, or graphite.

14. The adjustable lighting apparatus of claim 2, further comprising:

a secondary shield mechanically coupled to the shield,

the secondary shield covering a portion of the rotation slot of the shield when the lighting
module is in the first rotational position,

the secondary shield being movable by the lighting module such that the secondary shield
does not cover the portion of the rotation slot of the shield when the lighting module is at the

second rotational position.

15.  The adjustable lighting apparatus of claim 14, wherein the secondary shield is coupled to

the shield via one or more flexible members.
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16.  The adjustable lighting apparatus of claim 14, wherein the lighting module and the
secondary shield substantially covers the rotation slot of the shield when the lighting module is at

the first rotational position.

17. The adjustable lighting apparatus of claim 14, wherein the lighting module substantially
covers the rotation slot of the shield when the lighting module is at the second rotational

position.

18. The adjustable lighting apparatus of claim 2, further comprising:
a trim, disposed, in part, inside the first cavity of the adjustable mount, to cover a hole or

a ceiling in which the adjustable lighting apparatus is placed.

19.  The adjustable lighting apparatus of claim 18, wherein the trim includes a first opening to
receive the light from the light source,

the first opening of the trim having a first edge that is coplanar with a first plane and a
second edge that is coplanar with a second plane,

the first plane having a first normal vector substantially parallel to the lighting module
axis at the first rotational position,

the second plane having a second normal vector substantially parallel to the lighting

module axis at the second rotational position.

20. The adjustable lighting apparatus of claim 19, wherein the shield is positioned within the
first cavity of the adjustable mount so as to substantially cover the first opening of the adjustable

mount when the lighting module is at the first rotational position.

21.  The adjustable lighting apparatus of claim 19, wherein an edge of the shield is aligned
proximate to the first edge of the trim such that the trim and the shield substantially cover the
first opening of the adjustable mount when the lighting module is at the second rotational

position.
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22. The adjustable lighting apparatus of claim 18, wherein the trim is coupled to the

adjustable mount using at least one of a clip, a screw, a bolt, a clamp, or an adhesive.

23. The adjustable lighting apparatus of claim 1, further comprising:

a rotation ring having a first through hole opening defined by a first sidewall coupled to
the second opening of the adjustable mount,

the adjustable mount being rotatably adjustable relative to the rotation ring about a
second rotation axis substantially perpendicular to the first rotation axis; and

a frame having a second through hole opening defined by a second sidewall into which

the rotation ring may be inserted.

24, The adjustable lighting apparatus of claim 23, wherein the rotation ring is coupled to the
adjustable mount using at least one retainer, the at least one retainer having at least one of a rail
structure or a track structure that mates to a corresponding track structure or rail structure,

respectively, of the rotation ring.

25.  The adjustable lighting apparatus of claim 24, wherein the at least one retainer is formed

from at least one of aluminum, polyoxymethylene, polytetrafluorothene, or graphite.

26.  The adjustable lighting apparatus of claim 23, wherein the rotation ring includes at least
one of a ball plunger or a spring clip disposed along the exterior of the first sidewall to form a

press fit connection between the rotation ring and the frame.
27.  The adjustable lighting apparatus of claim 23, wherein the rotation ring includes a safety

mechanism to prevent the adjustable mount, the lighting module, and the shield from falling

through the second through hole opening of the frame.

28.  The adjustable lighting apparatus of claim 27, wherein the safety mechanism is at least

one of a safety pin or a safety cable coupling the rotation ring to the frame.
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29.  The adjustable lighting apparatus of claim 23, wherein the frame does not include an

enclosure disposed around the lighting module and the adjustable mount.

30. An adjustable lighting apparatus, comprising:
a lighting module, comprising:

a heat sink having a first cavity, the first cavity having a central region;

a light source, disposed partially in the first cavity and coupled to the central
region of the heat sink, to emit light;

a driver, coupled to the heat sink, to supply electrical power to the light source;

a first heat sink arm, coupled to a first side of the heat sink, having a first motion
track and a first pivot arm;

a second heat sink arm, coupled to a second side of the heat sink opposite to the
first side of the heat sink, having a second motion track and a second pivot arm, the second heat
sink arm being aligned to the first heat sink arm so as to be substantially symmetric about a first
symmetry plane,

wherein the lighting module is rotatable about a first rotation axis perpendicular to both
the first side of the heat sink and the second side of the heat sink, the first rotation axis
intersecting the first pivot arm and the second pivot arm;

an adjustable mount, comprising:

a base structure having a sidewall that defines a second cavity that substantially
surrounds the light source, a first opening that is aligned proximate to the lighting module, and a
second opening through which light from the light source passes through, the base structure
further including a first slot, disposed on a first side of the base structure, defining a first
translation axis and a second slot, disposed on a second side of the base structure opposite to the
first side of the base structure, defining a second translation axis, the first translation axis and the
second translation axis being substantially parallel, the first rotation axis being substantially
orthogonal to both the first translation axis and the second translation axis,

wherein the first rotation axis is translatable along the first translation axis and the

second translation axis;

68



WO 2019/133669 PCT/US2018/067614

a first retainer, mechanically coupled to the first side of the base structure, having
a first motion rail that slides relative to the first motion track;

a second retainer, mechanically coupled to the second side of the base structure,
having a second motion rail that slides relative to the second motion track,

wherein the first motion rail is aligned to the second motion rail so as to be
substantially symmetric about the first symmetry plane,

wherein the first motion rail, the first motion track, the second motion rail, and the
second motion track are shaped such that the lighting module translates along the first translation
axis when the lighting module rotates about the first rotation axis;

a shield, disposed, at least in part, in both the first cavity and the second cavity,
having a third cavity that substantially surrounds the light source, the light source being
disposed, in part, through a rotation slot on the shield, a first tab rotatably coupled to the first
pivot arm of the first heat sink arm, a second tab rotatably coupled to the second pivot arm of
the second heat sink arm, a first stabilizing slot, disposed on a first side of the shield, defining a
third translation axis substantially parallel to the first translation axis, and a second stabilizing
slot, disposed on a second side of the shield, defining a fourth translation axis substantially
parallel to the first translation axis,

the first stabilizing slot receiving a first stabilizing pin rigidly coupled to the first
retainer such that the first stabilizing slot is slidable along the first stabilizing pin,

the second stabilizing slot receiving a second stabilizing pin rigidly coupled to the
second retainer such that the second stabilizing slot is slidable along the second stabilizing pin,

wherein the first tab, the first stabilizing slot, the second tab, and the second
stabilizing slot cause the shield to translate along the first translation axis with the lighting
module when the lighting module rotates about the first rotation axis; and

a secondary shield, mechanically coupled to the shield, to cover a portion of the

rotation slot of the shield.

31.  The adjustable lighting apparatus of claim 30, wherein the range of rotation of the

lighting module includes a first rotational position and a second rotational position,
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the first rotational position being defined as the angle between (1) a reference axis
orthogonal to the first rotation axis and the first translation axis and (2) a lighting module axis,
which intersects the first rotation axis and rotates with the lighting module, at a first angle
corresponding to the first rotational position,

the second rotational position being defined as the angle between (1) the reference axis
and (2) the lighting module axis at a second angle corresponding to the second rotational

position.

32. The adjustable lighting apparatus of claim 30, wherein the at least one motion track and

the at least one motion rail limit the range of rotation of the lighting module.

33.  The adjustable lighting apparatus of claim 31, wherein the first angle is about O degrees

and the second angle is about 40 degrees.

34.  The adjustable lighting apparatus of claim 30, wherein the lighting module is coupled to
the first slot by a first pin and the second slot by a second pin, wherein the shield is coupled to
the first pin and the second pin to form a pin joint with the lighting module thereby allowing the

lighting module to rotate about the first rotation axis relative to the shield.

35. The adjustable lighting apparatus of claim 34, wherein at least one of the first pin or the

second pin is coupled to a locking nut to lock the rotational position of the lighting module.
36.  The adjustable lighting apparatus of claim 30, wherein the lighting module includes a
push bracket that extends into at least one of the first cavity of the adjustable mount or the

second cavity of the shield.

37. The adjustable lighting apparatus of claim 30, wherein the heat sink is formed from at

least one of aluminum, copper, carbon steel, stainless steel, or any alloys of the foregoing.
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38. The adjustable lighting apparatus of claim 30, wherein the first heat sink arm and the
second heat sink arm are formed from at least one of at least one of aluminum,

polyoxymethylene, polytetrafluorothene, or graphite.

39.  The adjustable lighting apparatus of claim 30, wherein the first retainer and the second
retainer are formed from at least one of aluminum, polyoxymethylene, polytetrafluorothene, or

graphite.

40.  The adjustable lighting apparatus of claim 31, wherein the secondary shield covers a
portion of the rotation slot of the shield when the lighting module is at the first rotational
position,

wherein the secondary shield is movable by the lighting module such that the secondary
shield does not cover the portion of the rotation slot of the shield when the lighting module is at

the second rotational position.

41.  The adjustable lighting apparatus of claim 30, wherein the secondary shield is coupled to

the shield via one or more flexible members.

42.  The adjustable lighting apparatus of claim 40, wherein the lighting module and the
secondary shield substantially covers the rotation slot of the shield when the lighting module is at

the first rotational position.

43, The adjustable lighting apparatus of claim 40, wherein the lighting module substantially
covers the rotation slot of the shield when the lighting module is at the second rotational

position.
44, The adjustable lighting apparatus of claim 31, further comprising:

a trim, disposed, in part, inside the first cavity of the adjustable mount, to cover a hole or

a ceiling in which the adjustable lighting apparatus is placed.
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45.  The adjustable lighting apparatus of claim 44, wherein the trim includes a first opening to
receive the light from the light source,

the first opening of the trim having a first edge that is coplanar with a first plane and a
second edge that is coplanar with a second plane,

the first plane having a first normal vector substantially parallel to the lighting module
axis at the first rotational position,

the second plane having a second normal vector substantially parallel to the lighting

module axis at the second rotational position.

46. The adjustable lighting apparatus of claim 45, wherein the shield is positioned within the
first cavity of the adjustable mount so as to substantially cover the first opening of the adjustable

mount when the lighting module is at the first rotational position.

47.  The adjustable lighting apparatus of claim 45, wherein an edge of the shield is aligned
proximate to the first edge of the trim such that the trim and the shield substantially cover the
first opening of the adjustable mount when the lighting module is at the second rotational

position.

48.  The adjustable lighting apparatus of claim 44, wherein the trim is coupled to the

adjustable mount using at least one of a clip, a screw, a bolt, a clamp, or an adhesive.

49. The adjustable lighting apparatus of claim 30, further comprising:

a rotation ring having a first through hole opening defined by a first sidewall coupled to
the second opening of the adjustable mount,

the adjustable mount being rotatably adjustable relative to the rotation ring about a
second rotation axis substantially perpendicular to the first rotation axis; and

a frame having a second through hole opening defined by a second sidewall into which

the rotation ring may be inserted.

50.  The adjustable lighting apparatus of claims 49, wherein the rotation ring is coupled to the

adjustable mount using at least one retainer, the at least one retainer having at least one of a rail
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structure or a track structure that mates to a corresponding track structure or rail structure,

respectively, of the rotation ring.

51.  The adjustable lighting apparatus of claim 49, wherein the rotation ring includes at least
one of a ball plunger or a spring clip disposed along the exterior of the first sidewall to form a

press fit connection between the rotation ring and the frame.

52.  The adjustable lighting apparatus of claim 49, wherein the rotation ring includes a safety
mechanism to prevent the adjustable mount, the lighting module, and the shield from falling

through the second through hole opening of the frame.

53.  The adjustable lighting apparatus of claim 52, wherein the safety mechanism is at least

one of a safety pin or a safety cable coupling the rotation ring to the frame.

54.  The adjustable lighting apparatus of claim 49, wherein the frame does not include an

enclosure disposed around the lighting module and the adjustable mount.

55. An adjustable lighting apparatus, comprising:

a lighting module having a light source to emit light, the lighting module being rotatable
about a first rotation axis between a first rotational position and a second rotational position;

an adjustable mount having a first cavity that substantially surrounds the light source, a
first opening that is aligned proximate to the lighting module, and a second opening through
which light from the light source passes through,

the adjustable mount further including a shield, disposed, at least in part, inside the first
cavity of the adjustable mount, having a second cavity that substantially surrounds the light
source, the light source being disposed, in part, through a rotation slot on the shield,

the shield further including a secondary shield; and

a trim, disposed, in part, inside the first cavity of the adjustable mount, to cover a hole or
a ceiling in which the adjustable lighting apparatus is placed,

wherein the shield is positioned within the first cavity of the adjustable mount to

substantially cover the first opening of the adjustable mount and the lighting module and the
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secondary shield substantially covers the rotation slot of the shield when the lighting module is at
the first rotational position,

wherein the shield and the trim substantially covers the first opening of the adjustable
mount and the lighting module substantially covers the rotation slot of the shield when the

lighting module is at the second rotational position.

56.  The adjustable lighting apparatus of claim 55, wherein the lighting module translates
along a first translation axis defined by the adjustable mount while the lighting module rotates

about the first rotation axis relative to the adjustable mount.

57. The adjustable lighting apparatus of claim 55, further comprising:

a rotation ring having a first through hole opening defined by a first sidewall coupled to
the second opening of the adjustable mount,

the adjustable mount being rotatably adjustable relative to the rotation ring about a
second rotation axis substantially perpendicular to the first rotation axis; and

a frame having a second through hole opening defined by a second sidewall into which

the rotation ring may be inserted.

58.  The adjustable lighting apparatus of claims 57, wherein the rotation ring is coupled to the
adjustable mount using at least one retainer, the at least one retainer having at least one of a rail
structure or a track structure that mates to a corresponding track structure or rail structure,

respectively, of the rotation ring.

59.  The adjustable lighting apparatus of claim 57, wherein the rotation ring includes at least
one of a ball plunger or a spring clip disposed along the exterior of the first sidewall to form a

press fit connection between the rotation ring and the frame.
60.  The adjustable lighting apparatus of claim 57, wherein the rotation ring includes a safety

mechanism to prevent the adjustable mount, the lighting module, and the shield from falling

through the second through hole opening of the frame.
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61.  The adjustable lighting apparatus of claim 60, wherein the safety mechanism is at least

one of a safety pin or a safety cable coupling the rotation ring to the frame.

62.  The adjustable lighting apparatus of claim 57, wherein the frame does not include an

enclosure disposed around the lighting module and the adjustable mount.
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