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BIKE RACKS INCLUDING ADJUSTABLE
HOOKS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to copending U.S.
Application Ser. No. 63/114,263, filed on Nov. 16, 2020, and
to copending U.S. application Ser. No. 17/240,099, filed on
Apr. 26, 2021, which are each hereby incorporated by
reference for all purposes.

BACKGROUND

[0002] The present disclosure relates generally to bike
racks. In particular, bike racks including adjustable hooks
are described.

[0003] Bike racks provide a convenient way to store and
transport bicycles. Bike racks are commonly mounted to
vehicles and to walls. Some bike racks are configured to
support a single bicycle while others are configured to
support multiple bicycles.

[0004] Known bike racks are not entirely satisfactory for
the range of applications in which they are employed. For
example, existing bike racks are often limited to supporting
only a single type and size of bicycle. A conventional bike
rack that can support one type of bike, such as road bikes,
is typically unable to also support other types of bikes, such
as mountain bikes or children’s bikes. Conventional bike
racks are also generally limited to supporting bikes of
approximately the same size and are unable to support
multiple bikes of different sizes.

[0005] The limited ability of existing bike racks to support
different types and sizes of bikes reduces their usefulness.
For example, conventional bike racks limit the types and
sizes of bicycles one can store or transport for a group of
users. A group wishing to travel with their bikes in a single
vehicle must all use the same type or size of bike with bike
racks currently available. However, different people often
prefer or need to use different types or sizes of bikes.
[0006] The limitations of conventional bike racks mean
that one may need to undesirably purchase and install
multiple bike racks to accommodate different types of bikes.
Purchasing multiple bike racks may represent a significant
expense. Further, it may not always be feasible to install
multiple bike racks on a vehicle or in the space available in
a storage area.

[0007] In addition, conventional bike racks require an
undesirably large footprint to store multiple bikes. Existing
bike racks are unable to store multiple bikes in a space
saving configuration, which makes them cumbersome to use
and limits the number of bikes that can be mounted to
existing bike racks in a given space allotment. It would be
desirable for a bike rack to support multiple bikes in less
space than is currently possible.

[0008] Thus, there exists a need for bike racks that
improve upon and advance the design of known bike racks.
Examples of new and useful bike racks relevant to the needs
existing in the field are discussed below.

[0009] United States patent filings with disclosure relevant
to bike racks include the following U.S. patent filings
identified by either patent number, publication number, or
application number: US20130327802A1, U.S. Pat. Nos.
3,921,869A, 5,447,241, US20040050807A1, U.S. Pat. Nos.
6,161,702A, 624,231, 6,460,745, 7,604,131,
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US20180086279A1, U.S. Pat. Nos. 9,180,821, 5,261,507,
5,460,274, 8,328,071, US20070119889A1,
US20050104305A1, U.S. Pat. Nos. 6,435,523, and 3,976,
200. The complete disclosures of these listed U.S. patent
filings are herein incorporated by reference for all purposes.

SUMMARY

[0010] The present disclosure is directed to bike racks
configured to mount to a hitch of a vehicle and to support a
bike. The bike racks include a frame, a rack, and an
adjustable hook.

[0011] The frame is configured to selectively couple to the
hitch of the vehicle. The rack is supported on the frame in
a horizontal orientation and at an elevated position on the
frame.

[0012] The adjustable hook includes is coupled to the rack
and configured to support the bike. The adjustable hook
includes a first plate, a second plate, a first hook, and a
second hook. The adjustable hook is complementarily con-
figured with the handlebar and the fork to support the bike
hanging vertically by the handlebar or the fork from the
adjustable hook with the handlebar tilted. The spacing
between the first hook and the second hook is adjustable by
translating the second plate relative to the first plate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 1is a front perspective view of a first embodi-
ment of a bike rack mounted to a vehicle, the bike rack
includes a fixed hook supporting a first bike with a single
crown fork, a first adjustable hook supporting a second bike
with dual crown forks, and a second adjustable hook sup-
porting a third bike sized for a child.

[0014] FIG. 2 is a top view of the bike rack shown in FIG.
1 supporting a single bike.

[0015] FIG. 3 is a front elevation view of the bike rack
shown in FIG. 1 supporting a single bike.

[0016] FIG. 4 is a side elevation view of the bike rack
shown in FIG. 1 supporting a single bike.

[0017] FIG. 5Ais a front view of the first adjustable hook
shown in FIG. 1 depicted in a narrow configuration.
[0018] FIG. 5B is a front view of the first adjustable hook
shown in FIG. 1 depicted in a wide configuration.

[0019] FIG. 6 is a front perspective view of the first
adjustable hook shown in FIG. 1 supporting the second bike
with dual crown forks.

[0020] FIG. 7 is a front perspective view of the fixed hook
shown in FIG. 1 supporting the first bike with a retention
member secured around the handlebar of the first bike.
[0021] FIG. 8 is a front perspective view of the fixed hook
shown in FIG. 1 supporting the first bike with two retention
members.

DETAILED DESCRIPTION

[0022] The disclosed bike racks will become better under-
stood through review of the following detailed description in
conjunction with the figures. The detailed description and
figures provide merely examples of the various inventions
described herein. Those skilled in the art will understand that
the disclosed examples may be varied, modified, and altered
without departing from the scope of the inventions described
herein. Many variations are contemplated for different appli-
cations and design considerations; however, for the sake of
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brevity, each and every contemplated variation is not indi-
vidually described in the following detailed description.

[0023] Throughout the following detailed description,
examples of various bike racks are provided. Related fea-
tures in the examples may be identical, similar, or dissimilar
in different examples. For the sake of brevity, related fea-
tures will not be redundantly explained in each example.
Instead, the use of related feature names will cue the reader
that the feature with a related feature name may be similar
to the related feature in an example explained previously.
Features specific to a given example will be described in that
particular example. The reader should understand that a
given feature need not be the same or similar to the specific
portrayal of a related feature in any given figure or example.

Definitions

[0024] The following definitions apply herein, unless oth-
erwise indicated.

[0025] “Substantially” means to be more-or-less conform-
ing 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 “sub-
stantially cylindrical” object means that the object resembles
a cylinder, but may have one or more deviations from a true
cylinder.

[0026] “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 elements or method
steps not expressly recited.

[0027] Terms such as “first”, “second”, and “third” are
used to distinguish or identify various members of a group,
or the like, and are not intended to denote a serial, chrono-
logical, or numerical limitation.

[0028] “Coupled” means connected, either permanently or
releasably, whether directly or indirectly through interven-
ing components.

[0029] “Communicatively coupled” means that an elec-
tronic device exchanges information with another electronic
device, either wirelessly or with a wire-based connector,
whether directly or indirectly through a communication
network.

[0030] “Controllably coupled” means that an electronic
device controls operation of another electronic device.
[0031] Bike Racks Including Adjustable Hooks

[0032] With reference to the figures, bike racks including
adjustable hooks will now be described. The bike racks
discussed herein function to support multiple bikes of dif-
ferent sizes and types in a space saving configuration.
[0033] The reader will appreciate from the figures and
description below that the presently disclosed bike racks
address many of the shortcomings of conventional bike
racks. For example, the bike racks discussed herein are able
to support multiple types and sizes of bikes rather than just
a single type and size of bike like conventional bike racks.
The presently disclosed bike racks can readily support road
bikes, mountain bikes, and children’s bikes. Further, the bike
racks discussed in this document are configured to support
multiple bikes of different sizes.

[0034] The expanded abilities of the present bike racks
compared to existing bike racks provide more flexibility and
convenience to users of the bike rack. For example, a group
wishing to travel with their bikes in a single vehicle have the
freedom to bring different types and sizes of bikes using the
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bike racks discussed herein. The bike racks discussed below
avoid the need to purchase and install multiple bike racks to
accommodate different types and sizes of bikes.

[0035] In addition, the presently disclosed bike racks
require a smaller footprint than conventional bike racks to
store multiple bikes. The bike racks discussed herein are
able to store multiple bikes in a space saving configuration,
which makes them convenient to use and increases the
number of bikes that can be stored in a given space. The bike
racks discussed below advantageously allow multiple bikes
to be supported in less space than is currently possible.
[0036] Contextual Details

[0037] Ancillary features relevant to the bike racks
described herein will first be described to provide context
and to aid the discussion of the bike racks.

[0038] Vehicle

[0039] The bike racks discussed below are configured to
mount to a vehicle. FIG. 1 depicts a vehicle 102 to which
bike rack 100 is mounted. Vehicle 102 is a sport utility
vehicle with a towing receiver, but the vehicle may be any
currently known or later developed type of vehicle. The
reader will appreciate that a variety of vehicle types exist
and could be used in place of the vehicle shown in FIG. 1.
In addition to the types of vehicles existing currently, it is
contemplated that the bike racks described herein could be
used with new types of vehicles developed in the future.
[0040] Bike

[0041] Bicycles are supported by the bike racks discussed
below. The bike racks are configured to support a wide
variety of bike types. Three different types of bikes are
shown in FIG. 1: a bike 190 sized for an adult with a single
crown fork, a bike 191 sized for an adult with a dual crown
fork, and a bike 192 sized for a child. In the present example,
the bikes depicted are mountain bikes, but may be road
bikes, cruiser bikes, or other types of bikes in other
examples.

[0042] The bike may be any currently known or later
developed type of bike. The reader will appreciate that a
variety of bike types exist and could be used in place of the
bikes shown in the figures. In addition to the types of bikes
existing currently, it is contemplated that the bike racks
described herein could be used with new types of bikes
developed in the future.

[0043] Bikes 190-192 include a bike frame 103, a handle-
bar 104, a fork 105, a front wheel 193, and a rear wheel 194
among other features. Whereas fork 105 of bike 190 has a
single crown, fork 105 of bike 191 has a dual crown.
Bicycles may include most any bicycle feature currently
known or later developed and remain compatible with the
bike racks discussed herein.

[0044] The number of bikes supported by the bike rack
may be selected to meet the needs of a given application. For
example, the bike rack depicted in the figures is configured
to support six bikes, but only three bikes are shown being
supported in FIG. 1 and one bike is shown being supported
in other figures. The reader should appreciate that the
number of bikes may be different in other examples than is
shown in the figures. For instance, some bike rack examples
include additional or fewer bikes than described in the
present example.

[0045] The size of a bike supported by the bike racks
described below may be varied as needed for a given
application. In some examples, the bike is larger relative to
the bike rack than depicted in the figures. In other examples,
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the bike is smaller relative to the bike rack than depicted in
the figures. Further, the reader should understand that the
bike and the bike rack may all be larger or smaller than
described herein while maintaining their relative propor-
tions.

[0046] Bike Rack Embodiment One

[0047] With reference to FIGS. 1-8, a bike rack 100 will
now be described as a first example of a bike rack. As
depicted in FIG. 1, bike rack 100 is configured to mount to
a hitch 101 of a vehicle 102 and to support bikes 190-192.
With reference to FIGS. 1-4, bike rack 100 includes a frame
106, a rack 107, an arm 170, a joint 171, a tongue 172, two
adjustable hooks 108, and four fixed hooks 123. In other
examples, the bike rack includes fewer components than
depicted in the figures, such as not including a fixed hook or
an arm. In certain examples, the bike rack includes addi-
tional or alternative components than depicted in the figures.
[0048] The shape of the bike rack may be adapted to be
different than the specific examples shown in the figures to
suit a given application.

[0049] The size of the bike rack may be varied as needed
for a given application. In some examples, the bike rack is
larger relative to the bikes and vehicle than depicted in the
figures. In other examples, the bike rack is smaller relative
to the bikes and vehicle than depicted in the figures. Further,
the reader should understand that the bike rack and the other
components may all be larger or smaller than described
herein while maintaining their relative proportions.

[0050] Fame

[0051] The role of frame 106 is to support other compo-
nents of bike rack 100, including rack 107 and arm 170. As
shown in FIG. 1, frame 106 is configured to selectively
couple to the towing receiver of vehicle 102 via tongue 172
and joint 171.

[0052] The frame may be any currently known or later
developed type of frame. The reader will appreciate that a
variety of frame types exist and could be used in place of the
frame shown in the figures. In addition to the types of frames
existing currently, it is contemplated that the bike racks
described herein could incorporate new types of frames
developed in the future.

[0053] In the present example, the frame is a tubular
member with a square cross section. However, the shape of
the frame may be adapted to be different than the specific
examples shown in the figures to suit a given application.
For example, the frame may include a face having the shape
of a regular or irregular polygon, such as a circle, oval,
triangle, square, rectangle pentagon, and the like. Addition-
ally or alternatively, the frame may include a face having an
irregular shape. In three dimensions, the shape of the frame
may be a sphere, a pyramid, a cone, a cube, and variations
thereof, such as a hemisphere or a frustoconical shape.

[0054] The size of the frame may be varied as needed for
a given application. In some examples, the frame is larger
relative to the other components than depicted in the figures.
In other examples, the frame is smaller relative to the other
components than depicted in the figures. Further, the reader
should understand that the frame and the other components
may all be larger or smaller than described herein while
maintaining their relative proportions.

[0055] In the present example, the frame is composed of
steel. However, the frame may be composed of any currently
known or later developed material suitable for the applica-

May 19, 2022

tions described herein for which it is used. Suitable materials
include metals, polymers, ceramics, wood, and composite
materials.

[0056] Rack

[0057] Rack 107 functions to support a plurality of fixed
and adjustable hooks and to support bikes hanging from the
fixed and adjustable hooks. The reader can see in FIGS. 1-4
that rack 107 is supported on frame 106 in a horizontal
orientation. Rack 107 is supported at an elevated position on
frame 106 spaced from arm 170, joint 171, and tongue 172.
As depicted in FIG. 6, rack 107 defines a first port 118 and
a second port 122.

[0058] Rack 107 extends transverse to frame 106 from a
first lateral end to a second lateral end. In the present
example, rack 107 extends horizontally. Rack 107 is coupled
to frame 106 at the approximate lateral midpoint of rack 107.

[0059] Rack 107 supports half of the hooks on a first
lateral side and the other half of the hooks on the opposite
lateral side of rack 107. However, the rack could support
different numbers of hooks on each lateral side or no hooks
on one lateral side. In the present example, rack supports two
adjustable hooks 108 and one fixed hook 123 on a first
lateral side and three fixed hooks 123 on the other lateral
side. In other examples, one or more lateral sides has a
different mix of fixed and adjustable hooks.

[0060] The rack may be any currently known or later
developed type of rack. The reader will appreciate that a
variety of rack types exist and could be used in place of the
rack shown in the figures. In addition to the types of racks
existing currently, it is contemplated that the bike racks
described herein could incorporate new types of racks
developed in the future.

[0061] The number of racks in the bike rack may be
selected to meet the needs of a given application. The reader
should appreciate that the number of racks may be different
in other examples than is shown in the figures. For instance,
some bike rack examples include additional or fewer racks
than described in the present example.

[0062] The shape of the rack may be adapted to be
different than the specific examples shown in the figures to
suit a given application. For example, the rack may include
a face having the shape of a regular or irregular polygon,
such as a circle, oval, triangle, square, rectangle pentagon,
and the like. Additionally or alternatively, the rack may
include a face having an irregular shape. In three dimen-
sions, the shape of the rack may be a sphere, a pyramid, a
cone, a cube, and variations thereof, such as a hemisphere or
a frustoconical shape.

[0063] The size of the rack may be varied as needed for a
given application. In some examples, the rack is larger
relative to the other components than depicted in the figures.
In other examples, the rack is smaller relative to the other
components than depicted in the figures. Further, the reader
should understand that the rack and the other components
may all be larger or smaller than described herein while
maintaining their relative proportions.

[0064] In the present example, the rack is composed of
steel. However, the rack may be composed of any currently
known or later developed material suitable for the applica-
tions described herein for which it is used. Suitable materials
include metals, polymers, ceramics, wood, and composite
materials.
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[0065] Ports

[0066] The role of the ports is to receive bolts of the hooks
to secure the hooks to the rack. In the present example, as
shown in FIG. 6, a first port 118 receives a first bolt 117 of
adjustable hook 118 to couple adjustable hook 108 to rack
107. The reader can see in FIG. 6 that a second port 122
receives a second bolt 121 of adjustable hook 108 to couple
adjustable hook 108 to rack 107.

[0067] Arm

[0068] Arm 170 functions to support rear wheel 194 when
bike 190 hangs by handlebar 104 from a fixed or adjustable
hook. In particular, arm 170 maintains rear wheel 194 in a
spaced position from the vehicle or wall as bike 190 hangs
by handlebar 104 from the fixed or adjustable hook.
[0069] Without arm 170, rear wheel 194 would tend to
move closer to the vehicle or wall as bike 190 hangs from
bike rack 100. Further, rear wheel 194 would tend to move
dynamically closer and farther from the vehicle as the
vehicle moves without arm 170 to hold rear wheel 194 in a
defined position.

[0070] Insome examples, the arm is disposed further from
the vehicle or wall than the rack, which allows the bike to
be supported in a vertically tilted orientation. The vertically
tilted orientation may help the bike hang more stably from
the fixed or adjustable hook because gravity pushes the rear
wheel against the arm.

[0071] As showninFIG. 1, bike rack 100 includes a wheel
coupler 199 to couple rear wheel 194 to arm 170. However,
the wheel coupler is an optional feature not present in all
examples of the bike rack. In the present example, wheel
coupler 199 is similar to retention member 127 discussed
below and includes an elongate tension bearing member and
two bosses.

[0072] In the present example, arm 170 is comprised of
steel. However, the arm may be composed of any currently
known or later developed material suitable for the applica-
tions described herein. Suitable materials include metals,
polymers, wood, and composite materials.

[0073] The size of the arm may be varied as needed fora
given application. In some examples, the arm is larger
relative to the other components than depicted in the figures.
In other examples, the arm is smaller relative to the other
components than depicted in the figures. Further, the reader
should understand that the arm and the other components
may all be larger or smaller than described herein while
maintaining their relative proportions.

[0074] The shape of the arm may be adapted to be different
than the specific examples shown in the figures to suit a
given application. For example, the arm may have a curved
outer face or depressions or channels configured to receive
wheels and provide lateral stability to them.

[0075] The number of arms in the bike rack may be
selected to meet the needs of a given application. The reader
should understand that the number of arms may be different
in other examples than is shown in the figures. For instance,
some bike rack examples include additional or fewer arms
than described in the present example, such as no arm, two
arms, or more than two arms.

[0076] The arm may be any currently known or later
developed type of structural member. The reader will appre-
ciate that a variety of structural member types exist and
could be used in place of the arm shown in the figures. In
addition to the types of structural members existing cur-
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rently, it is contemplated that the arm described herein could
incorporate new types of structural members developed in
the future.

[0077] Joint

[0078] Joint 171 functions to pivot frame 106 relative to
tongue 172 between a support configuration and an access
configuration. Joint 171 enabling bike rack 100 to move
between the support configuration and the access configu-
ration provides the user with convenient means to access the
rear of vehicle 102 to which bike rack 100 is mounted.
Additionally or alternatively, the pivoting function of joint
171 makes loading and unloading bikes onto and off of the
fixed or adjustable hook easier by lowering rack 107 to a
more convenient height.

[0079] As shown by the pivot arrows in FIG. 4, frame 106
may extend at an angle past vertical leaning towards the
vehicle in the support configuration with arm 170 spaced
farther away from the vehicle or wall than rack 107. Through
selective removal of a pin 185, which locks joint 171 in
position, joint 171 enables frame 106 to pivot relative to
tongue 172 from the support position to access the access
configuration.

[0080] When moved to the access configuration, frame
106 extends an angle between vertical and horizontal with
rack 107 spaced farther from the vehicle or wall than it is in
the support configuration. In the access configuration
depicted in FIG. 4, frame 106 is substantially vertical with
rack 107 disposed directly above arm 170. In the access
configuration, rack 107 may be spaced farther from the
vehicle or wall than arm 170.

[0081] Joint 171 further allows tongue 172 to pivot to a
stowed configuration. In the stowed configuration, tongue
172 abuts frame 106. The stowed configuration conveniently
limits the extent to which tongue 172 extends from frame
106, which reduces its potential to be a trip hazard. The
stowed configuration also enables bike rack 100 to mount to
a wall more flush than would be possible if tongue 172 was
extended.

[0082] In the present example, joint 171 is comprised of
steel. However, the joint may be composed of any currently
known or later developed material suitable for the applica-
tions described herein for which it is used. Suitable materials
include metals, polymers, wood, and composite materials.

[0083] The size of the joint may be varied as needed for a
given application. In some examples, the joint is larger
relative to the other components than depicted in the figures.
In other examples, the joint is smaller relative to the other
components than depicted in the figures. Further, the reader
should understand that the joint and the other components
may all be larger or smaller than described herein while
maintaining their relative proportions.

[0084] The size of the joint may be varied as needed for a
given application. In some examples, the joint is larger
relative to the other components than depicted in the figures.
In other examples, the joint is smaller relative to the other
components than depicted in the figures. Further, the reader
should understand that the joint and the other components
may all be larger or smaller than described herein while
maintaining their relative proportions.

[0085] The shape of the joint may be adapted to be
different than the specific examples shown in the figures to
suit a given application. The joint may be any currently
known or later developed type of joint. The reader will
appreciate that a variety of joint types exist and could be
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used in place of the joint shown in the figures. In addition to
the types of joints existing currently, it is contemplated that
the joints described herein could incorporate new types of
joints developed in the future.

[0086] Tongue

[0087] Tongue 172 functions to couple bike rack 100 to a
towing receiver of vehicle 102. In particular, tongue 172 is
configured to insert into the towing receiver of vehicle 102.
The size and shape of tongue 172 complements the size and
shape of the towing receiver.

[0088] In the present example, tongue 172 is a tubular
member with a square cross section. However, the shape of
the tongue may be adapted to be different than the specific
examples shown in the figures to suit a given application. In
other examples, the cross section of the tongue is circular,
oval, triangular, another regular polygon, or an irregular
shape.

[0089] The tongue may be any currently known or later
developed type of tongues or trailer couplers. The reader
will appreciate that a variety of tongue or trailer coupler
types exist and could be used in place of the tongues shown
in the figures. In addition to the types of tongues or trailer
couplers existing currently, it is contemplated that the
tongues described herein could incorporate new types of
tongues or trailer couplers developed in the future.

[0090] In the present example, tongue 172 is comprised of
steel. However, the tongue may be composed of any cur-
rently known or later developed material suitable for the
applications described herein for which it is used. Suitable
materials include metals, polymers, wood, and composite
materials.

[0091] Adjustable Hook

[0092] Adjustable hook 108 functions to support a bike in
a hanging configuration and to accommodate bikes of dif-
ferent sizes or configurations by selectively widening and
narrowing. The reader can see in FIGS. 1 and 6 that
adjustable hook 108 is complementarily configured with
handlebar 104 and fork 105 of bike 191. Bike 191 hangs
vertically by handlebar 104 from adjustable hook 108.
[0093] As shown in FIGS. 5A-6, adjustable hook 108
includes a first hook member 109, a second hook member
110, a first bolt 117, and a second bolt 121. First hook
member 109 and second hook member 110 are configured to
selectively move relative to each other to cooperatively
support bikes of different sizes and configurations.

[0094] The adjustable hook may be any currently known
or later developed type of adjustable hook. The reader will
appreciate that a variety of adjustable hook types exist and
could be used in place of the adjustable hook shown in the
figures. In addition to the types of adjustable hooks existing
currently, it is contemplated that the bike racks described
herein could incorporate new types of adjustable hooks
developed in the future.

[0095] The number of adjustable hooks in the bike rack
may be selected to meet the needs of a given application.
The reader should appreciate that the number of adjustable
hooks may be different in other examples than is shown in
the figures. For instance, some bike rack examples include
additional or fewer adjustable hooks than described in the
present example.

[0096] The shape of the adjustable hook may be adapted
to be different than the specific examples shown in the
figures to suit a given application. For example, the adjust-
able hook may include a face having the shape of a regular
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or irregular polygon, such as a circle, oval, triangle, square,
rectangle pentagon, and the like. Additionally or alterna-
tively, the adjustable hook may include a face having an
irregular shape. In three dimensions, the shape of the adjust-
able hook may be a sphere, a pyramid, a cone, a cube, and
variations thereof, such as a hemisphere or a frustoconical
shape.

[0097] The size of the adjustable hook may be varied as
needed for a given application. In some examples, the
adjustable hook is larger relative to the other components
than depicted in the figures. In other examples, the adjust-
able hook is smaller relative to the other components than
depicted in the figures. Further, the reader should understand
that the adjustable hook and the other components may all
be larger or smaller than described herein while maintaining
their relative proportions.

[0098] In the present example, the adjustable hook is
composed of steel. However, the adjustable hook may be
composed of any currently known or later developed mate-
rial suitable for the applications described herein for which
it is used. Suitable materials include metals, polymers,
ceramics, wood, and composite materials.

[0099] Hook Members of Adjustable Hooks

[0100] The hook members function to selectively move
relative to each other to cooperatively support bikes of
different sizes and configurations. As depicted in FIGS.
5A-6, the spacing between first hook member 109 and
second hook member 110 is adjustable. FIG. 5A depicts
adjustable hook 108 with first hook member 109 and second
hook member 110 in a narrow configuration whereas FIG.
5B depicts a wide configuration.

[0101] With reference to FIGS. 1-6, second hook member
110 is disposed below first hook member 109 such that
handlebar 104 is tilted relative to the horizontal orientation
of'rack 107 when handlebar 104 or fork 105 is supported by
adjustable hook 108. As shown in FIG. 1, the tilted orien-
tation allows tighter lateral packing of adjacent bikes.
[0102] As shown in FIGS. 5A-6, first hook member 109
includes a first plate 111 and a first hook 112. The reader can
see in FIGS. 5A-6 that second hook member 110 includes a
second plate 113 and a second hook 114.

[0103] Hooks

[0104] The hooks serve to support bikes by the handlebar
or the fork of the bikes resting on the hooks. As shown in
FIGS. 5A-6, first hook 112 extends from first plate 111 and
second hook 114 extends from second plate 113. With
reference to FIGS. 5A-6, second hook 114 is spaced from
first hook 112. The spacing between first hook 112 and
second hook 114 is selectively adjustable by moving first
hook member 109 and second hook member 110 relative to
each other.

[0105] Plate

[0106] The plates serve to support the hooks and to define
slots for selectively fixing the position of the adjustable hook
and for coupling the adjustable hook to the rack. The reader
can see in FIGS. 5A-6 that second plate 113 abuts first plate
111. As depicted in FIGS. 5A-6, first plate 111 is configured
to selectively translate relative to second plate 113 to adjust
the spacing between first hook and second hook 114.
[0107] With reference to FIGS. 5A-6, first plate 111
defines a first slot 115 and a second slot 119. As shown in
FIGS. 5A-6, second plate 113 defines a third slot 116 aligned
with first slot 115. As depicted in FIGS. 5A-6, second plate
113 defines a fourth slot 120 aligned with second slot 119.
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[0108] Slots

[0109] The slots serve to receive bolts to selectively fix the
position of the adjustable hook and for coupling the adjust-
able hook to the rack. With reference to FIGS. 5A-6, first slot
115, second slot 119, third slot 116, and fourth slot 120
extend in the direction that first plate 111 translates relative
to second plate 113.

[0110] Bolts

[0111] The role of the bolts is to cooperate with the slots
to selectively fix the width of the adjustable hook and to
couple the adjustable hook to the rack. With reference to
FIGS. 5A-6, first bolt 117 extends through first slot 115,
third slot 116, and first port 118 of rack 107 to couple
adjustable hook 108 to rack 107. First bolt 117 extending
through first slot 115 and third slot 116 also couples first
plate 111 to second plate 113 and restricts first plate 111 from
translating relative to second plate 113.

[0112] By referring to FIGS. 5A-6, the reader can see that
second bolt 121 extends through second slot 119, fourth slot
120, and second port 122 to couple adjustable hook 108 to
rack 107. With reference to FIG. 6, second bolt 121 extend-
ing through second slot 119 and fourth slot 120 couples first
plate 111 to second plate 113 and restricts first plate 111 from
translating relative to second plate 113.

[0113] Fixed Hook

[0114] Fixed hook 123 functions to support a bike in a
hanging configuration. As depicted in FIGS. 1-3, fixed hook
123 is coupled to rack 107 adjacent to adjustable hooks 108
and is configured to support bike 190. The reader can see in
FIGS. 3 and 7 that fixed hook 123 includes a body 126, a
retention member 127, third hook member 124, and fourth
hook member 125.

[0115] The fixed hook may be any currently known or
later developed type of fixed hook. The reader will appre-
ciate that a variety of fixed hook types exist and could be
used in place of the fixed hook shown in the figures. In
addition to the types of fixed hooks existing currently, it is
contemplated that the bike racks described herein could
incorporate new types of fixed hooks developed in the
future.

[0116] The number of fixed hooks in the bike rack may be
selected to meet the needs of a given application. The reader
should appreciate that the number of fixed hooks may be
different in other examples than is shown in the figures. For
instance, some bike rack examples include additional or
fewer fixed hooks than described in the present example.
[0117] The shape of the fixed hook may be adapted to be
different than the specific examples shown in the figures to
suit a given application. For example, the fixed hook may
include a face having the shape of a regular or irregular
polygon, such as a circle, oval, triangle, square, rectangle
pentagon, and the like. Additionally or alternatively, the
fixed hook may include a face having an irregular shape. In
three dimensions, the shape of the fixed hook may be a
sphere, a pyramid, a cone, a cube, and variations thereof,
such as a hemisphere or a frustoconical shape.

[0118] The size of the fixed hook may be varied as needed
for a given application. In some examples, the fixed hook is
larger relative to the other components than depicted in the
figures. In other examples, the fixed hook is smaller relative
to the other components than depicted in the figures. Further,
the reader should understand that the fixed hook and the
other components may all be larger or smaller than described
herein while maintaining their relative proportions.
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[0119] In the present example, the fixed hook is composed
of steel. However, the fixed hook may be composed of any
currently known or later developed material suitable for the
applications described herein for which it is used. Suitable
materials include metals, polymers, ceramics, wood, and
composite materials.

[0120] Hook Members of Fixed Hooks

[0121] Fourth hook member 125 is spaced a fixed distance
from third hook member 124. As depicted in FIGS. 2, 3 and
7, fourth hook member 125 is disposed below third hook
member 124 such that handlebar 104 is tilted relative to the
horizontal orientation of rack 107 when supported by fixed
hook 123. The tilted orientation allows tighter lateral pack-
ing of adjacent bikes.

[0122] Body

[0123] Body 126 functions to support the other compo-
nents of fixed hook 123, including third hook member 124,
fourth hook member 125, and retention member 127. As
shown in FIG. 7, body 126 links third hook member 124 and
fourth hook member 125.

[0124] Body 126 also serves to define mounting points
that cooperate with retention member 127. In particular,
FIG. 7 shows that body includes a major face 133 defining
a first mounting point 128 and a second mounting point 130.
[0125] Mounting Points

[0126] The role of the mounting points is to cooperate
with retention member 127 to secure a bike to bike rack 100.
First mounting point 128 defines a bounded opening.

[0127] As depicted in FIGS. 3 and 7, second mounting
point 130 defines an open slot. Second mounting point 130
includes a slot window 132 and a slot entrance 134. Slot
entrance 134 provides retention member 127 with access to
slot window 132.

[0128] Retention Member

[0129] Retention member 127 functions to cooperate with
the mounting points to secure a bike to bike rack 100. With
reference to FIG. 7, retention member 127 is supported on
body 126 and configured to restrict bike 190 from moving
away from fixed hook 123. FIG. 8 depicts an example with
two retention members, first retention member 127 and a
second retention member 150, cooperating to secure the
handlebar of a bike.

[0130] As shown in FIG. 7, retention member 127
includes an elongate tension bearing member 135, a first
boss 138, and a second boss 139. The reader can see in FIG.
7 that retention member 127 is configured to extend over
handlebar 104 of bike 190 prior to selectively extending
through slot entrance 134 of second mounting point 130 to
bind handlebar 104 to fixed hook 123.

[0131] The retention member may be any currently known
or later developed type of retention member. The reader will
appreciate that a variety of retention member types exist and
could be used in place of the retention member shown in the
figures. In addition to the types of retention members
existing currently, it is contemplated that the bike racks
described herein could incorporate new types of retention
members developed in the future.

[0132] The number of retention members in the bike rack
may be selected to meet the needs of a given application.
The reader should appreciate that the number of retention
members may be different in other examples than is shown
in the figures. For instance, some bike rack examples include
additional or fewer retention members than described in the
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present example. In FIG. 7 and others, a single retention
member is depicted whereas FIG. 8 depicts an example with
two retention members.

[0133] The shape of the retention member may be adapted
to be different than the specific examples shown in the
figures to suit a given application.

[0134] The size of the retention member may be varied as
needed for a given application. In some examples, the
retention member is larger relative to the other components
than depicted in the figures. In other examples, the retention
member is smaller relative to the other components than
depicted in the figures. Further, the reader should understand
that the retention member and the other components may all
be larger or smaller than described herein while maintaining
their relative proportions.

[0135] In the present example, the retention member is
composed of cordage. However, the retention member may
be composed of any currently known or later developed
material suitable for the applications described herein for
which it is used. Suitable materials include metals, poly-
mers, ceramics, wood, and composite materials.

[0136] Elongate Tension Bearing Member

[0137] As depicted in FIG. 7, elongate tension bearing
member 135 has a first end and a second end opposite the
first end. With reference to FIG. 7, elongate tension bearing
member 135 extends through first mounting point 128.
Elongate tension bearing member 135 is restricted from
exiting first mounting point 128 because first boss 138 and
second boss 139 are larger than first mounting point 128.
[0138] As shown in FIG. 7, elongate tension bearing
member 135 selectively extends through slot entrance 134
into slot window 132. Elongate tension bearing member 135
is restricted from passing through slot window 132 by
second boss 139 being larger than slot window 132.
[0139] In some examples, the elongate tension bearing
member includes a loop instead of or in addition to a second
boss. The body may include a pin or projection complemen-
tarily configured with the loop. The loop may extend over
the pin or projection to secure the elongate tension bearing
member to the body of the fixed hook.

[0140] Bosses

[0141] The bosses function to restrict elongate tension
bearing member 135 from passing through the mounting
points. The reader can see in FIG. 7 that first boss 138 is
disposed on the first end of elongate tension bearing member
135 and second boss 139 is disposed on the second end of
elongate tension bearing member 135. First boss 138 is
selected to be larger than first mounting point 128 to restrict
elongate tension bearing member 135 from passing through
first mounting point 128. Second boss 130 is selected to be
larger than slot window 132 of second mounting point 130
to restrict elongate tension bearing member 135 from pass-
ing through slot window 132.

[0142] The bosses may be any currently known or later
developed type of boss. In some examples, such as depicted
in FIGS. 7 and 8, a boss is formed by tying the elongate
tension bearing member into a knot. The reader will appre-
ciate that a variety of boss types exist and could be used in
place of the bosses shown in the figures. In addition to the
types of bosses existing currently, it is contemplated that the
bike racks described herein could incorporate new types of
bosses developed in the future.

[0143] The number of bosses in the bike rack may be
selected to meet the needs of a given application. The reader

May 19, 2022

should appreciate that the number of bosses may be different
in other examples than is shown in the figures. For instance,
some bike rack examples include additional or fewer bosses
than described in the present example.

[0144] The shape of the bosses may be adapted to be
different than the specific examples shown in the figures to
suit a given application. For example, the bosses may
include a face having the shape of a regular or irregular
polygon, such as a circle, oval, triangle, square, rectangle
pentagon, and the like. Additionally or alternatively, the
bosses may include a face having an irregular shape. In three
dimensions, the shape of the bosses may be a sphere, a
pyramid, a cone, a cube, and variations thereof, such as a
hemisphere or a frustoconical shape.

[0145] The size of the bosses may be varied as needed for
a given application. In some examples, the bosses are larger
relative to the other components than depicted in the figures.
In other examples, the bosses are smaller relative to the other
components than depicted in the figures. Further, the reader
should understand that the bosses and the other components
may all be larger or smaller than described herein while
maintaining their relative proportions.

[0146] However, the bosses may be composed of any
currently known or later developed material suitable for the
applications described herein for which they are used. Suit-
able materials include metals, polymers, ceramics, wood,
and composite materials.

[0147] The disclosure above encompasses multiple dis-
tinct inventions with independent utility. While each of these
inventions has been disclosed in a particular form, the
specific embodiments disclosed and illustrated above are not
to be considered in a limiting sense as numerous variations
are possible. The subject matter of the inventions includes
all novel and non-obvious combinations and subcombina-
tions of the various elements, features, functions and/or
properties disclosed above and inherent to those skilled in
the art pertaining to such inventions. Where the disclosure or
subsequently filed claims recite “a” element, “a first” ele-
ment, or any such equivalent term, the disclosure or claims
should be understood to incorporate one or more such
elements, neither requiring nor excluding two or more such
elements.

[0148] Applicant(s) reserves the right to submit claims
directed to combinations and subcombinations of the dis-
closed inventions that are believed to be novel and non-
obvious. Inventions embodied in other combinations and
subcombinations of features, functions, elements and/or
properties may be claimed through amendment of those
claims or presentation of new claims in the present appli-
cation or in a related application. Such amended or new
claims, whether they are directed to the same invention or a
different invention and whether they are different, broader,
narrower or equal in scope to the original claims, are to be
considered within the subject matter of the inventions
described herein.

1. A bike rack configured to mount to a hitch of a vehicle
and to support a bike with a handlebar and a fork, the bike
rack comprising:

a frame configured to selectively couple to the hitch of the

vehicle;

a rack supported on the frame in a horizontal orientation

and at an elevated position on the frame; and

an adjustable hook coupled to the rack and complemen-

tarily configured with the handlebar and the fork to
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support the bike hanging vertically by the handlebar or
the fork from the adjustable hook, the adjustable hook
including:
a first plate defining a first elongate slot;
a second plate that:
abuts the first plate;
defines a third elongate slot longitudinally aligned
with the first elongate slot and at least partially
overlapping the first elongate slot;
is configured to selectively translate relative to the
first plate to adjust the spacing between first plate
and the second plate and to adjust the extent to
which the first elongate slot and the third elongate
slot overlap;
a first hook extending from the first plate; and
a second hook that:
extends from the second plate;
is longitudinally spaced from the first hook; and
is disposed below the first hook such that the handle-
bar is tilted relative to the horizontal orientation of
the rack when the handlebar or the fork is sup-
ported by the adjustable hook to allow tighter
lateral packing of adjacent bikes;
wherein the spacing between the first hook and the second
hook is adjustable by translating the second plate
relative to the first plate.

2. The bike rack of claim 1, wherein the first slot and the
third slot extend in the direction that the second plate
translates relative to the first plate.

3. The bike rack of claim 2, wherein the adjustable hook
further comprises a first bolt extending through the third slot
and the first slot to couple the first plate to the second plate
and to restrict the second plate from translating relative to
the first plate.

4. The bike rack of claim 2, wherein:

the rack defines a first port;

the first bolt extends through the first port in addition to

extending through the third slot and the first slot to
couple the adjustable hook to the rack.

5. The bike rack of claim 4, wherein:

the first plate defines a second elongate slot; and

the second plate defines a fourth longitudinal slot at least

partially longitudinally aligned with the second longi-
tudinal slot.

6. The bike rack of claim 5, wherein the second plate
selectively translating relative to the first plate adjusts the
extent to which the fourth elongate slot and the second
elongate slot overlap.

7. The bike rack of claim 5, wherein the adjustable hook
further comprises a second bolt extending through the fourth
slot and the second slot to couple the first plate to the second
plate and to restrict the second plate from translating relative
to the first plate.

8. The bike rack of claim 7, wherein the first elongate slot
and the third elongate slot extend in the direction that the
second plate translates relative to the first plate.

9. The bike rack of claim 8, wherein:

the rack defines a second port;

the second bolt extends through the second port in addi-

tion to extending through the fourth elongate slot and
the second elongate slot to couple the adjustable hook
to the rack.
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10. The bike rack of claim 1, further comprising a fixed
hook coupled to the rack adjacent to the adjustable hook and
configured to support the bike.

11. The bike rack of claim 10, wherein the fixed hook
includes:

a third hook member, and

a fourth hook member spaced a fixed distance from the

third hook member.

12. The bike rack of claim 11, wherein the fixed hook
further comprises:

a body linking the third hook member and the fourth hook

member; and

a retention member supported on the body and configured

to restrict the bike from moving away from the fixed
hook.

13. The bike rack of claim 12, wherein:

the body defines a first mounting point defining a bounded

opening;

the body defines a second mounting point defining an

open slot with a slot window defined in a major face of
the body and a slot entrance providing access to the slot
window.
14. The bike rack of claim 13, wherein:
the retention member includes:
an elongate tension bearing member with a first end and
a second end opposite the first end;

a first boss disposed on the first end; and
a second boss disposed on the second end;

the elongate tension bearing member extends through the
first mounting point and is restricted from exiting the
first mounting point by the first boss and the second
boss being larger than the first mounting point.

15. The bike rack of claim 14, wherein the elongate
tension bearing member selectively extends through the slot
entrance into the slot window and is restricted from passing
through the slot window by the second boss being larger
than the slot window.

16. The bike rack of claim 15, wherein the retention
member is configured to extend over the handlebar of the
bike prior to selectively extending through the slot entrance
of the second mounting point to bind the handlebar to the
fixed hook.

17. The bike rack of claim 11, wherein the fourth hook
member is disposed below the third hook member such that
the handlebar is tilted relative to the horizontal orientation of
the rack when supported by the fixed hook to allow tighter
lateral packing of adjacent bikes.

18. A bike rack configured to mount to a hitch of a vehicle
and to support a bike with a handlebar and a fork, the bike
rack comprising:

a frame configured to selectively couple to the hitch of the

vehicle;

a rack supported on the frame in a horizontal orientation

and at an elevated position on the frame; and

a hook coupled to the rack and configured to support the

bike, the hook including:
a body defining:
a first mounting point defining a bounded opening,
and
a second mounting point defining an open slot with
a slot window defined in a major face of the body
and a slot entrance providing access to the slot
window;
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a first hook member operatively supported on a first end
of the body; and
a second hook member operatively supported on a
second end of the body spaced from the first end; and
a retention member supported on the body and config-
ured to restrict the bike from moving away from the
hook.
19. The bike rack of claim 18, wherein:
the retention member extends through the first mounting
point and is restricted from exiting the first mounting
point; and
the retention member selectively extends through the slot
entrance into the slot window and is selectively
restricted from passing through the slot window.
20. The bike rack of claim 18, wherein the hook is
adjustable to selectively change the distance between the
first hook member and the second hook member.

#* #* #* #* #*
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