(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
02 March 2023 (02.03.2023)

(10) International Publication Number

WO 2023/028458 Al

WIPO I PCT

(51) International Patent Classification:
A01G 9/26 (2006.01) A01G 7/04 (2006.01)

(21) International Application Number:
PCT/US2022/075290

(22) International Filing Date:
22 August 2022 (22.08.2022)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
63/236,070 23 August 2021 (23.08.2021) UsS

(71) Applicant: HGCI, INC. [US/US]; 3993 Howard Hughes
Parkway, Suite 250, Las Vegas, Nevada 89169 (US).

(72) Inventors: O'CONNOR, Thomas; c/o Luxx Lighting,
Inc., 3811 Wacker Drive, Mira Loma, California 91752
(US). BURKHART, Brandon; c/o Luxx Lighting, Inc.,
3811 Wacker Drive, Mira Loma, California 91752 (US).

(74) Agent: CORNELIO, Gina N.; Dorsey & Whitney LLP,
1400 Wewatta Street, Ste. 400, DENVER, Colorado
80202-5549 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ,DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE,
KG, KH, KN, KP, KR, KW,KZ, LA, LC,LK,LR, LS, LU,
LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA,
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
RS, RU,RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(54) Title: FOLDABLE LIGHT FIXTURE

wo 2023/028458 A1 | NI 0000 AP0 0 0 00 0 0 0

(57) Abstract: A foldable light fixture includes a main portion having a control element and a wing portion having a lighting element.
The foldable light fixture further includes a hinge feature coupled with the main portion and wing portion and configured to permit
movement of the wing portion relative to the main portion between a folded configuration and an unfolded configuration. The hinge
feature may be configured to maintain an electrical coupling between the control element and the lighting element in the folded con-
figuration and the unfolded configuration.

[Continued on next page]



WO 2023/028458 A1 |10} 00 0000000 TS0 0O

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM,
TR). OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

— as to applicant's entitlement to apply for and be granted a
patent (Rule 4.17(ii))

— as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:

—  with international search report (Art. 21(3))

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))



WO 2023/028458 PCT/US2022/075290

FOLDABLE LIGHT FIXTURE

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of priority to U.S. Provisional Patent Application No.
63/236,070, filed August 23, 2021, and entitled “FOLDABLE LIGHT FIXTURE”, the disclosure of

which is incorporated herewith in its entirety and for all purposes.

FIELD
[0002] The described examples relate generally to light fixtures.

BACKGROUND
[0003] Light fixtures, especially those for horticulture or other growing applications, may have an
elongated shape that helps to ensure a large spectral coverage, e.g., help provide light to a larger plan
canopy. However, such large or elongated shapes can hinder the ability of a seller, buyer, or other
party, to transport and/or store the light fixture. For example, a light bar, a light tube, or other feature
may have a length that limits the ability of the light fixture to be packaged and shipped in an
economical manner. While light fixtures may be transported in a disassembled state, this requires a
customer or a receiver of the light fixture to assemble the light fixture, which may not be desirable by
the customer or may result in the light not operating properly (e.g., such as due to an incorrect
installation). Assembly of a light fixture from multiple separate pieces may further increase system
complexity and contribute to improper or incomplete assemblies. For example, light fixtures may
further require electrical connections across different components, which may impair end-user
assembly and lead to light fixtures that do not operate as desired. As such, there is a need for systems
and techniques that reduce light fixture size while facilitating or streamline electrical couplings

between components of the light fixture.

SUMMARY

[0004] Examples of the present disclosure are directed to a foldable light fixture and associated

hinge features.

[0005] In one example, a foldable light fixture is disclosed. The foldable light fixture includes a
main portion. The main portion includes a control element. The foldable light fixture further includes
a wing portion. The wing portion includes a lighting element. The foldable light fixture further
includes a hinge feature coupled with the main portion and wing portion and configured to permit

movement of the wing portion relative to the main portion between a folded configuration and an
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unfolded configuration. The hinge feature may be configured to maintain an electrical coupling
between the control element and the lighting element in the folded configuration and the unfolded

configuration.

[0006] In another example, the hinge feature may define an electrical connector pathway that is
configured to receive an electrical connector extending therethrough and between the main portion the
and wing portion. The electrical connector may electrically couple the control element and lighting
element. In some cases, the hinge feature may include a first hinge portion and a second hinge
portion pivotally coupled with one another about a pivot axis. The first hinge portion may define a
first passage configured to receive a first run of the electrical connector. The second hinge portion
may define a second passage configured to receive a second run of an electrical connector. In this

regard, the first and second passages may cooperate to define the electrical connector pathway.

[0007] In another example, movement of the wing portion relative to the main portion between the
folded configuration and the unfolded configuration includes a pivoting movement about the pivot
axis as defined by the pivotal coupling of the first and second hinge portions. In this regard, the hinge
feature may be configured to retain the electrical coupling in the first and second passages during the
pivoting movement of the wing portion such that the electrical coupling between the control element

and the lighting element is retained.

[0008] In another example, the main portion may include an elongated main portion frame
component coupled with the hinge feature. The wing portion may include an elongated wing portion
frame component coupled with the hinge feature opposite the elongated main portion frame
component. In this regard, in the unfolded configuration, the elongated main portion frame
component and the elongated wing portion frame component may be arranged along a common
direction and at a common elevation. Further, in the folded configuration, the elongated wing portion
frame component may be arranged along the common direction and elevationally offset from the
elongated main portion frame component. In some cases, in the folded configuration, the elongated

wing portion frame component rests on the elongated main portion frame component.

[0009] In another example, the main portion may include a hub including the control element. The
main portion may further include at least a first and a second elongated main portion frame
components. Each of the first and second elongated main portion frame component may extend from
a common side of the hub. Further, the wing portion may include at least a first and a second
elongated wing portion frame components. The wing portion may further include at least a light
feature extending between the first elongated wing portion frame component and the second elongated
wing portion frame component. The light feature may include the lighting element. The hinge

feature may be one of a pair of hinge features. A first hinge feature of the pair of hinge features may
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be coupled with the first elongated main portion frame component and the first elongated wing
portion frame component. Further, a second hinge feature of the pair of hinge features may be
coupled with the second elongated main portion frame component and the second elongated wing

portion frame component.

[0010] In another example, each of the first hinge feature and the second hinge feature may be
configured to maintain an electrical coupling between the control element and the lighting element in

the folded configuration and the unfolded configuration.

[0011] In another example, a foldable light fixture is disclosed. The foldable light fixture may
include a main portion. The foldable light fixture may further include a wing portion. The foldable
light fixture may further include a hinge feature coupled with the main portion and wing portion and
configured to permit movement of the wing portion relative to the main portion between an unfolded
configuration and a folded configuration. The hinge feature may define an electrical connector
pathway therethrough. The foldable light fixture may further include  an electrical connector
extending through the electrical connector pathway and electrically coupling the main portion and the

wing portion.

[0012] In another example, the hinge feature may be configured to permit a pivoting movement of
the wing portion relative to the main portion about a pivot axis along range of motion up to 180
degrees. In this regard, in the folded configuration, the hinge feature may be configured to bend the

electrical connector about the pivot axis.

[0013] In another example, the hinge feature may include a first hinge portion and a second hinge
portion pivotally coupled with one another and cooperating the define the electrical connector
pathway. In some cases, each of the first and the second hinge portions have a body portion define a
passage. The electrical connector may extend through each of the passages of respect body portions
of the first and second hinge portions. Further, each of the first and second hinge portions may
include a joint feature extending from the respective body portion of the first and second hinge
portion and pivotally coupled with one another on a pivot axis. In this regard, in the unfolded
configuration, the electrical connector may extend through the respective passages along the electrical

connector pathway and substantially transverse to the pivot axis.

[0014] In another example, the main portion includes a main portion light feature. Further, the
wing portion may include a wing portion light feature. Accordingly, the electrical connector may be
configured to support an electrical coupling of the main portion light feature and the wing portion

light feature.
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[0015] In another example, a hinge feature for a foldable light fixture is disclosed. The first hinge
portion includes a first portion body defining a first passage. The first hinge portion further includes a
first portion joint feature extending from the first portion body. The hinge feature further includes a
second hinge portion. The second hinge portion includes a second portion body defining a second
passage. The second hinge portion further includes a second portion joint feature extending from the
second portion body. The first portion joint feature and the second portion joint feature may be
pivotally coupled with one another on a pivot axis of the hinge feature. Further, the first passage and
the second passage may cooperate to define an electrical connector pathway through the hinge feature
that is configured to receive an electrical connector extending therethrough. The hinge feature may be
configured to maintain the electrical connector in the electrical connector pathway during a pivoting

movement of the first and second joint features about the pivoting axis.

[0016] In another example, the first hinge portion may include a set of tube mates protruding from
the first portion body opposite the first portion joint feature and configured for engagement with a

frame component of the light fixture.

[0017] In another example, the first portion body may define a protruding ledge adjacent the first
portion joint feature. The protruding ledge may be configured to define a landing for the second
portion joint feature such that the second portion joint feature is pivotally coupleable with the first

portion joint feature.

[0018] In another example, the first portion body may define a face configured to establish a stop

position for the second portion body about the pivot axis.

[0019] In addition to the exemplary aspects and embodiments described above, further aspects and
embodiments will become apparent by reference to the drawings and by study of the following

description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1A depicts a top isometric view of a foldable light fixture in an unfolded

configuration.
[0021] FIG. 1B depicts a bottom isometric view of the foldable light fixture of FIG. 1A.

[0022] FIG. 2 depicts a detail view of the foldable light fixture of FIG. 1A in a transitional

configuration.

[0023] FIG. 3A depicts a top isometric view of the foldable light fixture of FIG. 1A in a folded

configuration.
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[0024] FIG. 3B depicts a bottom isometric view of the foldable light fixture of FIG. 3A.

[0025] FIG. 4 depicts detail 4-4 of FIG. 1A including a hinge feature of the foldable light fixture
of FIG. 1A.

[0026] FIG. 5A depicts an exploded view of the hinge feature of FIG. 4.
[0027] FIG. 5B depicts another exploded view of the hinge feature of FIG. 4.

[0028] FIG. 6A depicts an exploded view first hinge portion and the second hinge portion of the
hinge feature of FIG. 4.

[0029] FIG. 6B depicts another exploded view of the first hinge portion and the second hinge
portion of FIG. 6A.

[0030] FIG. 7A depicts the hinge feature of FIG. 4 in an unfolded configuration with an electrical

connector extending therethrough.

[0031] FIG. 7B depicts the hinge feature of FIG. 4 in a folded configuration with the electrical

connector of FIG. 7A extending therethrough and bent about a pivot axis of the hinge feature.
[0032] FIG. 8A depicts a partial cutaway view of the foldable light fixture of FIG. 1A.

[0033] FIG. 8B depicts detail 8A-8A of FIG. 8A including an electrical connector pathway
through the hinge feature.

DETAILED DESCRIPTION

[0034] The description that follows includes sample systems, methods, and apparatuses that
embody various elements of the present disclosure. However, it should be understood that the

described disclosure may be practiced in a variety of forms in addition to those described herein.

[0035] The following disclosure relates generally to foldable light fixtures and associated hinge
features that facilitate an electrical coupling between two foldable components of the light fixture. In
many instances, the light fixture may be used as a horticultural or “grow” light and be configured to
have an expanded light emitting area, such as to allow light to penetrate across a large plant canopy.
The light fixture examples described herein may have an elongated shape, which may be defined, for
example, by certain light bars, light tubs, light emitting diodes (LEDs), or other light emitting
features. Often a light fixture has an elongated shape in order to illuminate a desired object or
environment, such as a work bench, a dining room table, a grow table or other horticulture-type
environment. In some cases, many light fixtures are connected with one another to define a larger

light emitting region.
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[0036] The foldable light fixture and associated hinge features described herein permit the light
fixture to fold or move or otherwise transition between a folded configuration and an unfolded
configuration, which helps to increase portability and storage capabilities, as well as allow the light
fixture to be transported in an assembled or mostly assembled state, making it easier for the end user
to install and operate. The hinge feature may broadly permit movement between two portions of the
light fixture optionally while maintaining an electrical coupling between the two portions. For
example, the hinge feature may define an electrical connector pathway or channel configured to
receive an electrical connector, such as a wire, that runs between the portions of the fixtures. The
hinge feature may mechanically permit relative moment of the portions between an unfolded
configuration and a folded configuration while also holding the electrical connector in the pathway in
both configurations, as well as in transition between each configuration. In this manner, the hinge
feature may allow the light fixture to be shipped in a folded configuration, with the folded portions
electrically coupled to one another, and readily transitioned to an unfolded, operational configuration
with portions unfolded and still electrically coupled. This structure and technique may reduce the
space required for packaging and shipment while also simplifying installation and enhancing the end

user experience.

[0037] The hinge feature may include a first hinge portion and a second hinge portion pivotally
coupled to one another along a pivot axis. The first hinge portion may include a first body portion
that defines a first passage. The second hinge portion may include a second body portion that define a
second passage. The first passage and the second passage may cooperate to define an electrical
connector pathway through the hinge feature that is configured to receive an electrical connector
extending therethrough. The hinge feature is configured to maintain the electrical connector in the
electrical connector pathway during a pivoting movement of the first and second joint features about
the pivoting axis. For example, an electrical connector, such as a wire, may be received in the first
and second passages and retained in the first and second passages as the first and second hinge

portions are pivoted relative to one another.

[0038] The hinge feature may couple a first portion of the light fixture and a second portion of the
light fixture. The first and second portions may be portions of, or define, a frame, a support, a light
bar or light fixture, and/or substantially any other portions or component of the light fixture. In an
sample implementation, the hinge feature of the present disclosure may be configured to pivotally
couple a main portion of the light fixture and a wing portion of the light fixture. The main portion
may be a central component of the light fixture including a hub or other structure configured to house
a control element (e.g., a switch, dimmer, and so on), component associated with a power source (e.g.,

a plug), and/or other elements to facilitate the operation of the light fixture. The main portion may

-6-



WO 2023/028458 PCT/US2022/075290

also include lighting elements, such as having certain LEDs and/or other lighting elements. The wing
or arm portion may be a section of the light fixture that contains one or more lighting elements and
that is generally positioned further away from or peripheral to the hub. The lighting elements of the
wing portion may be electrically coupled to the lighting elements, control elements and/or other
elements of the main portion in order to appropriately operate. The wing portion may extend
elongated from or otherwise be arranged end-to-end with the main portion in an unfolded or
operational configuration such that light fixture defines the elongated shape. In some embodiments,
the lighting features may be defined as cross-beams or other connecting elements that span a distance
between two adjacent wing portions, e.g., a first wing portion formed on a first side of the device and
coupled to a first side of the hub and a second wing portion formed on a second side of the device and

coupled to a second side of the hub.

[0039] The hinge feature may be coupled with the main portion and the wing portion such that the
wing portion is moveable relative to the main portion. For example, the first portion body of the
hinge feature may engage an elongated main portion frame component and the second portion body of
the hinge feature may engage an elongated wing portion frame component. The first and second
hinge portions may be coupled such that wing portion may move or pivot up to 180 degrees relative to
the main portion. This may permit the wing portion to be folded over and rest upon the main portion
to define a folded configuration of the foldable light fixture. The wing portion may be subsequently
moved or pivoted such that the wing portion is arranged in an unfolded configuration in which the

wing portion and the main portion and arranged end-to-end and at a common elevation.

[0040] In one example, the light fixture may be shipped in the folded configuration. For example,
the wing portion may be pivoted relative to the main portion. This may reduce a three-dimensional
footprint of the light fixture, for example, by contracting the length to approximately the length of the
main portion. The wing portion may remain electrically coupled to the main portion in the folded
configuration, for example, as the hinge feature houses the electrical connector and guides the
electrical connector through the respective passages and between the main portion and the wing
portion. For example, the electrical connector may be guided through the passage and bent about a
pivot axis of the hinge feature. The light fixture may be transitioned to the unfolded configuration
may moving the wing portion relative to the main portion. The wing portion may be moved relative
to the main portion while the electrical connected extends between the wing portion and the main

portion, as guided by the hinge feature.

[0041] Tt will be appreciated that foregoing examples describe a single hinge feature for purposes
of illustration. In other cases, and as described herein, the foldable light fixture may include two,

three, four, or more hinge features. Further, the light fixture may include at least two hinge features

-



WO 2023/028458 PCT/US2022/075290

that are configured to pivot about a common pivot axis. Further, the foldable light fixture may
include multiple wing portions, such as a first wing portion and a second wing portion, each capable
of transitioning between a folded and an unfolded configuration, via the hinge feature, as described

herein.

[0042] Turning to the drawings, FIG. 1A depicts a foldable light fixture 100, such as the foldable
light fixtures discussed generally above and described in greater detail below. The foldable light
fixture 100 may include a main portion 102 and one or more wing portions that are moveable or
foldable relative to the main portion 102. In the example shown in FIG. 1, the foldable light fixture
100 includes a first wing portion 104a and a second wing portion 104b. The main portion 102 may be
a central portion of the foldable light fixture 102 and the first and second wing portions 104a, 104b
may be peripheral portions of the foldable light fixture 100 that extend from the main portion 102.
The main portion 102 may include a hub 106 or other structure that is configured to house a control
element (e.g., a switch, dimmer, and so on), component associated with a power source (e.g., a plug),
and/or other elements to facilitate the operation of the light fixture. For example, the main portion
102 is shown with controls 190, including features 191, 192, 193. The feature 191 may be an
electrical socket or connector that is configured to allow the foldable light fixture 100 to be connected
to a power source, such as a power source or system of a building. The features 192, 193 may include
on/off switches, dimmers, and/or other features to facilitate one or more operations of the light fixture

100.

[0043] The main portion 102 may also include various lighting elements that are electrically
coupled with the hub 106. The first and second wing portions 104a, 104b may also include various
lighting elements that are electrically couple with the hub 106 and/or other components of the main
portion 102, such as the light elements of the main portion 102. The first and second wing portions
104a, 104b may remain electrically coupled with the respective components of the main portion 102
while being moveable relative to the main portion 102 using the various hinge features described

herein.

[0044] With reference to the example of FIG. 1A, the foldable light fixture 100 may include one or
more light features, for example, a first light feature 160a, a second light feature 160b, a third light
feature 160c, a fourth light feature 160d, a fifth light feature 160e, and a sixth light feature 160f. In
the present example, each of the light features 160a-160e may be elongated structures that are
oriented substantially parallel with one another and may be coupled perpendicularly relative to one or
more wing portions. The light features 160a-160e may provide or define structural cross-members
that enhance the structural rigidity of the light fixture 100. Further, each of the light features 160a-

160e may be offset or separated from one another in the fixture 100. In other examples, more or
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fewer light features may be used, including more or fewer light features with different orientations.
Broadly, a given light feature is a component or section or subassembly of the foldable light fixture
100 that is configured to emit light. As shown in FIG. 1B, the first light feature 160a is shown as
including a light strip 162. The light strip 162 may house a plurality of LEDs or other light elements
that are configured to emit light from the first light feature 160a. The LEDs may be serially arranged
LEDs. In other cases, the light strip 162 may include a single, linear fluorescent tube light. The first
light feature 160a, with continued reference to FIG. 1B, is shown with a first end coupling 164a and a
second end coupling 164b. The light strip 162 may be electrically coupled in the foldable light fixture
100 via the first and coupling 164a and the second end coupling 164b. This may allow the light strip
162 to be removed and reinstalled or replace as a unit. In other cases, individual LEDs or other

lighting elements may be replaceable on the light strip 162.

[0045] While many configurations are possible, in the example shown in FIGS. 1A and 1B, the
first light feature 160a, the second light feature 160b, the fourth light feature 160d, and the fifth light
feature 160e may be associated with or included as components or subassemblies of the main portion
102. Further, the third light feature 160c may be included as a component or subassembly of the first
wing portion 104a. As such, the third light feature 160c may be moveable or foldable relative to the
first light feature 160a, the second light feature 160b, the fourth light feature 160d, and the fifth light
feature 160e using the various hinge features described herein. Further, the sixth light feature 160f
may be included as a component or subassembly of the second wing portion 104b. As such, the sixth
light feature 160f may be moveable or foldable relative to the first light feature 160a, the second light
feature 160b, the fourth light feature 160d, and the fifth light feature 160e using the various hinge

features described herein.

[0046] The foldable light fixture 100 may include various frames or other structural components to
support the light features described herein. For example, and as shown in FIGS. 1A and 1B, the main
portion 102 may include a first main portion frame component 108a, a second main portion frame
component 108b, a third main portion frame component 108c, and a fourth main portion frame
component 108d. The main portion frame components 108a-108d may be tubular or other structures
that are capable of structurally supporting multiple light features relative to the hub 106. The main
portion frame component 108a-108d may also be configured to carry an electrical connector
throughout the foldable light fixture 100, and may therefore be hollow or otherwise include a passage
therethrough. In some cases, one or more or all of the main portion frame components 108a-108d
may be coupled with eyelets 196 or other features that allow the foldable light fixture 100 to be
suspended from a ceiling. As further shown in FIGS. 1A and 1B, the first wing portion 104a may

include first wing portion frame components 110a, 110b and the second wing portion 104b may
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include second wing portion frame components 112a, 112b, each of which may substantially

analogous to the main portion frame components 108a-108d described above.

[0047] The main portion frame components 108a-108d may be connected to and extend from the
hub 106. For example, the first and second main portion frame components 108a, 108b may generally
be arranged at a common elevation with one another and extended from a common side of the hub
106, e.g., in the same plane as one another. Further, the third and fourth main portion frame
components 108c, 108d may generally be arranged at a common elevation with one another and
extend from a common side of the hub 106, generally opposite the first and second main portion
frame component 108a, 108b. The first and second light features 160a, 160b may extend between,
and be structurally supported in the foldable fixture 100 by, the first and second main portion frame
components 108a, 108b. The first and second light features 160a, 160b may therefore define
structural cross-members that enhance the structural rigidity of the frame components 108a, 108b.
The first and second light features 160a, 160b may run generally parallel with a longitudinal direction
of the hub 106 and be electrically coupleable with components of the hub 106 via an electrical
connector running through one or both of the first and second frame portion components 108a, 108b.
The fourth and fifth light feature 160d, 160e may extend between, and be structurally supported in the
foldable light fixture 100 by, the third and fourth main portion frame components 108c, 108d. The
fourth and fifth light features 160d, 160e may therefore define structural cross-members that enhance
the structural rigidity of the frame components 108c, 108d. The third and fourth light features 160c,
160d may run generally parallel with the longitudinal direction of the hub 106 and be electrically
coupleable with components of the hub 106 via an electrical connector running through one or both of

the third and fourth frame portion components 108c, 108d.

[0048] With reference to the first wing portion 104a, the third light feature 160c may extend
between, and be structurally supported in the foldable light fixture 100 by, the first wing portion
frame components 110a, 110b. The third light feature 160c may therefore define a structural cross-
member that enhances the structural rigidity of the frame components 110a, 110b. The third light
feature 160c may run generally parallel with the longitudinal direction of the hub 106 and be
electrically coupled with the components of the hub 106, or main portion 102 more generally, via an
electrical connector running through one or both of the first wing portion frame components 110a,
110b. With reference to the second wing portion 104b, the sixth light feature 160f may extend
between, and be structurally supported in the foldable light fixture 100 by, the second wing portion
frame components 112a, 112b. The six light feature 160f may therefore define a structural cross-
member that enhances the structural rigidity of the frame components 112a, 112b. The sixth light
feature 160f may run generally parallel with the longitudinal direction of the hub 106 and be

electrically coupled with the components of the hub 106, or main portion 102 more generally, via an
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electrical connector running through one or both of the second wing portion frame components 112a,

112b.

[0049] The foldable light fixture 100 may also include one more hinge features 130. Broadly, the
hinge features 130 may permit movement or folding of the wing portions 104a, 104b relative to the
main portion 102. The hinge features 130 may permit movement or folding of the wing portions
104a, 104b relative to the main portion 102 while allowing the wing portions 104a, 104b to maintain
an electrical coupling with the main portion 102. For example, the hinge feature 130 may include one
or more passages that define an electrical pathway for a wire or other electrical connector across a

range or positions of the wing portions 104a, 104b relative to the main portion 102.

[0050] In one example implementation, and as shown with respect to FIGS. 6A and 6B, the hinge
feature 130 may include a first hinge portion 130a and a second hinge portion 130b. The first hinge
portion 130a may include a first portion body 132a. The first portion body 132a may be an integrally
formed or one piece structure that is configured to define a portion of a rotational or a pivot joint that
includes a guide of passage for an electrical connector or wire. For example, the first body portion
132a may include first portion joint feature 140a. The first portion joint feature 140a may be a
generally cylindrical structure that is configured for engagement about a pivot or rotational axis of the
hinge feature 130 and includes a first portion joint feature through portion 144a and a first portion
joint feature fastener seat 146a. The first portion joint feature through portion 144a may be a
cylindrical hole through the first portion joint feature 140a that is configured to receive a fastener or

other device on the pivot axis.

[0051] The first body portion 132a is also shown as including a first portion hinge passage 134a.
The first portion hinge passage 134a may extend through a complete thickness of the first body
portion 132a,. The first portion hinge passage 134a may be configured to receive an electrical
connector, such as a wire, therethrough. The first portion hinge passage 134a may be configured to
define a pathway for the electrical connector through the hinge feature 130, in cooperation with the
second hinge portion 130b, that proceeds about the pivot axis. The hinge feature 130 may therefore
guide the electrical connector about the pivot axis and permit relative movement of the first and
second hinge portions 130a, 130b without substantial impairment or impingement of the electrical
connector. The first portion hinge passage 134a may be positioned apart from and proximal to the
pivot axis (e.g., as defined by the first portion joint feature through portion 144a) in order to minimize

a travel of the electrical connector about the pivot axis.

[0052] The first body portion 132a is further shown as including a first portion auxiliary hinge
passage 136a. The first portion auxiliary hinge passage 136a may be through portion of the first body

portion 132a that is configured to receive a fastener or other feature to facilitate attachment of the first
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hinge portion 130a to the tubular frames of the foldable light fixture 100. First portion tube mates
138a may also be defined about the first portion joint feature 140a to form a friction or other fit with
the frame. For example, the first portion tube mates 138a may be tabs, protrusion, or other like that
are placed about a perimeter of the body portion 132a and are at least partially insertable into the

frame to establish a friction fit therewith.

[0053] With reference to FIGS. 6A and 6B, the first body portion 132a is further shown as
defining a first portion face 131a. The first portion face 131a may be a generally planar surface that is
arranged opposite the first portion tube mates 138a. The first portion face 131a may define a stop or
engagement surface that limits relative movement of the second hinge portion 130b. The first body
portion 132a is further shown as defining a ledge 133a. The ledge 133b may be a generally planar
surface that is arranged transverse to the planar surface defined by the first portion face 131a. The
ledge 133b may define a seat or space for accommodating a component of the second hinge portion

along the pivot axis.

[0054] With continued reference to FIGS. 6A and 6B, the hinge feature 130 may include the
second hinge portion 130b. The second hinge portion 130b may be substantially analogous to the first
hinge portion 130a and include: a second portion face 131b, a second portion body 132b, a second
portion protruding ledge 133b, a second portion hinge passage 134b, a second portion auxiliary hinge
passage 136b, a second portion tube mates 138b, a second portion joint feature 140b, a second portion
joint engagement feature 142b, a second portion joint feature through portion 144b, and a second

portion joint feature fastener seat 146b, redundant explanation of which is omitted herein for clarity.

[0055] The hinge feature 130 may be coupled by pivotally coupling the first hinge portion 130a
and the second hinge portion 130b at a pivot axis. For example, and as shown with reference to FIGS.
4-5B, the first portion joint feature 140a may be partially received or otherwise engaged with the
second portion joint feature 140b. The first portion joint feature 140a and the second portion joint
feature 140b may be aligned with one another such that the first and second joint feature through
portions 144a, 144b are generally concentric along the pivot axis. A fastener 150, such as a bolt, a
rod, a screw, and so on, may be advanced through the throughout portions 144a, 144b. An end or
head of the fastener 150 may be seated on the first portion joint feature fastener seat 146a. An
opposing end of the fastener 150 may be arranged in and protrude from the second portion joint
feature fastener seat 146b. A securing component 152, such as a washer, nut, or the like, may be
threaded on to the opposing end of the fastener 150 to retain the fastener 150 received by the first and
second hinge portions 130a, 130b. The first and second hinge portions 130a, 130b may thus rotate

relative to one another about a pivot axis defined by the fastener 150.

-12-



WO 2023/028458 PCT/US2022/075290

[0056] With further reference to FIGS. 5A and 5B, the hinge feature 130 may be coupled in the
foldable light fixture to permit relative movement of one of the first or second wing portions 104a,
104b and the main portion 102. For example, the first hinge portion 130a may be coupled to the one
of the main portion frame components 108a-108d and the second hinge portion 130b may be coupled
to one of the wing portion frame components 110a, 110b, 112a, 112b. The one of the wing portion
frame components 110a, 110b, 112a, 112b may therefore move or pivot or fold relative to the

corresponding one of the main portion frame components 108a-108d, about the pivot axis.

[0057] FIGS. 5A and 5B show one example coupling of the hinge feature 130 in the foldable light
fixture 100. For example, the second hinge portion 130b may be coupled with a tubular body 114 of
the first main portion frame component 108a by at least partially inserting the second portion tube
mates 138b through a hinge opening 117 and into a hollow portion 116. In some cases, the second
portion tube mates 138b may be configured to engage interior walls of the tubular body 114 at the
hollow portion 116 in order to define a friction fit with the first main portion frame component 108a.
Once inserted, fasteners 119a, 119b may be advanced through opposing fastener openings 118a, 118b
defined through the tubular body 114. The fasteners 119a, 119b may engage the second portion tube
mates 138b in order to prevent exit of the second hinge portion 130b from the first main portion frame
component 108a. In some cases, a set screw 154b may be advanced through the second portion

auxiliary hinge passage 136b in order to further secure the second hinge portion 130b.

[0058]  As further shown in FIGS. 5A and 5B, the first hinge portion 130a may be coupled with a
tubular body 124 of the first wing portion frame component 110a by at least partially inserting the
first portion tube mates 138a through a hinge opening 127 and into a hollow portion 126. In some
cases, the first portion tube mates 138a may be configured to engage interior walls of the tubular body
124 at the hollow portion 126 in order to define a friction fit with the first wing portion frame
component 110a. Once inserted, fasteners 129a, 129b may be advanced through opposing fastener
openings 128a, 128b defined through the tubular body 124. The fasteners 129a, 129b may engage the
first portion tube mates 138a in order to prevent exit of the first hinge portion 130a from the first wing
portion frame component 110a. In some cases, a set screw 154a may be advanced through the first

portion auxiliary hinge passage 136a in order to further secure the first hinge portion 130a.

[0059] Tt will be appreciated that multiple hinge features 130 may be used to couple multiple
frame components or other sections of the foldable light fixtures. For example, and as shown in
FIGS. 1A and 1B, four hinge features are shown. In this regard, the first wing portion 104a may be
coupled with the main portion 102 with a set of two hinge features 130. Further, the second wing

portion 104b may be coupled with the main portion 102 with another two hinge features 130.
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[0060] Further, the foldable light fixture 100 may be constructed such that the hinge features 130
are arranged at any appropriate location along a length of the tubular bodies 114, 124. For example,
the hinge features 130 may be arranged such that the wing portions 104a, 104b fold or move at least
one elongated light feature, as shown in FIG. 1A. In this regard, the wing portions 104a, 104b may be
folded into the folded configuration B (FIG. 3A) such that a space or gap is defined between the
respective wing portion 104a, 104b and the hub 106. This space may be used for packaging materials,
accessories, or the like. In other examples, the hinge features 130 may be arranged such that the wing
portions 104a, 104b fold or move additional light features. For example, hinge features 130 may be
arranged such that the length of the wing portions 104a, 104b is similar to the length of the abutting
frame component. In this regard, the wing portions 104a, 104b would be folded into the folded
configuration with a reduced gap between the wing portions and the hub 106, which may help
maximize compactness of large light fixtures for shipment. More generally, hinge features 130 may
be positioned such that the total folded configuration (e.g., including the length, the width, the area,
and/or other dimension) fits within a desired range. Additionally or alternatively, the hinge features
130 may be positioned in order to increase strength or rigidity of the light fixture 100, such as being
positioned at or near a crossbar location (e.g., light feature locations) as well as to help ensure that the
pockets or spaces between the crossbars and the crossbars or other perpendicular aligned elements to

the wings, such as the lighting features, align with one another in the folded configuration.

[0061] The foldable light fixture 100 may be further coupled with various electrical connectors,
such as wires, in order to facilitate one or more operations of the foldable light fixture 100. For
example, and as shown in FIGS. 7A-8B, an electrical connector 170 or series or combination of
electrical connectors may be disposed within the foldable light fixture 100. Broadly, the electrical
connector 170 may operate to electrically connect any two electrical components of the foldable light
fixture 100, such as an electrical connection between a control elements, switch, light elements, and
the like. As shown in FIG. 8A, a series of electrical connectors 170 may operate to electrically couple
a control element 107 of the main portion 102 with one or more light elements, such as the light strip

162.

[0062] To facilitate the foregoing, the electrical connector 170 may be arranged within the tubular
bodies 114, 124 of the main portion 102 and wing portion 104a frames. For example, the electrical
connectors 170 may extend along a length of the frame components and optionally spilt or be routed

to the light elements through wire ports 109, as shown in FIGS. 8A and §B.

[0063] The electrical connector 170 may also extend through the hinge feature 130. As shown in
FIG. 8B, the first portion hinge passage 134a and the second portion hinge passage 134b may

cooperate to define an electrical connector pathway 135. The electrical connector 170 may be
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received by the first portion hinge passage 134a and the second portion hinge passage 134b and
extend through the electrical connector pathway 135. The electrical connector pathway 133, as
defined by the hinge feature 130, may allow the hinge feature 130 to maintain an electrical coupling
between the main portion 102 and the first or second wing portions 104a, 104b by accommodating the
passage of the electrical connector through the hinge feature 130. Such electrical coupling may be
maintained during operation of the hinge feature 130 to facilitate relative movement of the first or

second wing portions 104a, 104b and the main portion 102.

[0064] To illustrate, in operation, the hinge feature 130 may allow the foldable lighting fixture 100
to transition between an unfolded configuration and a folded configuration by permitting movement
of the first and second wing portions 104a, 104b relative to the main portion 102. For example, as
shown in FIGS. 1A and 1B, the foldable light fixture 100 may be arranged in an unfolded
configuration A. In the unfolded configuration A, the first and second wing portions 104a, 104b are
arranged extending from opposing sides of the main portion 102. The first and second wing portions
104a, 104b may be arranged extending from opposing sides of the main portion 102 are positioned at
a generally common elevation as the main portion 102. For example, in the unfolded configuration A,
the first wing portion frame components 110a, 110b may be arranged end-to-end and at a common
elevation with the respective ones of the main portion frame component 108. Further, second wing
portion frame components 112a, 112b may be arranged end-to-end and at a common elevation with

the respective ones of the main portion frame components 108.

[0065] The hinge features 130 may operate to permit the rotation of the respective wing portions
104a, 140b relative to the main portion 102. As shown in FIG. 2, the foldable light fixture 100 may
define a transitional state A'in which the first wing portion 104a is caused to move from the unfolded
configuration A. The hinge feature 130 may permit movement of the first or second wing portion

104a, 104b along a range of motion up to 180 degrees.

[0066] In this regard, FIGS. 3A and 3B show the foldable light fixture 100 in a folded
configuration B. In the folded configuration B, the first wing portion 104a may be rotated relative to
the main portion 102 such that the first wing portion 104a rests on or is otherwise folded over the
main portion 102. For example, the first wing portion frame components 110a, 110b may be arranged
elevationally offset from the respective ones of the main portion frame components 108 and resting
thereon. Further, in the folded configuration B, the second wing portion 104b may be rotated relative
to the main portion 102 such that the second wing portion 104b rests on or is otherwise folded over
the main portion 102. For example, the second wing portion frame components 112a, 112b may be
arranged elevationally offset from the respective ones of the main portion frame components 108 and

resting thereon.
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[0067] With reference to FIGS. 7A and 7B, in operation, the hinge feature 130 may permit the
main portion 102 and the first or second wing portions 104a, 104b to be electrically coupled with one
another in each of the unfolded configuration A, the transitional configuration A’, and the folded
configuration B. To illustrate, FIG. 7A shows the foldable light fixture 100 in the unfolded
configuration A with the electrical connector 170 having a first run 170a arranged in the tubular body
114, a second run 170b arranged through the electrical connector pathway 135, and a third run 170b
arranged in the tubular body 170c. In this manner, the hinge feature 130 may permit the electrical
coupling of components of the main portion 102 and the respective wing portions 104a, 104b by
defining a passage for the electrical connector 170 to pass therethrough in the unfolded configuration
A. As further shown in FIG. 7A, the hinge feature 130 permit passage of the electrical connector 170

through the hinge feature 130 adjacent to, and non-intersecting with, the pivot axis.

[0068] The hinge feature 130 is further operational to maintain the electrical coupling of the
components of the main portion 102 and the respective wing portions 104a, 104b in the transitional
and folded configurations A', B. To illustrate, FIG. 7B shows the foldable light fixture 100 in the
folded configuration B with the electrical connector 170 bent around the pivot axis of the hinge
feature 130. For example, the second run 170b of the electrical connector 170 enters the hinge feature
130 at the second portion hinge passage 134b, is guided along the electrical connector pathway 135
around the pivot axis, and exits the hinge feature 130 at the first portion hinge passage 134a. In part
because the hinge feature 130 guides the electrical connector about the axis, the hinge feature 130
may mitigate impingement of the electrical connector 170. In this manner, the hinge feature 130 may
permit the electrical coupling of components of the main portion 102 and the respective wing portions
104a, 104b by defining a passage for the electrical connector 170 to pass therethrough in the folded

configuration B.

[0069] In addition to the various functional considerations, the hinge feature 130 may be selected
to have an aesthetically pleasing appearance. For example, a shape of the first hinge portion 130a
and/or the second hinge portion 130b may be configured to match a profile or outer contour of one or
more of the tubular bodies 114, 124. This may allow the coupled hinge feature 130 to form a
streamlined design with the tubular bodies 114, 124 that may contribute to the aesthetic appearance of
the hinge feature 130. Furthermore, the position and arrangement of the hinge feature 130 within the
light fixture 100 may be based, in part, on aesthetic considerations. For example, the hinge feature
130 may be arranged so that the wing portions 104a, 104b may bend or transition in an aesthetically

pleasing manner, among other considerations.

[0070] Other examples and implementations are within the scope and spirit of the disclosure and

appended claims. Thus, the foregoing descriptions of the specific examples described herein are
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presented for purposes of illustration and description. They are not targeted to be exhaustive or to
limit the examples to the precise forms disclosed. It will be apparent to one of ordinary skill in the art

that many modifications and variations are possible in view of the above teachings.
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CLAIMS

What is claimed is:

1. A foldable light fixture comprising:

a main portion comprising a control element;

a wing portion comprising a lighting element; and

a hinge feature coupled with the main portion and wing portion and configured to permit
movement of the wing portion relative to the main portion between a folded configuration and an
unfolded configuration,

wherein the hinge feature is configured to maintain an electrical coupling between the control

element and the lighting element in the folded configuration and the unfolded configuration.

2. The foldable light fixture of claim 1, wherein the hinge feature defines an electrical
connector pathway that is configured to receive an electrical connector extending therethrough and
between the main portion the and wing portion, the electrical connector electrically coupling the

control element and lighting element.

3. The foldable light fixture of claim 2, wherein

the hinge feature comprises a first hinge portion and a second hinge portion pivotally coupled
with one another about a pivot axis,

the first hinge portion defines a first passage configured to receive a first run of the electrical
connector, and

the second hinge portion defines a second passage configured to receive a second run of an
electrical connector, the first and second passages cooperating to define the electrical connector

pathway.

4. The foldable light fixture of claim 3, wherein

the movement of the wing portion relative to the main portion between the folded
configuration and the unfolded configuration comprises a pivoting movement about the pivot axis as
defined by the pivotal coupling of the first and second hinge portions, and

the hinge feature is configured to retain the electrical coupling in the first and second passages
during the pivoting movement of the wing portion such that the electrical coupling between the

control element and the lighting element is retained.
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5. The foldable light fixture of claim 1, wherein

the main portion comprises an elongated main portion frame component coupled with the
hinge feature,

the wing portion comprising an elongated wing portion frame component coupled with the
hinge feature opposite the elongated main portion frame component, and

in the unfolded configuration, the elongated main portion frame component and the elongated

wing portion frame component are arranged along a common direction and at a common elevation.

6. The foldable light fixture of claim 5, wherein, the folded configuration, the elongated
wing portion frame component is arranged along the common direction and elevationally offset from

the elongated main portion frame component.

7. The foldable light fixture of claim 6, wherein, in the folded configuration the

elongated wing portion frame component rests on the elongated main portion frame component.

8. The foldable light fixture of claim 1, wherein
the main portion comprises
a hub comprising the control element, and
at least a first and a second elongated main portion frame component, each extending
from a common side of the hub, and
the wing portion comprises
at least a first and a second elongated wing portion frame components, and
at least a light feature extending between the first elongated wing portion frame
component and the second elongated wing portion frame component, the light feature comprising the
lighting element, and
the hinge feature is one of a pair of hinge features, a first hinge feature of the pair of hinge
features coupled with the first elongated main portion frame component and the first elongated wing
portion frame component, a second hinge feature of the pair of hinge features coupled with the second

elongated main portion frame component and the second elongated wing portion frame component.

9. The foldable light fixture of claim 8, wherein each of the first hinge feature and the
second hinge feature are configured to maintain an electrical coupling between the control element

and the lighting element in the folded configuration and the unfolded configuration.

10. A foldable light fixture comprising:

-19-



WO 2023/028458 PCT/US2022/075290

a main portion;

a wing portion;

a hinge feature coupled with the main portion and wing portion and configured to permit
movement of the wing portion relative to the main portion between an unfolded configuration and a
folded configuration, wherein the hinge feature defines an electrical connector pathway therethrough;
and

an electrical connector extending through the electrical connector pathway and electrically

coupling the main portion and the wing portion.

11. The foldable light fixture of claim 10, wherein the hinge feature is configured to
permit a pivoting movement of the wing portion relative to the main portion about a pivot axis along

range of motion up to 180 degrees.

12. The foldable light fixture of claim 11, wherein, in the folded configuration the hinge

feature is configured to bend the electrical connector about the pivot axis.

13. The foldable light fixture of claim 10, wherein the hinge feature comprises a first
hinge portion and a second hinge portion pivotally coupled with one another and cooperating the

define the electrical connector pathway.

14. The foldable light fixture of claim 13, wherein
each of the first and the second hinge portions comprise a body portion define a passage, and
the electrical connector extends through each of the passages of respect body portions of the

first and second hinge portions.

15. The foldable light fixture of claim 14, wherein

each of the first and second hinge portions comprise a joint feature extending from the
respective body portion of the first and second hinge portion and pivotally coupled with one another
on a pivot axis, and

in the unfolded configuration, the electrical connector extends through the respective passages

along the electrical connector pathway and substantially transverse to the pivot axis.

16. The foldable light fixture of claim 10, wherein
the main portion comprises a main portion light feature,

the wing portion comprises a wing portion light feature, and

20-



WO 2023/028458 PCT/US2022/075290

the electrical connector is configured to support an electrical coupling of the main portion

light feature and the wing portion light feature.

17. A hinge feature for a foldable light fixture, the hinge feature comprising:
a first hinge portion comprising
a first portion body defining a first passage, and
a first portion joint feature extending from the first portion body; and
a second hinge portion comprising
a second portion body defining a second passage, and
a second portion joint feature extending from the second portion body,
wherein the first portion joint feature and the second portion joint feature are pivotally
coupled with one another on a pivot axis of the hinge feature,
wherein the first passage and the second passage cooperate to define an electrical connector
pathway through the hinge feature that is configured to receive an electrical connector extending
therethrough, and
wherein the hinge feature is configured to maintain the electrical connector in the electrical
connector pathway during a pivoting movement of the first and second joint features about the

pivoting axis.

18. The hinge feature of claim 17, wherein the first hinge portion comprises a set of tube
mates protruding from the first portion body opposite the first portion joint feature and configured for

engagement with a frame component of the light fixture.

19. The hinge feature of claim 17, wherein the first portion body defines a protruding
ledge adjacent the first portion joint feature, the protruding ledge configured to define a landing for
the second portion joint feature such that the second portion joint feature is pivotally coupleable with

the first portion joint feature.

20. The hinge feature of claim 17, wherein the first portion body defines a face

configured to establish a stop position for the second portion body about the pivot axis.
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permit movement of the wing portion relative to the main portion between a folded configuration and an unfolded configuration; wherein
the hinge feature defines an electrical connector pathway therethrough; and an electrical connector extending through the electrical
connector pathway, these technical features are not special technical features as it does not make a contribution over the prior art.

Specifically, US 2013/0170195 A1 to Tang et al. teaches a foldable light fixture comprising: a main portion (holder 20; figure 4;
paragraph [0016]); a wing portion (lamp body 30; figure 4; paragraph [0016]); and a hinge feature (hinge 60; figure 2; paragraph [0016])
coupled with the main portion and wing portion (as shown; figures 2, 4) and configured to permit movement (via rotary motion; paragraph
[0016]) of the wing partion relative to the main portion between a folded configuration (configuration as shown; figure 6) and an unfolded
configuration (configuration as shown; figure 5); wherein the hinge feature defines an electrical connector pathway therethrough (interior
passage of hinge 60 receiving cable 75; figure 4; paragraph [0018]); and an electrical connector {cable 75; figure 4; paragraph [0018])
extending through the electrical cannector pathway (as shown; figure 4).

Since none of the special technical features of the Group |, Ii or 1l inventions are found in more than one of the inventions, unity of
invention is lacking.
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