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ABSTRACT

A bicycle carrier convertible between a first configuration in which one or
morevbicycles are accommodated and a second extended configuration in which one
or more additional bicycles are accommodated for transport on a carrying vehicle.
The bicycle carrier can include a vehicle engaging frame configured to be mounted
on a carrying vehicle. An elongate rearward extending support member can be
coupled to the frame at a proximate end of the support member by a variably
configurable hub capable of setting the support member in a plurality of
orientations relative to the frame. A manual actuator can be operably coupled to
the variably configurable hub by a linkage. A distal end of the support member can
be positioned away from the frame and configured to be alternately coupled to the
actuator, or an add-on support member that accommodates one or more additional

bicycles coupled to the bicycle carrier.



VEHICULAR RACK HAVING MODULAR DESIGN WITH
OUTSIDE HANDLE AND QUICK RELEASE

TECHNICAL FIELD

[0001] The present disclosure relates generally to a hitch-mount bicycle
carrier. More specifically, embodiments within this disclosure relate to a mechanism
configured to secure a support bar to a load bar; and in some instances, the
mechanism is configured to allow translational movement of the support bar

relative to the load bar.
BACKGROUND

[0002] Safely and conveniently transporting sports equipment is a concern
for many sports enthusiasts. For example, canoes, kayaks, and bicycles can be
carried on a vehicle by being attached to one or more load bars. Typically, the load

bars are oriented essentially horizontally and crosswise to the direction of travel.
BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Implementations of the present application will now be described, by
way of example only, with reference to the attached figures, wherein:

[0004] FIG. 1 is an isometric view of an example embodiment of a bicycle
support arrangement having bicycle support bars in a two bicycle carrier

arrangement;

[0005] FIG. 2 is a side, plan view of the bicycle support arrangement of FIG. 1
in a deployed configuration;

[0006] FIG. 3 is a side, plan view of another example embodiment of a bicycle
support arrangement having bicycle support bars in a four bicycle carrier
arrangement in a deployed configuration;

[0007] FIG. 4 is a side, plan view of the bicycle support arrangement of FIG. 3

in a loading configuration;

Date regue / Date received 2021-11-03



[0008] FIG. 5 is a side, plan view of the bicycle support arrangement of FIG. 3

in an undeployed configuration;

[0009] FIG. 6 is elevational view of an underside of the bicycle support bar

having a resiliently biased stop;

[0010] FIG. 7 is an elevational, lateral cross-sectional view of a frame

member and the bicycle support bar;
[0011] FIG. 8 is a plan, cross-sectional view of FIG. 7;

[0012] FIG. 9 is a lateral cross-sectional view of a frame member having a

resiliently biased stop in a retracted configuration;

[0013] FIG. 10 is a lateral cross-sectional view of a frame member having a

resiliently biased stop in a deployed configuration;

[0014] FIG. 11 is an elevational, longitudinal cross-section view of the frame

member and the bicycle support bar;
[0015] FIG. 12 is a plan, cross-sectional view of FIG. 11;

[0016] FIG. 13 is a bottom view of a bicycle support bar coupled to a frame

member;

[0017] FIG. 14 is an elevational view of a frame member showing a leveling

device without a bicycle support bar installed thereon;
[0018] FIG. 15 is a side view of the leveling device of FIG. 14;
[0019] FIG. 16 is the leveling device of FIG. 14 viewed from a different angle;

[0020] FIG. 17 is an isometric, cutaway view of a variably configurable hub

and a partially disassembled frame member;

[0021] FIG. 18 is an elevational, cutaway view of a variably configurable hub

having a transparent portion of a setting device and pin carriage;
2
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[0022] FIG. 19 is a side, plan cutaway view of the variably configurable hub of
FIG. 18;

[0023] FIG. 20 is an elevational cutaway view of the variably configurable hub
of FIG. 18;
[0024] FIG. 21 is an isometric view of a variably configurable hub coupled to a

manual actuator;
[0025] FIG. 22 is a top, plan cutaway view of the assembly of FIG. 21; and

[0026] FIGS. 23-26 illustrate isometric views of a linkage between a forward

connection block and a rearward connection block.
DETAILED DESCRIPTION

[0027] It will be appreciated that for simplicity and clarity of illustration,
where appropriate, reference numerals have been repeated among the different
figures to indicate corresponding or analogous elements. In addition, numerous
specific details are set forth in order to provide a thorough understanding of the
implementations described herein. However, it will be understood by those of
ordinary skill in the art that the implementations described herein can be practiced
without these specific details. In other instances, methods, procedures and
components have not been described in detail so as not to obscure the related
relevant function being described. The description is not to be considered as limiting
the scope of the implementations described herein. Descriptions and characteristics
of embodiments within this disclosure not mutually exclusive.

[0028] Several definitions that apply throughout this disclosure will now be
presented. The term "coupled" is defined as connected, whether directly or
indirectly through intervening components, and is not necessarily limited to physical
connections. The connection can be such that the objects are permanently
connected or releasably connected. The term "outside" refers to a region that is
beyond the outermost confines of a physical object. The term "inside" indicates that
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at least a portion of a region is partially contained within a boundary formed by the
object. The term "substantially" is defined to be essentially conforming to the
particular dimension, shape or other thing that "substantially” modifies, such that
the component need not be exact. For example, substantially cylindrical means that
the object resembles a cylinder, but can have one or more deviations from a

true cylinder. The terms "comprising,” "including" and "having" are used

interchangeably in this disclosure. The terms "comprising," "including" and "having"

mean to include, but not necessarily be limited to the things so described.

[0029] The present technology can be implemented as a vehicular rack
support arrangement. For example, the vehicular rack support arrangement can be
included as part of a bike mounting mechanism or other support equipment

load carrier.

[0030] The present technology can include one or more of the features
described herein. While some features are described in relation to a particular

figure, the features can be implemented with other embodiments.

[0031] At least one example within the present technology is a bicycle
support arrangement which can be configured to be coupled to a carrying vehicle.
The bicycle support arrangement can include a bicycle support bar configured to be
coupled to a rearwardly extending frame member of a vehicular mounted bicycle
carrier. The bicycle support bar can include an elongate fastenable zone configured
to be coupled at least one location along the elongate fastenable zone to the frame
member. The bicycle support arrangement can further include a resiliently biased
stop. The resiliently biased stop can be coupled to the bicycle support bar and
transitionable between a deployed configuration and a retracted configuration. The
resiliently biased stop can include an abutment portion located at an end boundary
of the elongate fastenable zone of the bicycle support bar. The abutment portion
can be configured to impede movement, in at least one direction, of the bicycle
support bar relative to the rearwardly extending frame member of the vehicular
mounted bicycle carrier in the deployed configuration of the resiliently biased stop.
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[0032] In at least one example, the resiliently biased stop can also include a
resilient intermediate portion coupled between the abutment portion and an
anchored portion fixed relative to the bicycle support bar. In another example, the
resilient intermediate portion of the resiliently biased stop is an elongate flexible
extension extending between the abutment portion and the anchored portion of the
resiliently biased stop. In another example, the resilient intermediate portion of the
resiliently biased stop is a flexible band. In another example, the flexible band can
include the resilient intermediate portion and the anchored portion of the resiliently
biased stop. In yet another example, the flexible band can be a metal strip and the
abutment portion of the resiliently biased stop can be comprised of a portion of the
metal strip obliquely bent relative to a portion of the metal strip including the

resilient intermediate portion of the resiliently biased stop.

[0033] In at least one example, the bicycle support bar can include a recess
within which the resiliently biased stop can be anchored to the bicycle support bar.

[0034] In at least one example, the bicycle support bar can include a recess
within which the resiliently biased stop can be located in the retracted configuration
of the resiliently biased stop. In another example, the bicycle support bar can
include a recess within which a majority of the resiliently biased stop can be located
in the retracted configuration of the resiliently biased stop. In yet another example,
a majority of the abutment portion of the resiliently biased stop can be located

outside the recess in the deployed configuration of the resiliently biased stop.

[0035] In at least one example, the recess into the bicycle support bar forms
an elongate track extending longitudinally along at least a portion of the bicycle
support bar. In another example, the elongate track can be open ended and
comprise a slot-opening into the track at an exterior of the bicycle support bar. In
yet another example, the elongate track can be recessed into an underside of the
bicycle support bar in an installed configuration of the bicycle support bar coupled
to the rearwardly extending frame member of the vehicular mounted bicycle carrier.
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[0036] In at least one example, an interior space of the elongate track can be

at least partially cross-sectionally T-shaped.

[0037] In at least one example, a support bar leveling device can have a
projection at least partially trapped within the elongate track of the bicycle support
bar. In another example, the support bar leveling device can have a cross-
sectionally T-shaped projection received within the elongate track of the bicycle
support bar to facilitate translational motion of the support bar relative to the
leveling device and resisting detachment of the bicycle support bar away from the

leveling device.

[0038] In at least one example, the rearwardly extending frame member of a
vehicular mounted bicycle carrier, upon which the support bar leveling device is
fixed, can have a longitudinal axis oriented substantially perpendicular to a

longitudinal axis of the bicycle support bar.

[0039] In at least one example, the resiliently biased stop is one of a pair of
resiliently biased stops. Each of the resiliently biased stops can have an abutment
portion and the two abutment portions are, one each, located at opposite end
boundaries of the elongate fastenable zone. The elongate fastenable zone can
therefore be delimited to between the two abutment portions. In yet another
example, the bicycle support bar can be coupled to the frame member at a plurality
of locations along the elongate fastenable zone. In yet another example, the bicycle
support bar can be coupled to the frame member at any location along the elongate
fastenable zone. The elongate fastenable zone can extend greater than four inches
and less than twenty inches between the two abutment portions of the pair of

resiliently biased stops.

[0040] In at least one example, a fastener can be configured to fix a relative
position of the bicycle support bar relative to the frame member. The fastener can
be a threaded bolt extending through the frame member and abutting the bicycle

support bar.

Date regue / Date received 2021-11-03



[0041] In at least one example, the bicycle support arrangement can include
at least one of a bicycle wheel securement and a bicycle frame securement coupled
to the bicycle support bar for mounting a bicycle to the bicycle support bar in a

substantially upright orientation.

[0042] At least one example within the present technology is a bicycle carrier
which is convertible between a first configuration, in which one or more bicycles are
accommodated, and a second extended configuration, in which one or more
additional bicycles are accommodated for transport on a carrying vehicle. The
bicycle carrier can include a vehicle engaging frame (such as, for example, a stinger
element) configured to be mounted on a carrying vehicle, such as by insertion of
the stinger within a hitch mount receiver attached to the vehicle. The bicycle carrier
can also include an elongate rearward extending support member which is coupled
to the frame at a proximate end of the support member by a variably configurable
hub. The variably configurable hub can be capable of setting the support member in
a plurality of orientations relative to the frame, in which the support member can
accommodate one or more bicycles coupled to the bicycle carrier for transportation
by the carrying vehicle. The bicycle carrier can additionally include a manual
actuator which is operably coupled to the variably configurable hub by a linkage.
The actuator can be actuable to enable the support member to be placed in various
configurations. A distal end of the support member can be positioned away from the
frame and configured to be alternately coupled to the actuator and to an add-on
support member that accommodates one or more additional bicycles coupled to the
bicycle carrier. In at least one example, a distal end of the linkage can be
configured to be alternately coupled to the actuator and to a linkage extension of
the add-on support member when the add-on support member is included in the
bicycle carrier. Thus bicycle carrier can easily be adapted to carry additional

bicycles.

[0043] At least one example within the technology is a cargo carrier for
transporting one or more articles on a carrying vehicle. The load carrier can include
a vehicle engaging frame. The engaging frame can be configured to be mounted on
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a carrying vehicle. The cargo carrier can also include an elongate rearward
extending support member which is coupled to the frame at a proximate end of the
support member by a variably configurable hub capable of setting the support
member in a plurality of orientations relative to the frame. At least one setting of
the hub can establish a cargo carrying in which a longitudinal axis of the support
member is inclined at an angle of at least three degrees above horizontal. At least
one additional setting of the of the hub can establish a cargo loading configuration,
in which the longitudinal axis of the support member is declined at an angle of at
least fifteen degrees below horizontal. At least one additional setting of the of the
hub can establish a cargo loading configuration, in which the longitudinal axis of the
support member is declined at an angle of at least twenty degrees below horizontal.
At least one additional setting of the of the hub can establish a cargo loading
configuration, in which the longitudinal axis of the support member is declined at an
angle less than thirty degrees below horizontal. It will be understood that other

settings and relative angles are possible and fall within this disclosure.

[0044] In at least one example, a cargo carrier can comprise a squaring
arrangement for leveling a cargo load mounted on the cargo carrier in the cargo
carrying configuration. The squaring arrangement can include a leveling device
which is coupled between the elongate rearward extending support member and a
load support member. In the cargo carrying configuration the leveling device can
have an inclined surface at least partially abuttingly engaging the inclined support
member, and a substantially horizontal oriented surface at least partially abuttingly
engaging the load support member, which thereby substantially horizontally orients
the load support member.

[0045] At least one example within the technology is a hitch-mount bicycle
carrier which is convertible between a first configuration in which one or more
bicycles are accommodated, and a second configuration, in which one or more
additional bicycles are accommodated for transport on a carrying vehicle. The hitch-
mount bicycle carrier can include a stinger configured to be insertably received in a

hitch receiver mounted on a carrying vehicle. The carrier can have an installed
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orientation which is established when the stinger is secured in the hitch receiver,
thereby orienting the stinger in a substantially horizontal orientation. The carrier
can further include an elongate rearward extending support member coupled to the
stinger at a proximate end of the support member by a variably configurable hub
capable of setting the support member in a plurality of orientations relative to the
stinger, in which the support member accommodates a first set of bicycle’s being
coupled thereto. The carrier can also include a manual actuator which is operably
coupled to the variably configurable hub by a linkage that is at least partially
housed within the support member. A distal end of the support member can be
positioned away from the stinger and can be configured to be alternately coupled to
the actuator as well as an add-on support member that accommodates a second set
of bicycle’s being coupled thereto. Thus the number of bicycles which can be
transported can be varied depending on the needs of the user.

[0046] At least one example within the technology is a leveling arrangement
for positioning a bicycle mounted on a bicycle carrier in a substantially vertical
orientation when in a bicycle carrying configuration. A leveling arrangement can
include a leveling device in a bicycle carrying configuration which has an inclined
surface configured to at least partially abuttingly engage an inclined support
member of the bicycle carrier. The leveling device can have a substantially
horizontal oriented surface configured to receive a bicycle support and configured to
position the bicycle support in a substantially horizontal orientation so that a bicycle
mounted to the bicycle support is substantially vertically oriented. The substantially
vertical orientation of can thus establish a bicycle carrying configuration of the

carrier.

[0047] FIGS. 1 illustrates an example embodiment of a bicycle support
arrangement 100 having a set bicycle support bars 110. The bicycle support
arrangement 100 can include a bicycle support bar 110 coupled to a rearwardly
extending frame member 120 of a hitch-mount bicycle rack 200. The hitch-mount
bicycle rack 200 can detachably couple to a carrier vehicle 218 via a stinger 208
which is receivable within a hitch receiver 216 of a carrying vehicle 218. The
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rearwardly extending frame member 120 can be coupled to a variably configurable
hub 222 at a proximal end 122 and can include a manual actuator 224 coupled at a

distal end 124 of the rearwardly extending frame member 120.

[0048] FIGS. 1 and 2 illustrate a hitch-mount bicycle rack 200 in a bicycle
carrying configuration 204 in which a bicycle 150 can rest on a support bar 110 in a

substantially vertical, upright orientation.

[0049] In at least one example, rearwardly extending frame member 120 is
modular, such that the manual actuator 224 can be decoupled from the distal end
124 of the rearwardly extending frame member 120 and an add-on frame member
126 can be coupled to the distal end 124 of rearwardly extending frame member
120. The manual actuator 224 can then be coupled to a distal end 128 of the add-
on frame member 126. The add-on frame member 126 can allow the bicycle
support arrangement 100 to hold a plurality of sets of bicycles. The manual
actuator 224 can include a handle and a foot 400. The foot 400 can be configured
to contact the ground (or other surface) while allowing the manual actuator 224
enough clearance to be operably utilized. In at least one example, the foot 400 is
configured to allow an operator to comfortably fit a hand around the actuator 224
without the operator’s hand touching the ground. The handle of the actuator 224 is
configured to translate toward the foot when the foot contacts the ground.

[0050] The bicycle carrier support arrangement 100 can include at least one
of a bicycle wheel securement 152 and a bicycle frame securement 154 coupled to

the bicycle support bar 110.

[0051] In at least one example, the bicycle wheel securement 152 can be a
bicycle wheel tray. The bicycle wheel tray can optionally include a securement strap.
In at least one example, the securement strap can be secured into a ratcheting
mechanism. In another example, the bicycle wheel securement 152 can be an
adjustable rotatable arm configured to secure the wheel. In at least one example,
the rotatable arm can have a substantially U-shaped distal end configured to fit

over the bicycle wheel and configured to secure the bicycle wheel. In at least one

10
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example, the bicycle frame securement 154 can be an adjustable rotatable arm

having a substantially U-shaped distal end and configured to secure the frame.

[0052] FIG. 3 illustrates the bicycle support arrangement can be in one
setting 260 having a frame member 120 with an angle of inclination 268. The
bicycle support bar 110 can be orientated in a substantially leveled orientation of
support 302 compensating for the angle of inclination 268.

[0053] FIG. 3 illustrates a hitch-mount bicycle rack 200 in a second bicycle
carrying configuration 206. The hitch-mount bicycle rack 200 is in bicycle carrying
configuration similar to that shown in FIGS. 1 and 2, however, an add-on frame 126
is connected to the rearwardly extending frame member 120. This is also referred
to as an extended configuration. As illustrated, add-on frame 126 can support
additional bicycle supports 110, thus enabling a carrying vehicle (not shown) to
transport additional bicycles. The manual actuator 224 is connected to the distal
end 128 of the add-on frame 126. In the second bicycle carrying configuration 206,
variably configurable hub 222 establishes the rearwardly facing frame member 120

at an angle of inclination 268 relative to the horizontal 270.

[0054] FIG. 4 illustrates a hitch-mount bicycle rack 200 in a bicycle loading
configuration 262. The bicycle loading configuration 262 can be associated with the
variably configurable hub in a second setting 261. As in FIG. 3, the hitch-mount
bicycle rack 200 is in the second bicycle carrying configuration 206 having an add-
on frame 126 connected to the rearwardly extending frame member 120. In the
bicycle loading configuration 262, variably configurable hub 222 establishes the
rearwardly facing frame member 120 at an angle of declination 272 relative to the
horizontal 270.

[0055] FIG. 5 illustrates a hitch-mount bicycle rack 200 in an empty
configuration 258. As in FIGS. 3 and 4, the hitch-mount bicycle rack 200 is in the
second bicycle carrying configuration 206 having an add-on frame 126 connected to
at the distal end 128 of the rearwardly extending frame member 120. In the empty

configuration 258, the rearwardly extending frame member 120 is upstanding

11
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relative to the stinger 208. The frame member 120 is substantially perpendicular to

the stinger 208 forming a substantially right angle.

[0056] FIG. 6 illustrates a resiliently biased stop 130 coupled to a bicycle
support bar 110. The resiliently biased stop 130 can have an abutment portion 132
configured to be an end boundary of an elongate fastenable zone. The resiliently
biased clip can also have an anchored portion 136. The anchored portion 136 can
secure the resiliently biased stop 130 to the bicycle support bar 110. As may be
appreciated in FIG. 6, the anchored portion 136 can be secured by a screw. In
another example, the anchored portion 136 can be secured by a nail, push fastener,
bolt, or any known securing mechanism. The resiliently biased stop 130 can further
include an intermediate portion 134 coupled between the abutment portion 132 and
the anchored portion 136. The intermediate portion can be an elongate extension
extending between the abutment portion 132 and the anchored portion 136. In at
least one example, the intermediate portion can be configured to allow the
resiliently biased stop 130 to transition between a retracted configuration and an

extended configuration.

[0057] FIGS. 7 and 8 are lateral cross-sectional views of the rearwardly
extending frame member 120 and the bicycle support bar 110. The bicycle support
bar 110 can include an elongate fastenable zone 112 configured to be coupled at at
least one location along the elongate fastenable zone 112 to the frame member
120. The elongate fastenable zone 112 can be a portion of the bicycle support bar
110 configured to be coupled to the rearwardly extending frame member 120. The
elongate fastenable zone 112 can extend greater than four inches and less than
twenty inches. In at least one example, the elongate fastenable zone can be six

inches.

[0058] The bicycle support bar 110 can include a resiliently biased stop 130.
The resiliently biased stop 130 can be transitionable between a deployed
configuration and a retracted configuration. The resiliently biased stop 130 can have
an abutment portion 132 configured to impeded movement, in at least one

12
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direction, of the bicycle support bar 110. The abutment portion can be located at an

end boundary of the elongate fastenable zone 112.

[0059] In the retracted configuration the bicycle support bar 110 having the
resiliently biased stop 130 can be slidably installed on the rearwardly facing frame
member 120. The resiliently biased stop 130 can then be transitioned to the

deployed configuration, thus forming the end boundary of the elongate fastenable

zone 112,

[0060] As may be appreciated in FIGS. 7 and 8, the bicycle support
arrangement 100 can include a pair resiliently biased stops 130. The pair of
resiliently biased stops 130 can each have an abutment portion 132. The pair of
abutment portions 132 can be, one each, located at opposite end boundaries of the
elongate fastenable zone 112 thereby delimiting the elongate fastenable zone 112

between the two abutment portions 132.

[0061] In an alternative example, the bicycle support arrangement 100 can
include a single resiliently biased stop 130. In this arrangement, the support bar
110 can include a stopping mechanism configured to bound the opposite end
boundary of the elongate fastenable zone.

[0062] The resiliently biased stop 130 can further include a resilient
intermediate portion 134 coupled between the abutment portion 132 and an
anchored portion 136. The anchored portion 136 can fix the resiliently biased stop
130 relative to the bicycle support bar 110. The anchor can be any securement
mechanism including, but not limited to, a screw, nail, push type fastener, or any
other fastener capable of anchoring the anchored portion 136 of the resiliently
biased stop 130 to the bicycle support bar 110. In at least one example, the anchor

can be a screw.

[0063] The resilient intermediate portion 134 of the resiliently biased stop 130
can be an elongate flexible extension extending between the abutment portion 132
and the anchored portion 136. The resilient intermediate portion 134 can be a

flexible band 138. Alternatively, the flexible band 138 can include the resilient
13
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intermediate portion 134 and the anchored portion 136. In at least one example,
the flexible band 138 can be a metal strip and the abutment portion 132 of the
resiliently biased stop 130 can be a portion of the metal strip obliquely bent relative
to a portion of the metal strip comprising intermediate portion 134 of the resiliently
biased stop 130.

[0064] FIG. 9 illustrates a bicycle support bar 110 being installed/uninstalled
upon a bicycle support arrangement and having a resiliently biased stop 130 in a
retracted configuration. The resiliently biased stop 130 can be configured impede
motion in at least one direction. In at least one example, during motion in the
opposite direction the resiliently biased stop 130 can be configured to retract at
least partially within the bicycle support bar 110. The retraction of the resiliently
biased stop 130 can allow for the bicycle support bar to be installed onto or
uninstalled from the rearwardly extending frame member 120. During installation,
the resiliently biased stop 130 retracts into a recess of the bicycle support bar 110.
As may be appreciated in FIG. 9, the retraction of the resiliently biased stop 130
allows the resiliently biased stop 130 to pass over a projection 170 when the bicycle
support bar 110 being installed upon a bicycle support arrangement.

[0065] FIG. 10 illustrates a bicycle support bar 110 in an installed
configuration upon a bicycle support arrangement and having a resiliently biased
stop 130 in a deployed configuration. The resiliently biased stop 130 can have an
abutment portion 132 configured to impede movement in at least one direction. The
abutment portion 132 can be configured to contact the projection 170 thereby
impeding movement of the bicycle support 110 relative to the rearwardly extending
frame member 120. As may be appreciated in FIG. 10, as the bicycle support bar
travels in the direction indicated, the abutment portion 132 of the resiliently biased
stop 130 contacts the projection 170 thereby impeding movement of the bicycle
support bar 110.

[0066] FIGS. 11 and 12 illustrate longitudinal cross-section views of the frame
member 120 having a bicycle support bar 110 installed thereon. The bicycle support

bar 110 can further include a recess 114. The recess 114 can be in an underside of
14
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the bicycle support bar. The resiliently biased stop 130 can be anchored to the

bicycle support bar within the recess 114.

[0067] In at least one example, the resiliently biased stop 130 can be within
the recess 114 when in the retracted configuration. Alternatively, a majority of the
resiliently biased stop 130 can be within the recess when in the retracted
configuration (see FIG. 10). In at least one example, a majority of the abutment
portion 132 of the resiliently biased stop 130 can be located outside the recess 114
in the deployed configuration.

[0068] The recess 114 of the bicycle support bar 110 can form an elongate
track 116 extending longitudinally along at least a portion of the bicycle support
bar. The elongate track 116 can include at least one lip 113 configured to secure
the projection at least partially within the elongate track. As illustrated in FIG. 11,
the elongate track 116 can extend the length of the bicycle support bar 110 and

have a pair of resilient stops 130 to bound the elongate fastenable zone 112.

[0069] The elongate track 116 can alternatively extend along only a portion of
the track. The end of the track can be configured to serve as a stopping mechanism
and impede movement of the bicycle support bar 110 relative to the rearwardly
extending frame member 120. In at least one example, the elongate fastenable
zone 112 can be bounded by the resiliently biased stop 130 and the end of the
track.

[0070] The elongate track 116 can take many forms. In at least one example,
the elongate track 116 can have a substantially T-shaped cross-section. In another
example, the elongate track 116 can have a substantially rectangular shaped cross-

section.

[0071] The elongate track 116 can be open ended and include a slot-opening
118 into the elongate track 116 at an exterior of the bicycle support bar. In at least
one example, the slot opening 118 can be at either end of the bicycle support bar.
In another example, the bicycle support bar 110 can have a pair of slot-openings

15
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118 at opposite ends of the bicycle support bar 110. In yet another example, the
slot opening 118 can be on the side of the bicycle support bar 110.

[0072] The bicycle support arrangement can further include a leveling device
115. The leveling device 115 can be configured to receive the bicycle support bar
110 when the bicycle support bar 110 is installed on the rearwardly extending
frame 120. The leveling device 115 can be positioned between the rearwardly
extending frame member 120 and the bicycle support bar 110. The leveling device
115 can be configured to have a non-uniform thickness across the width of the
bicycle support bar. The non-uniform thickness of the leveling device 115 can be
configured to reduce the angle 300 of the bicycle support bar 110 caused by the
inclination of the rearwardly extending frame member 120 when in a bicycle
carrying configuration. The non-uniform thickness of the leveling device 115 is
configured to allow bicycles to remain substantially vertical in the inclined bicycle
carrying configuration. In at least one example, the leveling device 115 can have
substantially U-shaped upper surface configured to cradle bicycle support bar 110.
In an alternative example, the leveling device 115 can have a substantially flat

upper surface configured to receive bicycle support bar 110.

[0073] The leveling device 115 can include and operably communicate with a
projection 117 at least partially trapped within the elongate track 116 of the bicycle
support bar 110. The projection 117 can be configured to be trapped within the
elongate track 116 of the bicycle support bar 110. In at least one example, the
projection 117 can be inserted through the slot-opening 118 and positioned in the
elongate fastenable zone 112. In at least one example, the leveling device can
include an elongate T-nut 328. As may be appreciated in FIG. 12, the cross-section
326 of projection 117 can be T-shaped. The elongate T-nut can be configured to
secure the leveling device to the bicycle support bar 110. The cross-section 320 of
the leveling device 115 illustrates the horizontal oriented surface 296 of the leveling
device 115 and the bottom side 304 of the leveling device 115.

[0074] In the bicycle carrying configuration, the projection 117 is partially

trapped within the elongate track 116 of the bicycle support bar 110. The projection
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117 can be positioned within the elongate fastenable zone 112. A fastener 140 can
be configured to secure the projection 117 and leveling device 115 to the bicycle
support bar 110. The fastener 140 can be a bolt, screw, clamp, or any other
suitable releasable securement mechanism. In at least one example, the bicycle
carrier support arrangement 100 includes a pair of fasteners 140.

[0075] The fastener 140 can be configured to be loosened allowing the bicycle
support 110 to be repositioned. The bicycle support bar 110 can move laterally with
respect to the rearwardly facing frame member 120 and the projection 117 can
travel within the elongate track 116 and within the elongate fastenable zone 112.
The fastener can be tightened to secure the bicycle support bar 110 in position. The
projection 117 being received in the elongate track 116 resists detachment of the
bicycle support bar from the leveling device 115.

[0076] As may be appreciated in FIGS. 7 and 11, the longitudinal axis 166 of
the bicycle support bar 110 can be oriented substantially perpendicular to the

longitudinal axis of the rearwardly extending frame member 120.

[0077] FIG. 13 illustrates an underside view of a bicycle support 110 atop a
rearwardly extending frame member 120. Also visible, is an underside of a bicycle
wheel securement device 152, which is configured to receive a bicycle wheel
therein. As shown, bicycle support 110 can include an elongate track 116 which
runs along the length of the support 110. The elongate track 116 can be configured
to slide over a projection of a leveling device (not shown) on the opposite side of
the frame member 120. The leveling device can be held in place by one or more
fasteners 140 which run through the frame member 120 and connect to the
projection of the leveling device. Within the elongate track 116 can be at least one
resiliently biased stop 130. The resiliently biased stop 130 can be configured such it
will pass over the projection in only one direction when the support 110 is slid over
the projection along the track 116 during installation of the support 110 onto the
frame member 120.

[0078] FIG. 14 illustrates the bicycle support arrangement can further include
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a leveling device 115 configured to receive the bicycle support bar 110 when the
bicycle support bar 110 is installed on the rearwardly extending frame 120. The
leveling device 115 can be positioned between the rearwardly extending frame
member 120 and the bicycle support bar 110. The leveling device 115 can operably
communicate with a projection 117 at least partially trapped within the elongate
track 116 of the bicycle support bar 110. The projection 117 can be configured to
be trapped within the elongate track 116 of the bicycle support bar 110 by inserting
the projection 117 through the slot-opening 118. The leveling device can have a
squaring arrangement 290. The squaring arrangement 290 can be configured to
establish a bicycle support bar 110 in a leveled orientation 298. The leveling device
115 can include an elongate trough 322 configured to cradle the bicycle support bar
110. In at least on example, the elongate trough 322 can cause the leveling device
115 to take a substantially U-shaped.

[0079] As illustrated in FIGS. 15 and 16 the leveling device 115 can be a
squaring arrangement 290. The squaring arrangement 290 can be configured to
have a non-uniform thickness across the width of the bicycle support bar (not
shown). In at least on example, the squaring arrangement 290 can be a leveling
device 115. The non-uniform thickness of the leveling device 115 can be configured
to reduce the angle of the bicycle support bar caused by the inclination of the
rearwardly extending frame member 120 when in a bicycle carrying configuration.
In at least one example, the leveling device 115 can have an elongate trough 322
creating a substantially U-shaped upper surface configured to cradle bicycle support
bar. In an alternative example, the leveling device 115 can have a substantially flat
upper surface configured to receive bicycle support bar 110. A top side 306 of the
leveling device 115 can be configured to receive the bicycle support bar 110. An
opposite side 308 of the leveling device 115 can be configured to receive the

rearwardly extending frame member 120.

[0080] Fastener 140 can be configured to secure the projection 117 and
leveling device 115 to the bicycle support bar (not shown). The fastener 140 can be

a bolt, screw, clamp, or any other suitable releasable securement mechanism. As
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illustrated in FIGS. 15 and 16, the bicycle carrier support arrangement 100 can

include a pair of fasteners 140.

[0081] The fastener 140 can be configured to be loosened allowing the bicycle
support bar to be repositioned. The bicycle support bar can move laterally with
respect to the rearwardly facing frame member 120 and the projection 117 can
travel within the elongate track (not shown) and within the elongate fastenable
zone (not shown). The fastener can be tightened to secure the bicycle support bar
in position. The projection 117 being received in the elongate track resists

detachment of the bicycle support bar from the leveling device 115.

[0082] As may be appreciated in FIGS. 15 and 16, the longitudinal axis of the
leveling device 115 can be oriented substantially perpendicular to the longitudinal

axis of the rearwardly extending frame member 120.

[0083] FIG. 17 illustrates a partially disassembled view of a variably
configurable hub 222 and rearwardly extending frame member 120. The variably
configurable hub 222 can include a setting device 231 and actuable locking member
236. The actuable locking member 236 can include a substantially straight insert
pin 244 having opposite ends 246 that are respectively positioned in one of a pair
of oppositely orientated substantially linear tracks 248. The substantially linear
tracks 248 can be substantially parallel to an actuation path of an actuable trigger
238. The substantially straight insert pin 244 can be supported by a pin carriage
251 at a plurality of locations along a length of the insert pin 244. The setting
device 231 can have a plurality of recesses 234 in which the actuable locking
member 236 can be selectively engaged for establishing respective orientations of
the rearwardly extending frame member 120 relative to a stinger 208. The variably
configurable hub 222 can be operably coupled to the manual actuator 224 by a
linkage 226 that is at least partially housed within the frame member 120. As may
be appreciated in FIG. 17, the insert pin 244 can be received within one of the
plurality of recesses in the setting device 231 establishing the bicycle support

arrangement in a bicycle carrying configuration.
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[0084] FIGS. 18-20 illustrate a partially disassembled view of a variably
configurable hub 222. The setting device 231 can have a plurality of recesses 234
including a first recess 252, a second recess 254, and a third recess 256. The
setting device 231 can also include an actualable locking member 236 configured to
transition an insert pin 244 between the plurality of recesses 234. The actuable
locking member 236 can be operably coupled to a pin carriage 251. The pin
carriage 251 can be configured to rotate about an axle 253 of the variably
configurable hub 222 as the hub 222 transitions between various configurations.
The insert pin 244 can be transitionable from one of the plurality of recesses 234 to
another thereby altering the configuration of the hitch-mount bicycle rack. As
shown in FIG. 17, actuating the insert pin 244 into the first recess 252 can establish
a bicycle carrying configuration. Actuating the insert pin 244 into the second recess
254 can establish a bicycle loading configuration. Actuating the insert pin 244 into
the third recess 256 can establish an empty configuration.

[0085] FIG. 19 illustrates a setting device 231 of a bicycle support
arrangement 100. The plurality of recesses 234 can be configured to receive an
insert pin 244 to place a rearwardly extending frame member 120 of the hitch-
mount bicycle rack 200 of the arrangement 100 in various orientations. The first
recess 252 is arranged so as to put the hitch-mount bicycle rack 200 in a bicycle
carrying (slightly upwardly tilted) configuration. The second recess 254 is arranged
S0 as to put the hitch-mount bicycle rack 200 in a bicycle loading (downwardly
tilted) configuration 262. The third recess 256 is arranged such that the hitch-
mount bicycle rack 200 can be placed in an empty configuration 258, in which the
hitch-mount bicycle rack 200 is substantially vertical and at a substantially right
angle with a stinger of bicycle support arrangement 100. The securement pin 244
can be actuated by a manual actuator (not shown) coupled to the linkage member
226. The action of the manual actuator can draw securement pin 244 out of and
away from any one of the plurality of recesses 234, allowing the pin 244 to move
freely between each of one of the plurality of recesses 234, thereby enabling the
hitch-mount bicycle rack 200 to be selectively placed in the empty configuration
258, the bicycle loading configuration 262 and the bicycle carrying configuration. It
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will be understood that while not illustrated, additional recesses may be included in

the setting device, thereby enabling additional orientations to be achieved.

[0086] FIGS. 21-22 illustrate a cutaway view of a setting device 231 in
cooperation with an actuable locking member 236. The actuable locking member
236 can be drawn in a direction away from the setting device 231 as described
above. The locking member 236 is located at an end 286 of the linkage 226
proximate to the setting mechanism 231. The linkage 226 has a distal end 230
which is connected to the add-on frame 126. At the distal end 128 of the add-on
frame there is located a manual actuator 224. The manual actuator 224 includes an
actuable trigger 238. The actuable trigger 238 is in working cooperation with
linkage 226 and actuable locking member 236. When actuable trigger 238 is pulled
in direction 240, linkage 226 pulls pin 244 in the same direction 242 and along the

axis of the add-on frame 126.

[0087] FIGS. 23-26 illustrate the connective region between forward
connection block 277 and rearward connection block 276 used to connect the add-
on frame to the rearwardly extending support member. Specifically, a linkage
extension 274 is connected to the linkage 226. The blocks (276, 277) reside within
sleeve 278 which is within the member 120 and add-on member 126. Tabs 279 are
attached to the sleeve 278 by tab pins 281 and tab fasteners 283. Blocks 277 and
276 can slide within the sleeve 278 during locking and unlocking of the insert pin
244 within the recesses 234 of the setting device 231. As illustrated in FIGS. 25-26
the linkage 226 and the linkage extension 274 are coupled to one another by
linking pin 241.

[0088] Even though numerous characteristics and advantages of the present
technology have been set forth in the foregoing description, together with details of
the structure and function of the present disclosure, the disclosure is illustrative
only, and changes may be made in the detail, including in matters of shape, size
and arrangement of the parts within the principles of the present disclosure to the
full extent indicated by the broad general meaning of the terms used in the
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attached claims. It will therefore be appreciated that the examples described above

may be modified within the scope of the appended claims.
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Claims

1. A bicycle carrier convertible between a first configuration in which one or more
bicycles are accommodated and a second extended configuration in which one or more
additional bicycles are accommodated for transport on a carrying vehicle, the bicycle

carrier comprising:
a vehicle engaging frame configured to be mounted on the carrying vehicle;

an elongate rearward extending support member coupled to the frame at a
proximate end of the support member by a variably configurable hub configured to set
the support member in a plurality of orientations relative to the frame, wherein the
support member accommodates the one or more bicycles coupled to the bicycle carrier;
and

a manual actuator operably coupled to the variably configurable hub by a linkage;

wherein a distal end of the support member is positioned away from the frame
and configured to be alternately coupled to: i) the actuator, and ii) an add-on support
member that accommodates the one or more additional bicycles coupled to the bicycle
carrier; and

wherein a distal end of the linkage that is configured to be alternately coupled to:
i) the actuator, and ii) a linkage extension of the add-on support member when the add-
on support member is included in the bicycle carrier.

2. The bicycle carrier of claim 1, wherein a majority of the linkage is housed within
the support member.

3. The bicycle carrier of claim 1, wherein essentially the entirety of the linkage is
housed within the support member.

4. The bicycle carrier of claim 1, wherein the linkage comprises the distal end and a
proximate end relative to the frame, and an actuable trigger of the actuator is coupled to
the distal end of the linkage and the proximate end of the linkage is operatively coupled
to a setting device at the hub for selectively setting an orientation of the support
member relative to the frame.
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5. The bicycle carrier of claim 4, wherein the setting device at the hub for setting the
support member orientation relative to the frame comprises at least one recess in which

an actuable locking member is engageable.

6. The bicycle carrier of claim 5, wherein the actuable trigger of the actuator follows
a substantially linear actuation path that is substantially parallel to a substantially linear
operational path of the actuable locking member of the setting device.

7. The bicycle carrier of claim 6, wherein the actuable locking member comprises a
substantially straight insert pin having opposite ends that are respectively positioned in
one of a pair of oppositely oriented substantially linear tracks that are substantially
parallel to the actuation path of the actuable trigger of the actuator.

8. The bicycle carrier of claim 7, wherein the substantially straight insert pin is
supported by a pin carriage at a plurality of locations along a length of the insert pin.

9. The bicycle carrier of claim 5, wherein the at least one recess comprises a
plurality of recesses in which the actuable locking member is selectively engageable for
establishing respective orientations of the support member relative to the frame.

10.  The bicycle carrier of claim 9, wherein a first recess, when the actuable locking
member is engaged therein, establishes a bicycle carrying configuration of the bicycle
carrier.

11.  The bicycle carrier of claim 10, wherein a second recess, when the actuable
locking member is engaged therein, establishes a bicycle loading configuration of the
bicycle carrier.

12.  The bicycle carrier of claim 11, wherein a third recess, when the actuable locking
member is engaged therein, establishes an empty configuration of the bicycle carrier in
which the support member is upstanding relative to the frame.

13.  The bicycle carrier of claim 4, wherein one setting of the setting device
establishes a bicycle carrying configuration of the bicycle carrier in which a longitudinal
axis of the support member is inclined at an angle relative to horizontal from the
proximate end to the distal end of the support member.
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14.  The bicycle carrier of claim 13, wherein the inclined angle of the longitudinal axis
of the support member is at least three degrees relative to horizontal.

15.  The bicycle carrier of claim 14, wherein the inclined angle of the longitudinal axis
of the support member is less than ten degrees relative to horizontal.

16.  The bicycle carrier of claim 13, wherein the inclined angle of the longitudinal axis
of the support member is approximately six degrees relative to horizontal.

17.  The bicycle carrier of claim 4, wherein one setting of the setting device
establishes a bicycle loading configuration of the bicycle carrier in which a longitudinal
axis of the support member is declined at an angle relative to horizontal from the
proximate end to the distal end of the support member.

18.  The bicycle carrier of claim 17, further comprising a ground bumper coupled to
and located proximate to the actuator and configured to establish a lowest portion of the
bicycle carrier in the bicycle loading configuration.

19.  The bicycle carrier of claim 17, wherein the declined angle of the longitudinal axis
of the support member is at least 15 degrees relative to horizontal.

20. The bicycle carrier of claim 19, wherein the declined angle of the longitudinal axis
of the support member is less than 30 degrees relative to horizontal.

21.  The bicycle carrier of claim 17, wherein the declined angle of the longitudinal axis
of the support member is approximately 22 degrees relative to horizontal.

22.  The bicycle carrier of claim 1, further comprising: the add-on support member
coupled to the distal end of the support member; and the linkage extension of the add-
on support member coupled to the distal end of the linkage.

23. The bicycle carrier of claim 22, wherein the linkage extension comprises a
rearward connection block that is matingly engaged with a forward connection block of
the linkage.
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24.  The bicycle carrier of claim 22, wherein the elongate rearward extending support
member is a sole, backbone frame member coupled to the frame at a proximate end of
the backbone frame member by the variably configurable hub.

25. A cargo carrier for transporting one or more articles on a carrying vehicle, the

cargo carrier comprising:

a vehicle engaging frame configured to be mounted on the carrying vehicle, the
vehicle engaging frame having a length extending in a longitudinal direction of the
carrying vehicle;

an elongate rearward extending support member having a length extending in
the longitudinal direction of the carrying vehicle in a cargo carrying configuration and
coupled to the frame at a proximate end of the support member by a variably
configurable hub configured to set the support member in a plurality of orientations
relative to the frame; and

a manual actuator comprising a handle and a foot disposed distally from the
handle, wherein the foot is configured to contact the ground when the support member
is in a declined position, and wherein the manual actuator is operably coupled to the
variably configurable hub by a linkage that is at least partially housed within the support
member, wherein one setting establishes the cargo carrying configuration of the cargo
carrier in which a longitudinal axis of the support member is inclined at an angle of at
least three degrees above horizontal, wherein another setting establishes a cargo
loading configuration of the cargo carrier in which the longitudinal axis of the support
member is declined at an angle of at least fifteen degrees below horizontal, and wherein
a distal end of the support member positioned away from the frame is configured to be
alternately coupled to: i) the actuator, and ii) an add-on support member; and

wherein a distal end of the linkage that is configured to be alternately coupled to:
i) the actuator, and ii) a linkage extension of the add-on support member when the add-
on support member is included in the bicycle carrier.
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26. The cargo carrier of claim 25, wherein the declined angle of the longitudinal axis
of the support member in the cargo loading configuration is approximately twenty-two
degrees relative to horizontal.

27. The cargo carrier of claim 25, wherein the inclined angle of the longitudinal axis
of the support member in the cargo carrying configuration is approximately six degrees
relative to horizontal.

28. The cargo carrier of claim 27, further comprising a squaring arrangement for
leveling a cargo load mounted on the cargo carrier in the cargo carrying configuration,
the squaring arrangement comprising:

a leveling device coupled between the elongate rearward extending support
member and a load support member; and

the leveling device, in the cargo carrying configuration, having: i) an inclined
surface at least partially abuttingly engaging the inclined support member, and ii) a
substantially horizontal oriented surface at least partially abuttingly engaging the load
support member and thereby substantially horizontally orienting the load support
member.

29. The cargo carrier of claim 28, wherein an angle between the inclined surface and
the substantially horizontal oriented surface is approximately 4 degrees.

30. The bicycle carrier of claim 25, wherein the handle is configured to translate
toward the foot when the foot contacts the ground.

31. A hitch-mount bicycle carrier convertible between a first configuration in which
one or more bicycles are accommodated and a second configuration in which one or
more additional bicycles are accommodated for transport on a carrying vehicle, the
bicycle carrier comprising:

a stinger configured to be insertably received in a hitch receiver mounted on the
carrying vehicle, wherein an installed orientation of the bicycle carrier is established
when the stinger is secured in the hitch receiver thereby orienting the stinger in a
substantially horizontal orientation;
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an elongate rearward extending support member coupled to the stinger at a
proximate end of the support member by a variably configurable hub configured to set
the support member in a plurality of orientations relative to the stinger, wherein the
support member accommodates a first set of bicycles being coupled thereto;

a manual actuator operably coupled to the variably configurable hub by a linkage
that is at least partially housed within the support member; and

wherein a distal end of the support member is positioned away from the stinger
and configured to be alternately coupled to: i) the actuator, and ii) an add-on support
member that accommodates a second set of bicycles being coupled thereto; and

wherein a distal end of the linkage that is configured to be alternately coupled to:
i) the actuator, and ii) a linkage extension of the add-on support member when the add-
on support member is included in the bicycle carrier.

32. A bicycle carrier convertible between a first configuration in which one or more
bicycles are accommodated and a second configuration in which one or more additional
bicycles are accommodated for transport on a carrying vehicle, the bicycle carrier
comprising:

a vehicle engaging frame configured to be mounted on the carrying vehicle; an
elongate rearward extending support member having a proximal end coupled to the
vehicle engaging frame by a variably configurable hub configured to set the support
member in a plurality of orientations relative to the vehicle engaging frame and having a
distal end positioned away from the vehicle engaging frame, wherein the support
member accommodates the one or more bicycles coupled to the bicycle carrier; and

an actuator operably coupled to the variably configurable hub by a linkage,
wherein the distal end of the support member is configured to be coupled to the actuator
in the first configuration, and wherein the distal end of the support member is configured
to be coupled to an add-on support member that accommodates the one or more
additional bicycles coupled to the bicycle carrier in the second configuration;
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wherein the add-on support member comprises a second linkage configured to
couple with the linkage coupled to the variably configurable hub.

33. The bicycle carrier of claim 32, wherein the actuator comprises a distal end and a
trigger spaced proximally from the distal end, wherein the distal end of the actuator is

configured to be decoupled from the distal end of the support member.

34. The bicycle carrier of claim 32 or 33, wherein the actuator is coupled to a distal
end of the add-on support member in the second configuration.
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