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Abstract:

Systems for mounting a load to a load bar on a vehicle roof include a first twist bracket having a first
bracket body and a first mounting head. The first bracket body is configured to be gripped by a user
and the first mounting head is configured to mount in a track. A second twist bracket includes a
second bracket body and a second mounting head. The second bracket body is configured to be
gripped by the user and the second mounting head is configured to mount in the track. A mounting
plate is secured to the first twist bracket by a first fastener and to the second twist bracket by a
second fastener. The first mounting head and the second mounting head are configured to be
removably released from the track by rotating the first twist bracket and the second twist bracket,
respectively.
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VEHICLE ROOF LOAD BAR MOUNTING SYSTEM

FIELD

The present disclosure relates to mounting systems and methods for mounting
vehicle rooftop loads. More specifically, embodiments of the present disclosure relate to
mounting systems that couple a load, for example, a rooftop tent, to a load bar on a

vehicle roof.

BACKGROUND

Carrying loads on a vehicle roof expands the load carrying capacity of the vehicle
beyond the available volume of the vehicle cabin. Examples of loads that can be carried
on a vehicle roof include luggage, containers, bicycles, kayaks, rooftop tents, and cargo
platforms. All of these loads need to be secured to the vehicle roof to prevent unwanted
movement of the load, especially while the vehicle is moving. Loads are typically secured
to the roof rails of a vehicle that run lengthwise along the vehicle roof. Load bars are
connected to and span the roof rails and provide a mounting point for rooftop loads.
Current systems and methods for securing a load to the load bars often require lengthy
assembly of multiple brackets, each having multiple parts. Further, fixing these systems
sometimes requires maneuvering or lifting the load after it has been placed on the load
bars, which may be difficult if the load is heavy, large, or hard to reach from the ground.
There exists a need for improved mounting systems and methods that quickly secure

rooftop loads without the need to maneuver the load.

BRIEF SUMMARY

In some embodiments, a system for mounting a load to a load bar on a vehicle
roof includes a first twist bracket including a first bracket body and a first mounting head.
The first bracket body is configured to be gripped by a user and the first mounting head is
configured to mount in a track. In some embodiments, a second twist bracket includes a
second bracket body and a second mounting head. The second bracket body is configured
to be gripped by the user and the second mounting head is configured to mount in the

track. In some embodiments, the system includes a mounting plate secured to the first
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twist bracket by a first fastener and to the second twist bracket by a second fastener. In
some embodiments, the first mounting head and the second mounting head are configured
to be removably released from the track by rotating the first twist bracket and the second
twist bracket, respectively.

In some embodiments of the mounting system, the first bracket body and the first
mounting head are integrally formed. In some embodiments, the second bracket body and
the second mounting head are integrally formed. In some embodiments, the first and
second mounting heads are configured to be inserted into an opening in the track in a first
orientation and rotated approximately 90 degrees to a second orientation by rotating the
respective first and second bracket body to prevent removal of the first and second
mounting heads from the track.

In some embodiments, the first bracket body includes a first bore, the second
bracket body comprises a second bore, and the mounting plate includes a first hole and a
second hole. In some embodiments, the first fastener is disposed through the first hole and
into the first bore and the second fastener is disposed through the second hole and into the
second bore.

In some embodiments, the first bore and the second bore are internally threaded.
In some embodiments, the first fastener and the second fastener are externally threaded to
mate with first and second bores, respectively.

In some embodiments, the mounting system includes a pair of retainers, each of
which is disposed in one of the first twist bracket and the second twist bracket. In some
embodiments, each retainer is configured to allow the first and second fasteners to be
loosened and tightened in the first and second bores. In some embodiments, each retainer
is configured to prevent the first and second fasteners from being tully removed from the
first and second bores. In some embodiments, each retainer includes a threaded hole that
is coaxially disposed inside one of the first and second fasteners. In some embodiments,
each retainer includes a retention fastener that is threaded into one of the threaded holes
in one of the first and second fasteners. In some embodiments, the retention fastener is
threaded into the hole after the first and second fasteners have been partially inserted into
the first and second bores in the first and second twist brackets, respectively. In some

embodiments, the retention fastener prevents each of the first and second fasteners from

being fully removed from the first and second bores, respectively.
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In some embodiments, each retainer includes a hole through one of the first and
second fasteners. In some embodiments the hole is oriented perpendicular to an axis of
the fastener. In some embodiments each retainer includes a locking pin configured to pass
through the hole after the first and second fasteners have been inserted into the first and
second bores in the first and second twist brackets, respectively, such that the locking pin
prevents each of the first and second fasteners from being removed from the first and
second bores, respectively.

In some embodiments, a lock is disposed in the first bracket body of the first twist
bracket. In some embodiments, the lock is configured to prevent removal of the first twist
bracket from the track in a locked configuration. In some embodiments, the lock includes
an external keyhole configured to receive a key that locks and unlocks the lock. In some
embodiments, a locking bar is configured to be rotated from a first position to a second
position by the key. In some embodiments, disposing the locking bar in the track in the
second position prevents removal of the first twist bracket from the track.

In some embodiments of the mounting system, each of the first and second
mounting heads includes a neck portion. In some embodiments, the neck portion extends
perpendicularly away from an upper surface of the respective first and second bracket
body. In some embodiments, the first and second mounting heads include a head portion
disposed at a distal end of the neck portion. In some embodiments, the head portion is
orientated perpendicular to the neck portion.

In some embodiments, the load is a rooftop tent.

In some embodiments of the mounting system, the mounting plate includes a
support bar disposed between a first hole and a second hole. In some embodiments, the
support bar is disposed between the first and second brackets. In some embodiments, a
surface of the support bar is configured to contact a surface of the load bar. In some
embodiments, the mounting plate includes a first surface having a first profile configured
to contact a first load bar having a first contact surface when the first surface is facing the
first contact surface. In some embodiments, a second surface opposite the first surface has
a second profile different than the first profile and is configured to contact a second load
bar having a second contact surface when the second surface is facing the second contact

surface.
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[0013] In some embodiments, a system for mounting a load to a load bar of a vehicle
includes a first load fastener including a first mounting head configured for insertion into
a track. In some embodiments, a first threaded rod is coupled to the first mounting head
and extends from the first mounting head such that the first threaded rod extends below
the track when the first mounting head is inserted into the track. In some embodiments, a
second load fastener includes a second mounting head configured for insertion into the
track and a second threaded rod coupled to the second mounting head and extending from
the second mounting head such that the second threaded rod extends below the track
when the second mounting head is inserted into the track. In some embodiments, a
mounting plate is secured to the first load fastener by the first threaded rod extending
through a first hole in the mounting plate and secured to the second load fastener by the
second threaded rod extending through a second hole in the mounting plate. In some
embodiments, the first mounting head and the second mounting head are configured to be
removable from the track by rotating the first mounting head and the second mounting
head.

[0014] In some embodiments of the mounting system, a first cover is disposed around the
first load fastener. In some embodiments, a second cover is disposed around the second
load fastener. In some embodiments, the first cover includes a lock configured to lock the
cover in a locked position. In some embodiments, a length of the cover extending in a
direction parallel to the mounting plate in a locked configuration is greater than a width
and a height of the first cover.

[0015] In some embodiments, the first mounting head and the second mounting head
each includes a neck portion that extends perpendicularly away from an upper surface of
the respective first and second bracket body and a head portion disposed at a distal end of
the neck portion and orientated perpendicular to the neck portion. In some embodiments,
the first and second mounting heads are configured to be inserted into an opening in the
track in a first orientation and rotated approximately 90 degrees to a second orientation by
rotating the respective first and second bracket body to prevent removal of the first and
second mounting heads from the track.

[0016] In some embodiments, a method of securing a load on a vehicle roof includes
coupling the load to a load bar with a mounting system. In some embodiments, coupling

the load includes inserting a first mounting head of a first twist bracket of the mounting
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system into a track coupled to the load. In some embodiments, coupling the load includes
rotating the first twist bracket to secure the first mounting head in the track. In some
embodiments, coupling the load includes inserting a second mounting head of a second
twist bracket of the mounting system into the track. In some embodiments, coupling the
load includes rotating the second twist bracket to secure the second mounting head in the
track. In some embodiments, the first twist bracket and the second twist bracket are
connected by a mounting plate configured to contact the load bar.

[0017] In some embodiments of the method, each of the first mounting head and the
second mounting head is coupled to its respective twist bracket and includes a neck
portion that extends perpendicularly away from an upper surface of the respective first
and second bracket body and a head portion disposed at a distal end of the neck portion
and orientated perpendicular to the neck portion. In some embodiments, rotating the first
and second twist brackets changes the orientation of each of the mounting heads relative
to an opening in the track from a first orientation to a second orientation that is
approximately 90 degrees from the first orientation such that the second planar portion of
each of the mounting heads prevents removal of the first mounting head and the second
mounting head from the track.

[0018] In some embodiments, the method includes rotating a lock coupled to the first
twist bracket. In some embodiments, rotating the lock positions a locking bar in the track
to prevent removal of the first mounting head from the track. In some embodiments, the
load remains in contact with the load bar while inserting the first mounting head and
inserting the second mounting head into the track.

[0019] Implementations of any of the techniques described above can include a system, a
method, a process, a device, and/or an apparatus. The details of one or more
implementations are set forth in the accompanying drawings and the description below.
Other features will be apparent from the description and drawings, and from the claims.

[0020] Further features and advantages of the disclosure, as well as the structure and
operation of various embodiments of the disclosure, are described in detail below with
reference to the accompanying drawings. It is noted that the disclosure is not limited to
the specific embodiments described herein. Such embodiments are presented herein for
illustrative purposes only. Additional embodiments will be apparent to persons skilled in

the relevant art(s) based on the teachings contained herein.

CA 03207949 2023-8-9
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, which are incorporated herein and form a part of the
specification, illustrate the embodiments and, together with the description, further serve
to explain the principles and to enable a person skilled in the relevant art(s) to make and
use the embodiments. Objects and advantages of illustrative, non-limiting embodiments
will become more apparent by describing them in detail with reference to the attached
drawings.

[0022] FIG. 1 is a perspective view of a mounting system for a rooftop load mounted to a

load bar according to embodiments.

[0023] FIG. 2 is a side view of a mounting system for a rooftop load according to
embodiments.

[0024] FIG. 3 is a perspective view of a twist bracket according to embodiments.

[0025] FIG. 4A is a perspective end view of a twist bracket mounted to a track and FIG.

4B is an end view of a twist bracket mounted to a track according to embodiments.

[0026] FIGs. 5A-5D are perspective views of a twist bracket with mounting components
according to embodiments.

[0027] FIGs. 6A and 6B are perspective views of a twist bracket mounted to a track
showing a lock in unlocked (6A) and locked (6B) configurations according to
embodiments.

[0028] FI1Gs. 7A and 7B are perspective views of a mounting plate according to
embodiments.

[0029] FIGs. 8A and 8B are side views of a mounting system with a mounting plate in

different configurations according to embodiments.

[0030] FIG. 9 is a side view of a load fastener according to embodiments.

[0031] FIG. 10 is a side view of a load fastener with a cover according to embodiments.
DETAILED DESCRIPTION

[0032] Embodiments of the present disclosure are described in detail with reference to

embodiments thereof as illustrated in the accompanying drawings. References to “one

EEINA4 EEINA4

embodiment,” “an embodiment,” “some embodiments,” etc., indicate that the

embodiment(s) described may include a particular feature, structure, or characteristic, but

CA 03207949 2023-8-9
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every embodiment may not necessarily include the particular feature, structure, or
characteristic. Moreover, such phrases are not necessarily referring to the same
embodiment. Further, when a particular feature, structure, or characteristic is described in
connection with an embodiment, it is submitted that it is within the knowledge of one
skilled in the art to affect such feature, structure, or characteristic in connection with other

embodiments whether or not explicitly described.

2 << 2 <c Ex

Spatially relative terms, such as “beneath,” “below,” “lower,” “above,” “on,

2 ¢

“upper,” “opposite” and the like, may be used herein for ease of description to describe
one clement or feature’s relationship to another element(s) or feature(s) as illustrated in
the figures. The spatially relative terms are intended to encompass different orientations
of the device in use or in operation in addition to the orientation depicted in the figures.
The apparatus may be otherwise oriented (e.g., rotated 90 degrees or at other orientations)
and the spatially relative descriptors used herein may likewise be interpreted accordingly.

The term “approximately” as used herein indicates the value of a given quantity
that can vary based on a particular technology. Based on the particular technology, the
term “approximately” can indicate a value of a given quantity that varies within, for
example, 1-15% of the value (e.g., £1%, £2%, £5%, £10%, or £15% of the value).

The following examples are illustrative, but not limiting, of the present
embodiments. Other suitable modifications and adaptations of the variety of conditions
and parameters normally encountered in the field, and which would be apparent to those
skilled in the art, are within the spirit and scope of the disclosure.

As discussed above, rooftop loads need to be secured to the vehicle roof to
prevent unwanted movement of the load, especially during vehicle movement. These
loads are often secured to load bars that span the vehicle roof rails. Current load mounting
devices often include multi-piece brackets that require threading multiple parts together to
assemble the bracket. Some of these systems also require lifting or moving the load when
assembling the bracket, which can be difficult if the load is heavy, large, or hard to reach
from the ground. Therefore, there is a need to provide a mounting system and method
with reduced assembly time and reduced or eliminated load maneuvering requirements.
An improved mounting system should also minimize individual part count to reduce the

possibility of losing necessary parts. Further, the mounting system should be compatible
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with difterent load bars for broad compatibility with ditferent rooftop mounting
configurations.

The systems and methods discussed in the present disclosure have several
advantages. For example, mounting system 1 has the ability to mount the load to load bar
2 from beneath the load without moving track 3 out of contact with load bar 2. The
structural features of twist brackets 110 and/or load fasteners 170 at least partially enable
this functionality. Furthermore, the structure of mounting system 1 is such that it reduces
the possibility of losing necessary parts while mounting and unmounting a rooftop load.
Mounting system 1 also has the ability to be adjusted for different combinations of track 3
and load bar 2 by adjusting fasteners 150 and/or the orientation of mounting plate 140. In
some embodiments, mounting plate 140 is able to accommodate load bar 2 with different
widths and cross-sections. Furthermore, mounting system 1 mounts rapidly and without
the need for lengthy tightening or adjusting of fasteners.

FIG. 1 illustrates a perspective view of mounting system 1 according to
embodiments. Mounting system 1 is mounted to a load bar 2. Load bar 2 is secured at
either end to the roof rails of a vehicle. Mounting system 1 is secured around load bar 2 to
a track 3, which is a portion of the structure that is coupled to the load mounted on the
vehicle roof. For example, track 3 can be coupled to, and/or form part of the floor of a
rooftop vehicle tent.

FIG. 2 is a side view of mounting system 1 according to embodiments. In some
embodiments, two twist brackets 110 can be linked by a mounting plate 140. As shown in
FIGs. 1 and 2, mounting plate 140 links twist brackets 110 and is configured to space
twist brackets 110 such that load bar 2 passes between twist brackets 110. In some
embodiments, load bar 2 is disposed between, and is in contact with, a first surtace 144 of
mounting plate 140 and a lower surface 4 of track 3, thus securing mounting system 1 to
load bar 2. In some embodiments, mounting plate 140 is secured at each end to twist
brackets 110, for example, by fasteners 150.

As shown in FIGs. 2 and 3, for example, twist bracket 110 includes a bracket body
111. In some embodiments, bracket body 111 is shaped to be gripped by a hand of a user,
as will be discussed in detail below. In scme embodiments, a mounting head 120 is
coupled to bracket body 111. In some embodiments, mounting head 120 is rigidly
coupled to bracket body 111. Mounting head 120 is configured to releasably mount to
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track 3. In some embodiments, as shown in FIGs. 2 and 3, mounting head 120 extends
above an upper surface 115 of twist bracket 110.

Also shown in FIGs. 3, 5A, and 5B is a bore 112 that, in some embodiments,
extends through (e.g., partially or entirely through) bracket body 111. In some
embodiments, bore 112 has an opening 113 on an upper surface of bracket body 111 as
shown and a corresponding opening 114 on a lower surface 116 of bracket body 111. In
some embodiments, bore 112 can be threaded to receive a corresponding threaded
fastener 150 (see e.g., FIG. 5A and 5B) through one of the openings. In some
embodiments, the threads extend only partially along bore 112.

As shown in FIG. 3, in some embodiments, mounting head 120 is rigidly coupled
with bracket body 111 of twist bracket 110. Thus, movement of bracket body 111,
including rotational movement, will move mounting head 120 accerdingly. Twist
brackets 110 and mounting head 120 can be made from any suitable materials, such as but
not limited to plastics, metals, composite materials, or a combination thereof. In some
embodiments, twist brackets 110 and mounting head 120 are formed integrally from the
same material. For example, they can be formed in the same molding step (e.g., from the
same plastic). In some embodiments, mounting head 120 is formed from a different
material than twist bracket 110. In some embodiments, mounting head 120 is rigidly
coupled to twist bracket 110 by any suitable method, such as adhesives or welding.

Mounting head 120 is configured for removable insertion into track 3. In
embodiments as shown in FIG. 3, mounting head 120 forms a “T” shape with a neck
portion 121 extending vertically upwards from bracket body 111 (i.e., forming the
vertical part of the “T”’) and a head portion 122 disposed at the distal end of the neck
portion 121 and oriented perpendicular to neck portion 121 (i.e , forming the
top/horizontal part of the “T”). As shown in FIG. 3, in some embodiments, the mounting
head 120 is oriented such that the longest dimension of the head portion 122 is oriented
perpendicular to the longest dimension of bracket body 111.

FIGs. 4A and 4B show a mounting head 120 secured in track 3 according to
embodiments. Mounting head 120 is inserted (e.g., upward) into a slot 5 in track 3 with
the long dimension of head portion 122 oriented parallel to the length of track 3. Once
inserted, mounting head 120 is then rotated approximately 90 degrees into a second

orientation as shown in FIGs. 4A and 4B. This second orientation aligns the long
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dimension of head portion 122 perpendicular to the length of track 3, preventing
mounting head 120 from being removed from track 3. Removal of mounting head 120
can be accomplished by reversing these steps (i.e., rotating mounting head 120
approximately 90 degrees back to the first orientation and then removing mounting head
120 through the slot 5 in track 3 (e.g., by pulling it downward)).

Also shown in FIGs. 4A and 4B, in some embodiments, one or more mounting
protrusions 123 are disposed on twist bracket 110 or mounting head 120. Mounting
protrusions 123 are configured to provide tactile feedback while rotating twist bracket
110 to secure mounting head 120 in track 3. For example, in some embodiments as shown
in FIG. 4A, mounting protrusion 123 can be an upward extension or bump of upper
surface 115 of twist bracket 110 that is configured to be received by slot 5 of track 3
when twist bracket 110 is oriented properly. In some embodiments as shown in FIG. 4B,
mounting protrusions 123 can extend above mounting head 120 and interfere with track 3
until mounting head 120 is twisted into the second orientation as shown in FIG. 4B,
thereby providing physical feedback that mounting head 120 is in the locked position.

In some embodiments, twist bracket 110 includes a lock 130. Lock 130 is
configured to prevent removal of twist bracket 110 from track 3. In some embodiments,
lock 130 can include a keyhole 131, as shown in FIG. 3. Keyhole 131 is configured to
accept a key to lock and unlock lock 130 by, for example, rotation. Lock 130 can prevent
removal of twist bracket 110 from track 3 by interfering with rotation of twist bracket 110
relative to track 3. For example, as shown in FIG. 6B, lock 130 can include a locking
lever 132 that, after rotating keyhole 131, extends into the slot 5 in track 3 where the
mounting head 120 is inserted. Locking lever 132 thus prevents rotation of twist bracket
110, which prevents removal of mounting head 120. FIG. 6 A shows the same view as
FIG. 6B with locking lever 132 retracted into twist bracket 110 (e.g., by inserting a key
into keyhole 131 and rotating the key).

In some embodiments as shown, for example, in FIG. 4A, track 3 can include a
stopper 6. Stopper 6 prevents removal of mounting head 120 from track 3 by sliding
mounting head 120 out of the open end of track 3 without twisting mounting head 120 (or
twisting bracket 110). In some embodiments as shown in FI1G. 4A, stopper 6 can be a
flange or protrusion disposed on the interior or end of track 3 that blocks mounting head

120 from sliding out of track 3. In some embodiments, stopper 6 can be a removable
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fastener that passes through track 3 and blocks mounting head 120 from sliding out of
track 3. In some embodiments, stopper 6 can be an endcap that is removably secured to
the end of track 3 and that covers and blocks the opening of track 3, thereby preventing
mounting head 120 from sliding out of the open end. In some embodiments, stopper 6 can
be a thicker portion of the walls of track 3 that prevents mounting head 120 from slinging
out of track 3.

As discussed above, in some embodiments a pair of twist brackets 110 are
connected by mounting plate 140 in mounting system 1. Perspective views of
embodiments of mounting plate 140 are shown in FIGs. 7A and 7B. In some
embodiments as shown in FIG. 7A, mounting plate 140 has two holes 142 that allow
fasteners 150 to pass through mounting plate 140 (see e.g., FIG. 2) and into bore 112 in
each of twist brackets 110. In some embodiments, mounting plate 140 can have more than
two holes 142. For example, as shown in FIG. 7B, mounting plate 140 can have four
holes 142, or more. Additional holes 142 can provide more adjustability to mounting
system 1 to accommodate wider or narrower load bars 2. In some embodiments, fasteners
150 can be threaded fasteners configured to thread into corresponding threaded portions
of bores 112. As shown in FIGs. 8A and 8B, in some embodiments, mounting plate 140
can be reversible, in that it can have different surface profiles on first surface 144 and a
second surface 146 opposite first surface 144 to accommodate different load bar sizes,
shapes, and cross-sections. Mounting plate 140 can be reversed by simply removing
fasteners 150 and then changing which surface 144, 146 faces twist brackets 110. This
enables mounting system 1 to accommodate different types of load bars 2 by selecting
which surface 144, 146 of mounting plate 140 contacts load bar 2.

In some embodiments as shown in FIGs. SA and 5B, for example, mounting
system 1 includes a retainer 160, for example, disposed in each mounting head 120 and/or
twist bracket 110 that is configured to prevent removal of fastener 150 from twist bracket
110. This provides that fastener 150 cannot be accidentally separated from mounting
system 1. In some embodiments, retainer 160 is a threaded fastener 162. In some
embodiments, a corresponding hole 163 is formed in fastener 150 and is threaded to
receive threaded fastener 162. An opening 164 of hole 163 is formed opposite a head 151
of fastener 150. When fastener 150 is inserted into bore 112, threaded fastener 162 is

threaded into fastener 150 through hole 163 from the upper surface 115 (i.e., closest to
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mounting head 120) of twist bracket 110 through bore 112. This prevents removal of
fastener 150 because threaded fastener 162 cannot pass through bore 112. In some
embodiments, a portion of bore 112 that is closest to mounting head 120 has a diameter
that allows a head 165 of threaded fastener 162 to enter bore 112 (i.e., the opening of bore
112 closest to mounting head 120 is formed with a counter bore), but it cannot pass
through bore 112 due to the smaller inner diameter of bore 112. This allows threaded
fastener 162 to be completely disposed inside twist bracket 110 and thus not interfere
with the mounting of twist bracket 110 to track 3. In some embodiments, retainer 160 can
include, for example, a locking nut and washer that threads onto the end of fastener 150
but otherwise functions identically to retainer fastener 162.

[0050] In some embodiments as shown in FIGs. 5C and 5D, retainer 160 is a locking pin
or cotter pin 166 that is inserted into an end of fastener 150 through hole 163 formed in
fastener 150. In some embodiments, hole 163 is perpendicular to the lengthwise axis of
fastener 150 and is disposed opposite head 151 near the end of fastener 150 After
fastener 150 is threaded into bore 112, locking pin 166 can be inserted into hole 163,
blocking removal of fastener 150 through bore 112.

|0051] In some embodiments, mounting system 1 includes a pair of load fasteners 170, as
shown in FIGs. 9 and 10, that are removably coupled to track 3. Each load fastener 170
includes a meounting head 120, as discussed above. Extending from the bottom of
mounting head 120 is a threaded rod 172, which is passed through holes 142 in mounting
plate 140. Nuts 174 can be placed on the end of threaded rod 72 to secure mounting plate
140.

|0052] In some embodiments, mounting system 1 can include one or more covers 180
(see e g, FIG. 10) that are removably disposed around load fasteners 170 (e g, around
threaded rod 172). In some embodiments, cover 180 can cover a portion of threaded rod
172, and in some embodiments cover at least threaded rod 172 and nut 174. This prevents
access to threaded rod 172 and nut 174, which prevents unwanted removal of mounting
system 1. In some embodiments, cover 180 can include a cover lock 182 that is
configured to lock cover 180 closed. Cover lock 182 can include a keyhole 183 to lock
and unlock cover lock 182.

[0053] Methods of using embodiments of mounting system 1 can include placing a load

onto load bar 2 on a vehicle roof. The load can include, for example, track 3. In some

CA 03207949 2023-8-9
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embodiments, this load is a rooftop tent. In some embodiments, track 3 can be coupled to
or be part of a rooftop tent. In some embodiments, track 3 rests directly on load bar 2, as
shown for example in FIG. 1. Mounting system 1 is configured for mounting by disposing
twist brackets 110 in a first orientation such that mounting heads 120 are aligned with a
slot 5 in the lower surface 4 of track 3 (i.e., the direction facing load bar 2). In some
embodiments, this first orientation aligns the longest dimension of a head portion 122 of a
“T” shaped mounting head 120 with the length of track 3. Mounting system 1 can be
placed around load bar 2 by positioning twist brackets 110 on either side of load bar 2
with load bar 2 above mounting plate 140. Mounting heads 120 can be inserted into the
slot 5 of track 3 from the bottom of track 3. After insertion, twist brackets 110 (and, thus
mounting head 120) can be rotated into a second orientation that secures mounting head
120 into track 3. In some embodiments, this rotation includes rotating twist brackets 110
approximately 90 degrees so that the longest dimension of head portion 122 of mounting
head 120 is disposed perpendicular to the slot 5 of track 3, which results in an orientation
as shown in FIG. 4. In some embodiments, fasteners 150 can be adjusted to tighten the fit
between mounting plate 140, load bar 2, and track 3. This step is often needed only on the
first installation of mounting system 1 to a new load bar 2 and track 3. In some
embodiments, this step can include removing and reversing the orientation of mounting
plate 140 to ensure proper contact between mounting plate 140 and load bar 2.

It is to be appreciated that the Detailed Description section, and not the Brief
Summary and Abstract sections, is intended to be used to interpret the claims. The
Summary and Abstract sections may set forth one or more but not all embodiments of the
support assembly system and apparatus, and thus, are not intended to limit the present
embodiments and the appended claims.

The foregoing description of the specific embodiments will so fully reveal the
general nature of the disclosure that others can, by applying knowledge within the skill of
the art, readily modify and/or adapt for various applications such specific embodiments,
without undue experimentation, without departing from the general concept of the present
disclosure. Therefore, such adaptations and modifications are intended to be within the
meaning and range of equivalents of the disclosed embodiments, based on the teaching
and guidance presented herein. It is to be understood that the phraseology or terminology

herein is for the purpose of description and not of limitation, such that the terminology or
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phraseology of the present specification is to be interpreted by the skilled artisan in light
of the teachings and guidance.

[0056] The breadth and scope of the present disclosure should not be limited by any of
the above-described exemplary embodiments, but should be defined only in accordance

with the following claims and their equivalents.

CA 03207949 2023-8-9
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WHAT IS CLAIMED IS:

A system for mounting a load to a load bar on a vehicle roof, the system comprising:

a first twist bracket comprising a first bracket body and a first mounting head,
wherein the first bracket body is configured to be gripped by a user, and wherein the first
mounting head is configured to mount in a track;

a second twist bracket comprising a second bracket body and a second mounting
head, wherein the second bracket body is configured to be gripped by the user, and wherein
the second mounting head is configured to mount in the track; and

a mounting plate secured to the first twist bracket by a first fastener and to the
second twist bracket by a second fastener,

wherein the first mounting head and the second mounting head are configured to be
removably released from the track by rotating the first twist bracket and the second twist

bracket, respectively.

The system of claim 1, wherein the first bracket body and the first mounting head are
integrally formed, and wherein the second bracket body and the second mounting head are

integrally formed.

The system of ¢laim 1, wherein the first and second mounting heads are configured to be
inserted into an opening in the track in a first orientation and rotated approximately 90
degrees to a second orientation by rotating the respective first and second bracket body to

prevent removal of the first and second mounting heads from the track.

The system of claim 1, wherein the first bracket body comprises a first bore, the second
bracket body comprises a second bore, and the mounting plate comprises a first hole and a
second hole; and wherein the first fastener is disposed through the first hole and into the
first bore and the second fastener is disposed through the second hole and into the second

bore.
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The system of claim 4, wherein the first bore and the second bore are internally threaded,
and wherein the first fastener and the second fastener are externally threaded to mate with

first and second bores, respectively.

The system of claim 4, further comprising:

a pair of retainers, each of which is disposed in one of the first twist bracket and the
second twist bracket, wherein each retainer is configured to allow the first and second
fasteners to be loosened and tightened in the first and second bores, and is further
configured to prevent the first and second fasteners from being fully removed from the first

and second bores.

The system of claim 6, wherein each retainer comprises a threaded hole that is coaxially
disposed inside one of the first and second fasteners; and

wherein each retainer further comprises a retention fastener that is threaded into one
of the threaded holes in one of the first and second fasteners after the first and second
fasteners have been partially inserted into the first and second bores in the first and second
twist brackets, respectively, such that the retention fastener prevents each of the first and

second fasteners from being fully removed from the first and second bores, respectively.

The system of claim 7, wherein each retainer comprises a hole through one of the first and
second fasteners, wherein the hole is oriented perpendicular to an axis of the fastener; and

wherein each retainer comprises a locking pin configured to pass through the hole
after the first and second fasteners have been inserted into the first and second bores in the
first and second twist brackets, respectively, such that the locking pin prevents each of the

first and second fasteners from being removed from the first and second bores, respectively.

The system of claim 1, further comprising:
alock disposed in the first bracket body of the first twist bracket, the lock configured

to prevent removal of the first twist bracket from the track in a locked configuration.

The system of claim 9, wherein the lock comprises:

an cxtcrnal keyhole configured to receive a key that locks and unlocks the lock; and
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a locking bar configured to be rotated trom a first position to a second position by
the key, wherein the locking bar is disposed in the track in the second position to prevent

removal of the first twist bracket from the track.

The system of claim 1, wherein each of the first and second mounting heads comprises a
neck portion that extends perpendicularly away from an upper surface of the respective first
and second bracket body and a head portion disposed at a distal end of the neck portion and

orientated perpendicular to the neck portion.

The system of claim 1, wherein the load is a rooftop tent.

The system of claim 1, wherein the mounting plate comprises a support bar disposed
between a first hole and a second hole, wherein the support bar is disposed between the
first and second brackets, and wherein a surface of the support bar is configured to contact

a surface of the load bar.

The system of claim 1, wherein the mounting plate comprises:

a first surface having a first profile configured to contact a first load bar having a
first contact surface when the first surface is facing the first contact surface; and

a second surface opposite the first surface, the second surface having a second
profile different than the first profile and configured to contact a second load bar having a

second contact surface when the second surface is facing the second contact surface.

A system for mounting a load to a load bar of a vehicle, the system comprising:

a first load fastener comprising a first mounting head configured for insertion into
a track and a first threaded rod coupled to the first mounting head and extending from the
first mounting head such that the first threaded rod extends below the track when the first
mounting head is inserted into the track;

a second load fastener comprising a second mounting head configured for insertion
into the track and a second threaded rod coupled to the second mounting head and extending
from the second mounting head such that the second threaded rod extends below the track

when the sccond mounting head is inscrted into the track; and
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a mounting plate secured to the first load tastener by the first threaded rod extending
through a first hole in the mounting plate and secured to the second load fastener by the
second threaded rod extending through a second hole in the mounting plate,

wherein the first mounting head and the second mounting head are configured to be
removable from the track by rotating the first mounting head and the second mounting

head.

The system of claim 15, further comprising a first cover disposed around the first load

fastener and a second cover disposed around the second load fastener.

The system of claim 16, wherein the first cover comprises a lock configured to lock the

cover in a locked position.

The system of claim 15, wherein the first mounting head and the second mounting head
each comprises a neck portion that extends perpendicularly away from an upper surface of
the respective first and second bracket body and a head portion disposed at a distal end of
the neck portion and orientated perpendicular to the neck portion, and

wherein the first and second mounting heads are configured to be inserted into an
opening in the track in a first orientation and rotated approximately 90 degrees to a second
orientation by rotating the respective first and second bracket body to prevent removal of

the first and second mounting heads from the track.

The system of claim 16, wherein a length of the cover extending in a direction parallel to
the mounting plate in a locked configuration is greater than a width and a height of the first

Cover.

A method of securing a load on a vehicle roof, the method comprising:
coupling the load to a load bar with a mounting system, wherein coupling the load
comprises:
inserting a first mounting head of a first twist bracket of the mounting
system into a track coupled to the load;

rotating the first twist brackcet to sccurc the first mounting head in the track;
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inserting a second mounting head of a second twist bracket of the mounting
system into the track; and

rotating the second twist bracket to secure the second mounting head in the
track,

wherein the first twist bracket and the second twist bracket are connected by

a mounting plate configured to contact the load bar.

The method of claim 20, wherein each of the first mounting head and the second mounting
head is coupled to its respective twist bracket and comprises a neck portion that extends
perpendicularly away from an upper surface of the respective first and second bracket body
and a head portion disposed at a distal end of the neck portion and orientated perpendicular
to the neck portion, and

wherein rotating the first and second twist brackets changes the orientation of each
of the mounting heads relative to an opening in the track from a first orientation to a second
orientation that is approximately 90 degrees from the first orientation such that the second
planar portion of each of the mounting heads prevents removal of the first mounting head

and the second mounting head from the track.

The method of claim 20, further comprising rotating a lock coupled to the first twist bracket,
wherein rotating the lock positions a locking bar in the track to prevent removal of the first

mounting head from the track.

The method of claim 20, wherein the load remains in contact with the load bar while

inserting the first mounting head and inserting the second mounting head into the track.
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