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UTILITY RACK

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of priority of U.S. Provisional Patent Application Serial
Number 63/319,751 filed on March 14, 2022.
BACKGROUND
Field of the Invention
[0002] This disclosure is in the field of utility racks for vehicles such as trucks. This disclosure
includes utility racks that are customizable, extensible, and reconfigurable. More specifically, this
disclosure is in the field of utility racks for trucks for carrying items such as ladders, canoes,
kayaks, roof top tents, bicycles, cargo boxes, tools, gas tanks, water tanks, overland equipment,
outdoor recreational equipment, and other similar items.
SUMMARY OF THE INVENTION
[0003] In various embodiments, the invention comprises a utility rack for a truck, the truck having
a cargo bed, some embodiments of the utility rack comprising a first multi-component side frame
comprising a bottom rail, a top rail, a first and a second side post, a first and a second top elbow,
and a first and a second bottom elbow attached at a plurality of joints, wherein the multi-
component side frame is configured to attach to a first side wall of the cargo bed, and a first end
of the bottom rail is attached to the first bottom elbow and a second end of the bottom rail is
attached to the second bottom elbow, a first end of the top rail is attached to the first top elbow
and a second end of the top rail is attached to the second top elbow, a bottom end of the first side
post is attached to the first bottom elbow and a top end of the first side post is attached to the first
top elbow, a bottom end of the second side post is attached to the second bottom elbow and a
top end of the second side post is attached to the second top elbow, each of the plurality of joints

is a substantially flush joint, and the bottom rail, the top rail, the first and second side posts, the
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first and second bottom elbows, and the first and second top elbows form a closed-loop, outer

boundary of the side frame.

[0004] In some embodiments of the utility rack for a truck the first multi-component side frame is
configured to support a cargo load on the top rail without additional vertical support between the
bottom rail and the top rail. Some embodiments of the utility rack for a truck further comprise a
second multi-component side frame configured to attach to a second side wall of the cargo bed,
and a crossbar attached to the top rails of both of the first and second multi-component side

frames, the crossbar configured to support a cargo load.

[0005] In some embodiments of the utility rack for a truck a plurality of clamps are attached to the
bottom rails or the bottom elbows of the first and second multi-component side frames and

configured to releasably attach to the side walls of the cargo bed.

[0006] In some embodiments of the utility rack for a truck at least one of the elbows comprises a
cavity for receiving a fastener configured to attach through an aperture in the elbow to an adjacent
rail or post of the side frame. Some embodiments of the utility rack for a truck further comprise an
access panel removably attached to the at least one elbow over the cavity. In some embodiments
of the utility rack for a truck the top and bottom elbows further comprise interlocking features for

engaging sockets in the adjacent rail or post of the side frame.

[0007] Some embodiments of the utility rack for a truck comprise a top member, a bottom
member, and two side members connected at their respective ends to form the outer boundary
of a continuous side frame forming a first closed loop side assembly; a top member, a bottom
member, and two side members connected at their respective ends to form the outer boundary
of a continuous side frame forming a second closed loop side assembly; wherein each of the
plurality of joints between the members in the side assemblies are substantially flush joints without

external fasteners; wherein the bottom members of the first and second side assemblies are
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configured to clamp to the opposing side walls of the cargo bed; and wherein a crossbar spanning

the cargo bed is attached to the top members of the first and second side assemblies.

[0008] In some embodiments of the utility rack each of the plurality of joints comprises an elbow
connecting an end of a top or bottom member to an end of one of the side members; and each
elbow further comprises an internal cavity for receiving a fastener, and an aperture from the
internal cavity to an outer surface of the elbow for connecting the fastener to one of the members.
In some of these embodiments of the utility rack each elbow further comprises a second aperture

for a second fastener for connecting the elbow to another of the members.

[0009] In some embodiments of the utility rack the elbows further comprise one or more
protrusions extending from the outer surface of the elbow into one or more sockets in the end of
the adjacent member. In some embodiments of the utility rack the protrusions are configured to

prevent rotation of the elbow and the member at the joint with respect to each other.

[0010] In some embodiments of the utility rack each of the plurality of elbows comprises a single
unitary component, and wherein the aperture extends from the cavity to a portion of the outer
surface of the elbow where the protrusions are disposed, the portion being configured to mate to
an end of one of the members; and the end of the member further comprises a cavity for receiving
the fastener to secure the joint. In some of these embodiments of the utility rack when the elbows

are attached to the members the outer surface of the rack is substantially continuous.

[0011] Some embodiments of the utility rack for a truck having a cargo bed with opposing side
walls comprise a first side frame assembly comprising a bottom rail, a top rail, a first and a second
side post, a first and a second top elbow, and a first and a second bottom elbow, attached at a
plurality of joints into a closed loop around an outer boundary of the side frame assembly; a first
end of the bottom rail is attached to the first bottom elbow and a second end of the bottom rail is
attached to the second bottom elbow; a first end of the top rail is attached to the first top elbow

and a second end of the top rail is attached to the second top elbow; a bottom end of the first side
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post is attached to the first bottom elbow and a top end of the first side post is attached to the first
top elbow; a bottom end of the second side post is attached to the second bottom elbow and a
top end of the second side post is attached to the second top elbow; the side frame assembly is
configured to removably attach to a side wall of the cargo bed; the bottom rail is configured to
contact a top edge of the side wall of the cargo bed along substantially all of the length of the

bottom rail; and each of the plurality of joints comprises a flush joint with interlocking features.

[0012] In some embodiments of the utility rack the first top elbow is configured to connect to the
first bottom elbow when the first side post is removed, and the second bottom elbow is configured
to connect to the second bottom elbow when the second side post is removed. In some
embodiments the utility rack further comprises a second side frame assembly configured to attach
to a second side wall of the cargo bed, and a crossbar removably attached to the top rails of the

side frame assembilies.

[0013] In some embaodiments of the utility rack each elbow further comprises an internal cavity
and an access plate to cover the aperture, the internal cavity configured to receive a first fastener
and a second fastener, and the internal cavity having a first and second aperture for connecting
the first and second fastener to adjacent rails or side posts. In some of these embodiments of the
utility rack the ends of top and bottom rail and the side posts further comprise threaded sockets
for receiving a fastener extending from an aperture in an elbow. In some embodiments of the

utility rack the access plate is flush with the adjacent outer surfaces of the elbow.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] Figure 1 is a perspective view of an embodiment of the utility rack installed on a truck.
[0015] Figure 2A is a perspective view of an embodiment of the utility rack in a first configuration.
[0016] Figure 2B is a side view of an embodiment of the utility rack in a first configuration.
[0017] Figure 2C is a front view of an embodiment of the utility rack in a first configuration.

[0018] Figure 2D is a top view of an embodiment of the utility rack in a first configuration.
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[0019] Figure 2E is a bottom view of an embodiment of the utility rack in a first configuration.
[0020] Figure 3A is a perspective view of an embodiment of the utility rack in a second
configuration.

[0021] Figure 3B is a side view of an embodiment of the utility rack in a second configuration.
[0022] Figure 3C is a front view of an embodiment of the utility rack in a first configuration.
[0023] Figure 4A is a perspective view of an embodiment of the utility rack in a third configuration.
[0024] Figure 4B is a side view of an embodiment of the utility rack in a third configuration.
[0025] Figure 4C is a front view of an embodiment of the utility rack in a third configuration
[0026] Figure 5A is a cross-sectional view of the joint between two components of an embodiment
of the utility rack.

[0027] Figure 5B is a side view of a joint between two components of an embodiment of the utility
rack.

[0028] Figure 5C is a side view of a joint between two components of an embodiment of the utility
rack with an access panel removed.

[0029] Figure 5D is a side view of a joint between three components of an embodiment of the
utility rack with an access panel removed.

[0030] Figure BA is a perspective view of a partially disassembled portion of an embodiment of
the utility rack.

[0031] Figure 6B is a perspective view of a partially disassembled portion of an embodiment of
the utility rack.

[0032] Figure 6C is a cross-sectional view of a joint between two components of an embodiment
of the utility rack.

[0033] Figure 7A is a perspective view of a third embodiment of the utility rack.

[0034] Figure 7B is a side view of an additional embodiment of the utility rack.

[0035] Figure 7C is an end view of an additional embodiment of the utility rack.
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[0036] Figure 7D is a side view of a portion of an additional embodiment of the utility rack with an
access panel removed.
[0037] Figure 7E is a side view of a portion of an additional embodiment of the utility rack with an
access panel removed.
[0038] Figure 7F is a perspective, partially exploded view of an additional embodiment of the
utility rack.
[0039] Figure 8A is a detail, perspective view of a portion of an additional embodiment of the
utility rack.
[0040] Figure 8B is a detail, perspective view of a portion of an additional embodiment of the
utility rack.
[0041] Figure 9A is a detail, perspective view of a portion of an additional embodiment of the
utility rack.
[0042] Figure 9B is a detail, perspective view of a portion of an additional embodiment of the
utility rack.
[0043] Figure 10A is a cross-sectional view of a portion of an additional embodiment of the utility
rack.
[0044] Figure 10B is a cross-sectional view of a portion of an additional embodiment of the utility
rack.
[0045] Figure 10C is a cross-sectional view of a portion of an additional embodiment of the utility
rack.

DETAILED DESCRIPTION
[0046] Figure 1 depicts an embodiment of the inventive utility rack 100 installed on a truck 1. The
depicted embodiment includes two side frames 102 removably attached to the truck 1 on the top
edge of opposing side walls 2 of the cargo bed of the truck 1. The side assemblies are connected
by crossbars 114. The crossbars in Figure 1 are shown partially in dashed lines to denote

extendibility for differing truck cargo bed dimensions, but the crossbars do extend all the way
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between the two side assemblies as shown in later figures. The side frames 102 may also be
referred to as side assemblies and they are formed from multiple components that are attached
together by bolts or other fasteners as described herein.

[0047] Figures 2A through 2E depict a first embodiment of the inventive utility rack 100 in a first
configuration. This embodiment of the utility rack 100 comprises two side assemblies 102 that are
provided with attachment mechanisms 104 for releasable attachment to the side walls 2 of the
cargo bed of a truck. The attachment mechanisms 104 may be clamps to pull the bottom rail 106
of the side frame 102 against the side wall 2, adapters for T-channels or similar channels in the
wall of the truck bed, or other similar mechanisms in varying embodiments of the inventive rack
100. In some embodiments the attachment mechanisms translate along channels (such as T-
channels) in, or may be attached at multiple points to, the length of the bottom rails 106 of the
side assemblies 102.

[0048] Each of the depicted side assemblies 102 are formed from a bottom rail 106, two bottom
elbows 108b, two side posts 110, two top elbows 108a, and top rail 112. In other embodiments of
the side frames 102 may be composed of different types and configurations of components. T-
channels, threaded bolt holes, or other types of attachment points may be provided on some or
all of the components of the side frame 102. The channels or other attachment points in the bottom
rail 106, side rails 110, and top rails 112 may also be utilized to attach cargo and equipment to
the utility rack 100.

[0049] In varying embodiments, the bottom rails 106, elbows 108, side rails 110, and top rails
112 may be formed from extrusions, or may be cast, machined, molded, cured, or otherwise
manufactured according to methods known to those of skill in the art of manufacturing metal,
plastic, or composite components. In some embodiments some of the components of the side
assemblies 102 may be formed unitarily with other such components. For example, one of the
elbows 108 may be formed unitarily from a single component or casting as an adjacent rail or

formed by bending a portion of the rail extrusion. In the embodiment depicted in Figures 2A
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through 2E the bottom rail 106, side posts 110, and top rail 112 are extrusions, and the elbows
108a and 108b are cast components.

[0050] In a preferred embodiment of the utility rack 100, the bottom rails 106, elbows 108, side
rails 110, and top rails 112 are connected to each other with flush joints. For the purposes of the
claimed invention, the outer surfaces of the components are substantially flush if (i) the average
outer surface elevations of the components forming the joint are offset at the joint by less than
10% of the width of the components, (ii) the surfaces adjacent to the joint are offset by more than
10% for less than half of the length of the joint around the surface of the component, or (iii} the
non-flush joint or non-flush portion of a joint is on an inner surface of the utility rack (a surface
facing into or toward the cargo bed of the truck) or a surface that is not completely visible from
outside the cargo bed of the truck during normal use of the utility rack on the cargo bed.
Substantially flush joints do not require seamlessness, and there may be chamfers, beads,
manufacturing imperfections, or short sections of offset (such as the location of a t-channel on
one side of the joint) and these do not prevent the joint from being substantially flush.

[0051] In some embodiments all or a portion of the outer surfaces of the rack 100 are continuous
or substantially continuous across the joints between the components. “Substantial continuous”
outer surfaces do not require seamless joints or a smooth outer surface over the entire surface of
the rack 100 in all embodiments. In some embodiments the outer surface of the rack 100 is
substantially continuous where the only breaks in the outer surface constitute t-channels, bolt
holes, or other mechanisms for mounting brackets, plates, or cargo onto the rack 100. In other
embodiments the outer surface of the rack 100 is continuous because the only breaks in the outer
surface are facing toward the cargo bed of the truck 1, are in contact with the truck surface (such
as the top of cargo bed side wall 2), are disposed on top surfaces of the top rail 112, elbows 108a,
or crossbars 114, or are not visible to a person standing outside the cargo bed of the truck.
[0052] In some embodiments the side assemblies 102 comprise a closed loop structure. In a

closed loop structure the ends of each component of the side frame/assemblies 102 mate to the
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ends of the adjacent component in the side frame 102 so that the side frame forms a loop without
a protruding, unjoined end. In some embodiments of the closed-loop structure no internal gussets
or supports are necessary for the rack 100 to support a desired load. In such embodiments the
closed-loop structure is considered self-supporting. The closed loop structure provides aesthetic
and functional benefits, such as allowing wide, unobstructed access openings through the center
of the side frame 102 into the cargo bed of the truck. They also provide the ability to flexibly mount
plates, racks, or other equipment onto the rack for carrying cargo.

[0053] In the embodiment depicted in Figures 2A through 2E the side assemblies 102 are
connected by crossbar assemblies 114. In the first depicted configuration the ends of the
crossbars 114 are attached to the top rails 112 by flush attachments so that the top surface of the
crossbar 114 is substantially level with the top surface of the top rail 112. In some embodiments
the crossbars 114 may be attached at any point along the top rail 112 by connection to a channel
in the top rail 112, or the top rail 112 may be provided with multiple attachment points for the
crossbar 114. A bracket and t-channel bolts or nuts may be utilized to provide the adjustable
attachment.

[0054] In some embodiments the crossbars 114 may have an adjustable length to allow the use
of the rack 100 on multiple truck bed widths. In some of these embodiments the crossbars 114
have two end sections for attachment to the top rails 112 and a sliding component that fits into a
cavity inside the end sections, or vice versa. The sliding component may be fixed with respect to
one of the end sections or may be slide with respect to both end sections. The top of the crossbar
114 may be provided with a channel for releasable attachment of cargo or equipment to the utility
rack 100.

[0055] Figures 3A through 3C depict a first embodiment of the inventive utility rack 100 in a
second configuration. In this configuration the side rails 110 have been removed from the rack
100 and the top elbows 108a have been attached to the bottom elbows 108b. The elbows 108a

and 108b are configured to connect with a substantially flush joint in a preferred embodiment.
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This configuration allows a user to reduce the height of the rack 100 as desired to fit onto a certain
model truck or to adjust the height of the rack 100 as desired for a certain cargo or equipment
attachment. For example, a roof tent may be mounted on the second configuration of the rack to
bring it below the level of the truck cab rooftop for improved aerodynamics compared to an
installation with the roof tent above the level of the truck cab roof.

[0056] Figures 4A through 4C depict a first embodiment of the inventive utility rack in a third
configuration. In this configuration the crossbars 114 are attached to the top rails 112 by
adjustable brackets 116. These brackets allow the crossbars 114 to be raised or lowered to a
desired position above the top rails 112 of the rack 100. This allows the height of the crossbars
114 to be adjusted to match the roof or roof top rails on the cab of a truck, or to extend the
crossbars 114 to a wider dimension as needed to carry wider cargo or equipment on the crossbars
114.

[0057] This configuration is also depicted with an optional attachment component 118 that is
attached to the bottom rail 106 and top rail 112. The component 118 may be provided with holes,
slots, or other mounting devices to allow a user to attach cargo, equipment, or other racks to the
rack 100. Multiple components 118 may be used on the same side assembly to support long items
or multiple items simultaneously. The components 118 may be attached to channels or features
on the rails 106 and 112 to allow them to translate along and be fixed at any point thereon, or
there may be discrete mounting points on the rails. Component 118 is not structural with respect
to the side frame 102, but only provides support to items mounted on side frame 102.

[0058] In some embodiments the inventive utility rack 100 is provided with an internal attachment
mechanism utilized to attach the components of the side assemblies 102 to each other. Figures
5A through 5D depict an embodiment of such an internal attachment mechanism. In the depicted
embodiment a single bolt is utilized to attach each pair of components. Figure 5A depicts a cross-
sectional view through a joint between a lower elbow 108b and a side rail 110 on plane 5A shown

in Figure 2D. A bolt 120 is secured in a cavity in elbow 108b and extends through an aperture in
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the elbow’s upper surface into a threaded aperture inside rail 110 to secure the two components
together. One embaodiment of the access to the bolt 120 is depicted in Figures 5B and 5C which
depict side views of an inside surface of elbow 108b. In this context “inside surface” means the
side of the component closest to the bed of the truck and farthest from the outside surface of the
truck to which the rack is attached. In Figure 5B an access panel 108c is attached to elbow 108b
by one or more screws 122, and optionally by edge features that may interlock with the elbow
108b. Another bolt 120, not depicted in Figures 4B and 4C, may be disposed through the other
end of elbow 108b into the bottom rail 106 to secure the elbow 108b to that rail as well.

[0059] Figure 5D depicts an upper elbow 108a with the access panel 108c removed to reveal two
bolts 120 disposed in apertures 108d in the ends of elbow 108a and securing it to side rail 110
and top rail 112. In some embodiments the aperture 108d in elbow 108(a or b) for the bolt 120
may be provided with a slot to allow the elbow 108 to be slotted or slid over a bolt 120 that is
already partially threaded into an aperture in one of the rails 106, 110, or 112. Securing access
panel 108c over the inside surface of elbow 108a and securing it in place with one or more screws
completes a substantially flush joint between the elbow 108a and side and top rails 110 and 112
respectively. In some embodiments apertures 112a may be provided near or at the joint to allow
access to a channel such as t-channel 112b without removing the elbow 108. These apertures
may be provided near each joint or at various places on the channels on the bottom, side, and
top rails.

[0060] In some embodiments the elbows, posts, and rails may be provided with protrusions,
indentations, or other features on their joint-facing surfaces to improve alignment and prevent
incorrect assembly of the rack 100. One embodiment of these features is depicted in Figures 6A
through 6C. Figure 6A depicts the upper joint-facing surface 108e of the lower elbow 108b with
the side rail 110 removed. Panel or cover 108¢ is attached to the inside surface of the elbow 108b.
In this embodiment three features 108f extend upwardly from the surface 108e. Several cavities

are also visibly indenting into the surface 108e as well.
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[0061] Figure 6B depicts the lower joint-facing surface 108g of the upper elbow 108a, with
threaded bolt 120 extending downwardly through it through aperture 108d. In this embodiment a
different, complementary set of features 108h extends downwardly from surface 108g. In this
embodiment when the joint surfaces108g and 108e of elbow 108a and 108b, respectively, are
placed in contact with the joint surfaces or ends of a side rail 110, the features 108f will extend
upwardly into cavities in the lower joint-facing surface or end of side rail 110, and the features
108h will extend downwardly into cavities in the upper joint-facing surface or end of the side rail
110. The features in this embodiment are different so the cavities in the side rail 110 may be
provided to prevent incorrect assembly of the joints. These features also allow the top elbow 108a
to be attached directly to elbow 108b without side rail 110 as shown in Figures 3A through 3C. In
other embodiments the elbows may be identical with the same features on each joint facing
surface.

[0062] In the embodiments with different but complementary surfaces 108f and 108h, the two
elbows may be joined to comprise the second configuration of the rack 100 depicted in earlier
figures 3A through 3C in this application. A cross-sectional view of such an embodiment is
depicted in Figure 6C showing a cross-section of a joint between an upper elbow 108a and lower
elbow 108b. This view depicts the interlocking and complementary features 108f and 108h and
the cavities in the two elbow components. The plane of cross-section for Figure 6C is shown in
Fig. 4C.

[0063] Referring to Figures 7A through 10C an additional embodiment of the utility rack 100 is
depicted. Figures 7A through 7C show perspective, side, and end views of the embodiment, with
numbering similar to that for the first embodiment. Figure 7D depicts an upper elbow 108a with
access panel 108c removed. This embodiment has two fasteners 120, in this case threaded bolts,
securing the elbow 108a to the top rail 112, and two more fasteners 120 attaching it to side post
110. The fasteners 120 are disposed in one or more internal cavities in the elbow 108a so that

once the cover 108c¢ is attached to the elbow 108a the fasteners 120 are not visible. Similarly, a

12
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lower elbow 108b is depicted in Figure 7E with the access panel or cover 108c removed. As can
be seen in these figures, the cavities have cutouts or holes in the baffles to permit tools to access
the heads of fasteners 120 so that they may be tightened or loosened a needed. The internal
ends of screws 122 will thread into holes in the access cover panel 108c to hold it in place.
[0064] Figure 7F depicts the access panel in relation to the elbow 108b. In this embodiment the
cover panel 108c is disposed on the outer surface of the utility rack 100. In this embodiment
screws 122 are provided on the inside surface (toward the cargo bed) of the elbow 108b to hold
the access cover 108c¢ in place without externally visible fasteners.

[0065] Figures 8A through 10C depict the protrusions on the elbows 108a and 108b for aligning
and securing the components of the side assembly 102. Figure 8A depicts protrusions 108f
extending from one end of the elbow 108b as seen when bottom rail 106 is removed. These
protrusions fit into the cavities 108t in bottom rail 106 shown in Figure. 8B where elbow 108b has
been removed. Similar protrusions fit into cavities in the extrusion for top rail 112 as well. Figure
8B also depicts the threaded apertures in rail 106 for receiving the threaded fasteners 120. In this
embodiment they are partial cylinders formed as part of the extrusion of rail 106.

[0066] Figures SA and 9B depict the protrusions on the ends of elbow 108 that interlock with side
posts 110. The apertures through the elbows for fasteners 120 are also visible. Figures 10A and
10B are partial cross-sections on plane 10 shown on Figure 7B. Figure 10A depicts a cross-
section of the lower elbow 108b connected to the side post 110. In the cross-section the
interlocking of protrusions 108f with at least one wall 110a of the side post 110. This interlocking
of protrusions on opposing sides of the wall 110a prevents the movement of the two parts laterally
or rotationally with respect to each other. In other embodiments the interlocking may consist of a
single protrusion that interlocks with two or more walls 110a of the side post 110, or a protrusion
108f that fills a cavity within side post 110. In some embodiments the protrusions may be on the
side post 110 and the cavities or inner walls that interlock with them are on the elbow 108a or

108b. As can be seen in Figures 9A and 9B, in this embodiment one of the protrusions is disposed
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at an angle to the others so that laterally movement of the parts will be prevented in the plane of
the joint. Figure 10B depicts the same interlocking at the joint between upper elbow 108a and
side post 110.

[0067] Figure 10C depicts cross-section is on plane 10C depicted in Fig. 3B. It shows the ability
of this embodiment to interlock between the top elbow 108a and lower elbow 108b to form a
shorter configuration of the utility rack 100 such as that depicted in figures 3A through 3C. This
allows the side post 110 to be removed from the rack 100 and the elbows connected directly to
each other by fasteners 120.

[0068] The following item lists A, B, and C are illustrative, but not limiting, of embodiments of the
inventive utility rack. Features of the following item lists may constitute features of the other item
lists. The reference numbers provided in the item descriptions are for ease of reference to the
figures and shall not be construed as limiting their subject matter.

[0069] A1. A utility rack (100) for a truck having a cargo bed, the utility rack (100) having two side
frame assemblies (102), wherein each side frame assembly (102) is a closed loop structure.
[0070] A2. The utility rack (100) according to A1, further including at least one extendable cross
bar (114).

[0071] A3. The utility rack (100) according to A1, wherein each side frame assembly (102) is self-
supporting.

[0072] A4. The utility rack (100) according to any of the preceding A items, wherein each side
frame assembly (102) comprises a lower rail (106), first and second lower elbows (108b), first and
second side posts (110), first and second upper elbows (108a), and an upper rail (112).

[0073] A5. The utility rack (100} according to any of the preceding A items, wherein the outer
surface of the side frame assemblies (102) is continuous.

[0074] A6. The utility rack (100) according to any of the preceding A items, wherein the joints

between the components forming side assemblies (102) are substantially flush joints.
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[0075] A7. The utility rack (100) according to any of the preceding A items, wherein the
components forming the side assemblies (102) are attached together by internal fasteners (120).
[0076] A8. The utility rack (100) according to any of the preceding A items, wherein the upper
elbows (108a) are provided with protrusions from an end thereof to interlock with cavities in an
upper end of the side posts (110).

[0077] A9. The utility rack (100) according to any of the preceding A items, wherein the lower
elbows (108b) are provided with protrusions from an end thereof to interlock with cavities in a
lower end of the side posts (110).

[0078] A10. The utility rack (100) according to any of the preceding A items, wherein the
protrusions of the upper elbow (108a) are configured to interlock with cavities in the lower elbow
(108b).

[0079] A11. The utility rack (100) according to any of the preceding A items, wherein the
protrusions of the lower elbow (108b) are configured to interlock with cavities in the upper elbow
(108a).

[0080] A12. The utility rack (100) according to any of the preceding A items, wherein the
interlocking protrusions reduce lateral or rotational movement of the upper elbow (108a), the side
post (110), and the lower elbow (108b) with respect to each other.

[0081] A13. The utility rack (100) according to any of the preceding A items, wherein the fasteners
(120) between the components of the side frame assemblies (102) are disposed in cavities in the
elbows (108a and 108B).

[0082] A14. The utility rack (100) according to any of the preceding A items, wherein the fasteners
(120) extend through apertures (108d) in the elbows and into sockets in the adjacent component
of the side frame assemblies (102).

[0083] A15. The utility rack (100) according to any of the preceding A items, wherein t-channels
are provided on the bottom rail (106), the top rail (112), or the side posts (110) for attachment of

cargo to the rack (100).
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[0084] A16. The utility rack (100) according to any of items A13 through A15, wherein each elbow
(108a or 108b} is provided with an access panel to cover the internal cavity thereof.

[0085] A17. The utility rack (100) according to any of items A13 through A16, wherein the
fasteners (120) are threaded bolts with their head disposed in the internal cavity of the elbows
(108a or 108b).

[0086] A18. The utility rack (100) according to any of the preceding A items, wherein substantially
all of the bottom surface of the lower rail (106) is configured to contact the top surface of the side
wall of a truck cargo bed.

[0087] A19. The utility rack (100) according to any of the preceding A items, wherein the lower
elbows (108b) include protrusions configured to insert into the cavities in the lower rail (106).
[0088] A20. The utility rack (100) according to any of the preceding A items, wherein the upper
elbows (108a) include protrusions configured to insert into the cavities in the upper rail (112).
[0089] B1. A utility rack (100) for a truck having a cargo bed, the utility rack (100) having two side
frame assemblies (102) with removable side posts (110} in a first configuration (Fig. 2A), wherein
when the side posts (110) are removed from the side frame assemblies (102) the utility rack (100)
is in a second configuration (Fig. 3A).

[0090] B2. The utility rack (100) according to B1, wherein the upper ends of the removable side
posts (110) are configured to attach to the upper elbows (108a) of side frame assemblies (102),
and the lower ends of the removable side posts (110) are configured to attach to the lower elbows
(108b) of side frame assemblies (102).

[0091] B3. The utility rack (100) according to any of the preceding B items, wherein the upper
elbows (108a) are configured to attach to the lower elbows (108b) when the removable side posts
(110) are removed from the rack (100).

[0092] B4. The utility rack (100) according to any of the preceding B items, wherein the upper
elbows (108a) are provided with protrusions from an end thereof to interlock with cavities in an

upper end of the side posts (110).
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[0093] B5. The utility rack (100) according to any of the preceding B items, wherein the lower
elbows (108b) are provided with protrusions from an end thereof to interlock with cavities in a
lower end of the side posts (110).

[0094] B6. The utility rack (100) according to any of the preceding B items, wherein the
protrusions of the upper elbow (108a) are configured to interlock with cavities in the lower elbow
(108b).

[0095] B7. The utility rack (100) according to any of the preceding B items, wherein the
protrusions of the lower elbow (108b) are configured to interlock with cavities in the upper elbow
(108a).

[0096] B8. The utility rack (100) according to any of the preceding B items, wherein the
interlocking protrusions reduce lateral or rotational movement of the upper elbow (108a), the side
post (110), and the lower elbow (108b) with respect to each other.

[0097] B9. The utility rack (100} according to any of the preceding B items, wherein substantially
all of the bottom surface of the lower rail (106) is configured to contact the top surface of the side
wall of a truck cargo bed.

[0098] B10. The utility rack (100) according to any of the preceding B items, wherein the lower
elbows (108b) include protrusions configured to insert into the cavities in the lower rail (106).
[0099] B11. The utility rack (100) according to any of the preceding B items, wherein the upper
elbows (108a) include protrusions configured to insert into the cavities in the upper rail (112).
[0100] B12. The utility rack (100) according to any of the preceding B items, wherein the
components forming the side assemblies (102) are attached together by internal fasteners (120).
[0101] B13. The utility rack (100} according to any of the preceding B items, wherein the joints
between the components forming side assemblies (102) are substantially flush joints.

[0102] B14. The utility rack (100) according to any of the preceding B items, wherein each side

frame assembly (102) is a closed loop structure.
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[0103] B15. The utility rack (100) according to any of the preceding B items, wherein each side
frame assembly (102) is self-supporting.

[0104] C1. The utility rack (100} having a side frame assembly (102) of components without an
exposed end face (108e, 1089).

[0105] C2. The utility rack (100) according to C1, wherein end face (108e, 108g) of a component
is mated to an end face of another component.

[0106] C3. The utility rack (100) according to any of the preceding C items, wherein the surface
of the side frame assembly (102) other than the end faces (108e, 108g) comprises the outer
surface of the side frame assembly (102), and the outer surface is substantially continuous.
[0107] CA4. The utility rack (100) according to any of the preceding C items, wherein the outer
surface of the side frame (102) is continuous.

[0108] Cb5. The utility rack (100} according to any of the preceding C items, wherein the joints
between the components of the side frame (102) are substantially flush joints.

[0109] C6. The utility rack (100) according to any of the preceding C items, wherein the joints
between the components of the side frame (102) are flush joints.

[0110] C7. The utility rack (100) according to any of the preceding C items, wherein the outer
surface of the side frame (102) facing away from the cargo bed of the truck is a continuous
surface.

[0111] C8. The utility rack (100} according to any of the preceding C items, wherein the outer
surface of the side frame (102) facing away from the cargo bed of the truck is a substantially
continuous surface.

[0112] C9. The utility rack (100) according to any of the preceding C items, wherein each side
frame assembly (102) is a closed loop structure.

[0113] C10. The utility rack (100) according to any of the preceding C items, wherein each side

frame assembly (102) is self-supporting.
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[0114] “Substantially”, “approximately”, or “about” means to be more-or-less conforming to the
particular dimension, range, shape, concept, or other aspect modified by the term, such that a
feature or component need not conform exactly. For example, a “substantially cylindrical” object
means that the object resembles a cylinder but may have one or more deviations from a true
cylinder. “Substantially all” of a distance, component, or other measure means at least half of the
distance, component, or measure.

[0115] “Comprising,” “including,” and “having” (and conjugations thereof) are used
interchangeably to mean including but not necessarily limited to, and are open-ended terms not
intended to exclude additional, unrecited elements or method steps.

[0116] Changes may be made in the above methods, devices and structures without departing
from the scope hereof. Many different arrangements of the various components depicted, as well
as components not shown, are possible without departing from the spirit and scope of the present
invention. Embodiments of the present invention have been described with the intent to be
illustrative and exemplary of the invention, rather than restrictive or limiting of the scope thereof.
Alternative embodiments will become apparent to those skilled in the art that do not depart from
its scope. Specific structural and functional details disclosed herein are not to be interpreted as
limiting, but merely as a representative basis for teaching one of skill in the art to employ the
present invention in any appropriately detailed structure. A skilled artisan may develop alternative
means of implementing the aforementioned improvements without departing from the scope of
the present invention.

[0117] It will be understood that certain features and subcombinations are of utility and may be
employed without reference to other features and subcombinations and are contemplated within
the scope of the claims. Not all steps listed in the various figures need be carried out in the

specific order described.

19




WO 2023/178037 PCT/US2023/064234

CLAIMS

1. A utility rack for a truck, the truck having a cargo bed, the utility rack comprising:

a first multi-component side frame comprising a bottom rail, a top rail, a first and a second
side post, a first and a second top elbow, and a first and a second bottom elbow attached at a
plurality of joints; and

wherein the multi-component side frame is configured to attach to a first side wall of the
cargo bed;

wherein a first end of the bottom rail is attached to the first bottom elbow and a second
end of the bottom rail is attached to the second bottom elbow;

wherein a first end of the top rail is attached to the first top elbow and a second end of the
top rail is attached to the second top elbow;

wherein a bottom end of the first side post is attached to the first bottom elbow and a top
end of the first side post is attached to the first top elbow;

wherein a bottom end of the second side post is attached to the second bottom elbow and
a top end of the second side post is attached to the second top elbow;

wherein each of the plurality of joints is a substantially flush joint; and

wherein the bottom rail, the top rail, the first and second side posts, the first and second
bottom elbows, and the first and second top elbows form a closed-loop, outer boundary of the
side frame.
2. The utility rack for a truck of claim 1, wherein the first multi-component side frame is
configured to support a cargo load on the top rail without additional vertical support between the
bottom rail and the top rail.
3. The utility rack for a truck of claim 1, further comprising:

a second multi-component side frame configured to attach to a second side wall of the

cargo bed; and
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a crossbar attached to the top rails of both of the first and second multi-component side
frames, the crossbar configured to support a cargo load.

4. The utility rack for a truck of claim 3, further comprising a plurality of clamps attached to
the bottom rails or the bottom elbows of the first and second multi-component side frames and
configured to releasably attach to the side walls of the cargo bed.

5. The utility rack for a truck of claim 1 wherein at least one of the elbows comprises a cavity
for receiving a fastener configured to attach through an aperture in the elbow to an adjacent rail
or post of the side frame.

6. The utility rack for a truck of claim 5 further comprising an access panel removably
attached to the at least one elbow over the cavity.

7. The utility rack for a truck of claim 1 wherein the top and bottom elbows further comprise
interlocking features for engaging sockets in the adjacent rail or post of the side frame.

8. A utility rack for a truck having a cargo bed with opposing side walls, the utility rack
comprising:

a top member, a bottom member, and two side members connected at their respective
ends to form the outer boundary of a continuous side frame forming a first closed loop side
assembly;

a top member, a bottom member, and two side members connected at their respective
ends to form the outer boundary of a continuous side frame forming a second closed loop side
assembly;

wherein each of the plurality of joints between the members in the side assemblies are
substantially flush joints without external fasteners;

wherein the bottom members of the first and second side assemblies are configured to
clamp to the opposing side walls of the cargo bed; and

wherein a crossbar spanning the cargo bed is attached to the top members of the first and

second side assemblies.
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9. The utility rack of claim 8 wherein each of the plurality of joints comprises an elbow
connecting an end of a top or bottom member to an end of one of the side members;

wherein each elbow further comprises an internal cavity for receiving a fastener, and an
aperture from the internal cavity to an outer surface of the elbow for connecting the fastener to
one of the members.
10. The utility rack of claim 9 wherein each elbow further comprises a second aperture for a
second fastener for connecting the elbow to another of the members.
11. The utility rack of claim 9 wherein the elbows further comprise one or more protrusions
extending from the outer surface of the elbow into one or more sockets in the end of the adjacent
member.
12. The utility rack of claim 11 wherein the protrusions are configured to prevent rotation of
the elbow and the member at the joint with respect to each other.
13. The utility rack of claim 12 wherein each of the plurality of elbows comprises a unitary
component, and wherein the aperture extends from the cavity to a portion of the outer surface of
the elbow where the protrusions are disposed, the portion being configured to mate to an end of
one of the members; and

wherein the end of the member further comprises a cavity for receiving the fastener to
secure the joint.
14. The utility rack of claim 13 wherein when the elbows are attached to the members the
outer surface of the rack is substantially continuous.
15. A utility rack for a truck having a cargo bed with opposing side walls, the utility rack
comprising:

a first side frame assembly comprising a bottom rail, a top rail, a first and a second side
post, a first and a second top elbow, and a first and a second bottom elbow, attached at a plurality

of joints into a closed loop around an outer boundary of the side frame assembly;
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wherein a first end of the bottom rail is attached to the first bottom elbow and a second
end of the bottom rail is attached to the second bottom elbow;

wherein a first end of the top rail is attached to the first top elbow and a second end of the
top rail is attached to the second top elbow;

wherein a bottom end of the first side post is attached to the first bottom elbow and a top
end of the first side post is attached to the first top elbow;

wherein a bottom end of the second side post is attached to the second bottom elbow and
a top end of the second side post is attached to the second top elbow;

wherein the side frame assembly is configured to removably attach to a side wall of the
cargo bed;

wherein the bottom rail is configured to contact a top edge of the side wall of the cargo
bed along substantially all of the length of the bottom rail; and

wherein each of the plurality of joints comprises a flush joint with interlocking features.
16. The utility rack of claim 15 wherein the first top elbow is configured to connect to the first
bottom elbow when the first side post is removed, and the second bottom elbow is configured to
connect to the second bottom elbow when the second side post is removed.
17. The utility rack of claim 15 further comprising a second side frame assembly configured
to attach to a second side wall of the cargo bed, and a crossbar removably attached to the top
rails of the side frame assemblies.
18. The utility rack of claim 15 wherein each elbow further comprises an internal cavity and
an access plate to cover the aperture, the internal cavity configured to receive a first fastener and
a second fastener, and the internal cavity having a first and second aperture for connecting the
first and second fastener to adjacent rails or side posts.
19. The utility rack of claim 18 wherein the ends of top and bottom rail and the side posts

further comprise threaded sockets for receiving a fastener extending from an aperture in an elbow.
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20. The utility rack of claim 19 wherein the access plate is flush with the adjacent outer

surfaces of the elbow.
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