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ANCHOR ON A LOAD CARRIER FOR A BICYCLE THROUGH-AXLE

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to U.S. Provisional Application No. 61/859,085, filed
July 26, 2013.

BACKGROUND OF THE TECHNOLOGY

[0002] The releasable engagement of front tires to bicycles using skewers is well-known.
Certain designs for bicycle forks, however, have necessitated that the axle upon which the front
wheel of the bicycle rotates be fortified. Examples include mountain bikes and other types of
bicycles designed to withstand substantial shock forces in the fork which could damage a
conventional skewer. Therefore, the through-axle design has been developed for these fortified
forks. The through-axle comprises a solid round bar or hollow tube that is received in sleeves,
typically at the lower ends of the two legs of the fork, and constituting a hub. Typical sizes of the
through-axle are 10 mm, 15 mm and 20 mm installed on hubs that can range in widths from 100

mm to 160 mm.

[0003] Vehicular load carriers for bicycles, in at least one type of design, have typically
Incorporated an anchor in which the skewer that normally secures the front wheel to the bicycle
tork is instead used to secure the fork to an anchor that is either positioned upon the load carrier
or 1s made as an integral part of the load carrier, The utilization of through-axle connectors to the

torks have bus necessitated a new design for such anchors.

BRIEF DESCRIPTION OF THE DRAWINGS

[0001] Implementations of the present application will now be described, by way of example

only, with reference to the attached figures, wherein;

[0002] FIG. 1 tllustrates a perspective view of one embodiment of a roof mounted bicycle carrier

with an anchor;
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[0003] FIG. 2 illustrates a side view of one embodiment of a roof mounted bicycle carrier with

an anchor:
[0004] FIG. 3 illustrates a side view of one embodiment of an anchor;

[0005] FIG. 4 illustrates a side view of one embodiment of an anchor with a movable jaw

positioned 1n a recelving configuration;

[0006] FIG. 5 illustrates a side view of one embodiment of an anchor with a movable jaw

positioned in a secured configuration;

[0007] FIG. 6 illustrates a side view of one embodiment of an anchor with a macro-adjustor;
[0008] FIG. 7 illustrates a side view of one embodiment of an anchor with a macro-adjustor;
[0009] FIG. 8 illustrates a slight perspective view of an anchor in a receiving configuration;
[0010] FIG. 8A illustrates a perspective view of an anchor in a receiving configuration;
[0011] FIG. 8B illustrates a perspective view of an anchor in a receiving configuration;

[0012] FIG. 9 illustrates a slight perspective view of an anchor with a second lever abuttingly

engaging a lever arm;

[0013] FIG. 10 illustrates a side view of an anchor with a movable jaw positioned in a secured

configuration;

[0014] FIG. 10A illustrates a bottom perspective view of an anchor with a movable jaw

positioned 1n a secured configuration.
DETAILED DESCRIPTION

[0004] 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
2
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the implementations described herein. However, 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 feature being

described. Also, the description 1s not to be considered as limiting the scope of the

implementations and embodiments described herein.

[0005] The present disclosure concerns various components that can be implemented and
utilized to anchor or secure bicycle wheels of different sizes onto load carriers. Load carriers can
include, but are not limited to, load carriers which are mountable onto vehicles such as cars and
trucks. At lecast one way that bicycles can vary in size 1s that their tires can vary in width and
diameter. While the illustrated examples are provided in relation to a bicycle wheel anchor,

certain components can be implemented with other devices.

[0006] The present disclosure relates to an anchor for releasably securing a bicycle through-axle,
that 1s 1nstalled in a wheelless front fork of a bicycle, to a load carrier. The anchor includes an
anchor body having a through-axle receiving space for receiving a bicycle through-axle therein.
The anchor also includes a movable jaw located within the anchor body and transitionable
between a recelving configuration in which an interior of the receiving space 1s expanded for
insertably receiving a bicycle through-axle therein and a secured configuration in which the
movable jaw 1s 1n lateral abutting engagement with a bicycle through-axle received within the

interior of the receiving space.

[0007] In another embodiment, the movable jaw approaches the bicycle through-axle received
within the interior of the receiving space from the side, in a substantially horizontal direction,
and thereby affects lateral abutting engagement of the movable jaw on the bicycle through-axle.
The anchor can further include a through-axle receiving space having a variably configurable

interior for recerving different sized bicycle through-axles therein.

[0008] The anchor can further include a macro-adjuster located within the anchor body and
positioned adjacent to the through-axle receilving space. The macro-adjuster can have a plurality

of recessed profiles that each conformance fits to different sized bicycle through-axles when

3
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abuttingly engaged thereagainst. The macro-adjuster can also include a recessed profile
configured to conformance fit about a portion of a particularly sized bicycle through-axle when

abuttingly engaged thereagainst.

[0009] The anchor can further include a back-stop located within the anchor body and positioned
adjacent to the through-axle receiving space, the back-stop including a mating portion that fits
about differently sized bicycle through-axles when abuttingly engaged thereagainst.
Additionally, the anchor can include an actuator coupled to the movable jaw that transitions the
movable jaw between the receiving and secured configurations and wherein the through-axle
receiving space laterally bounds a bicycle through-axle inserted therein when the movable jaw 1s

in the secured contiguration.

|0010] The anchor can also include a micro-adjuster located within the anchor body and variably
adjustable for controlling a press-force exerted on a bicycle through-axle in the secured
configuration. The micro-adjuster can be a threaded turnbuckle that extends and retracts upon

actuation.

[0011] In some embodiments, the actuator includes an adjuster located within the anchor body
and variably configurable for varying the size of the interior of the through-axle receiving space.
The actuator can have a first lever coupled to the movable jaw that translates the movable jaw
between the receiving and secured configurations, and a second lever that abuttingly engages a
lever arm of the first lever during actuation. The second lever can form a cover over the

through-axle receiving space in a fully actuated configuration of the second lever.

[0012] The anchor can also include a lock that releasably secures the second lever over the

through-axle receiving space in the fully actuated configuration of the second lever.

[0013] In additional embodiments, the first lever 1s a second order lever having a first lever arm
that 1s journaled to the anchor body at a first end of the first lever and the second lever 1s a

second order lever having a second lever arm that 1s journaled to the anchor body at a first end of
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the second lever and the second lever arm abuttingly engages the first lever arm at a mid-point

along a length of the second lever arm.

[0014] In other embodiments, the actuator has a first lever coupled to the movable jaw that
linearly translates the movable jaw slidingly across a support surtace of the anchor body between
the recelving and secured configurations. The actuator can also include a biasing member acting
upon the first lever coupled to the movable jaw and which retracts the movable jaw into the
recelving configuration from the secured configuration. In other embodiments, a lever arm of
the first lever coupled to the movable jaw includes two arm extensions journaled together
whereby the lever arm buckles 1n an over-center orientation in the secured configuration of the
movable jaw thereby holding the movable jaw 1n the secured configuration until the two arm
extensions are transitioned out of the over-center orientation. The actuator can also include a
second lever that abuttingly engages the lever arm of the first lever during actuation, the second
lever forming a cover over the through-axle receiving space 1n a fully actuated configuration of

the second lever.

[0015] In some embodiments, the actuator comprises a compound lever. Further, one lever of
the compound lever can be coupled to the movable jaw. The compound lever can include a
second order lever. The second order lever can be coupled to the movable jaw. In other
embodiments, the second order lever i1s coupled to the movable jaw by a turnbuckle that i1s
journaled to a lever arm of the second order lever at a first end of the turnbuckle and the
turnbuckle 1s journaled to the movable jaw at a second end of the turnbuckle that 1s opposite to

the first end of the turnbuckle.

[0016] The actuator can include a first lever, coupled to the movable jaw, that pivotably
translates the jaw between the receiving and secured configurations. Additionally, the actuator
can include a second lever that abuttingly engages a lever arm of the first lever during actuation,
the second lever torming a cover over the through-axle receiving space in a fully actuated

configuration of the second lever.
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[0017] Additionally, in some embodiments, a bicycle through-axle engagement profile on the
movable jaw 1s substantially V-shaped for abuttingly engaging differently sized bicycle through-
axles. The anchor can also include a cradle configured to support a bicycle through-axle therein
and maintain a bicycle incorporating the bicycle through-axle in an upright position on the

anchor.

[0018] Depicted FIG. 1 is a bicycle 10 mounted to a load carrier 16 by an anchor 20 configured
for releasably securing the bicycle through-axle 14 that 1s installed in the wheelless front fork 12
of the bicycle. FIG. 2 discloses the same load carrier 16 having anchor 20 without a bicycle
installed therein. As shown, the anchor 20 includes a through-axle receiving space 24 tor
receiving a bicycle through-axle therein, as well as brackets 28 for attaching the load carrier to a

load bar such as a vehicle cross-bar.

[0019] FIG. 3 1llustrates one embodiment of the anchor 20. The anchor 20 comprises (includes,
but 1s not limited to) an anchor body 22 comprising a through-axle receiving space 24 for
recerving a bicycle through-axle therein. FIG. 4 illustrates one example of the anchor 20 with
outer housing removed to show internal components. Shown 1s a movable jaw 30 located within
the anchor body 22, which 1s transitionable between a receiving configuration and a secured
configuration. Movable jaw 30 1s illustrated in FIG. 4 positioned in a receiving configuration 32
in which an interior 26 of the receiving space 24 is expanded for insertably receiving the bicycle

through-axle 14 therein.

[0020] FIG. 5 illustrates anchor 20 in a secured configuration 34 in which the movable jaw 30 is
in lateral abutting engagement with the bicycle through-axle 14 received within the interior 26 of
the receiving space 24. By lateral abutting engagement it 1s meant that the movable jaw 30
approaches the through-axle 14 from its side when transitioning from the receiving configuration
32 to the secured configuration 34, and ultimately presses thereagainst for trapping the through-
axle 14 1n the interior 26 of the receiving space 24. That 1s, the movable jaw 30 approaches the
bicycle through-axle 14 received within the interior 26 of the receiving space 24 from 1its side, in
a substantially horizontal direction, and thereby affects lateral abutting engagement of the

movable jaw 30 on the bicycle through-axle 14.
6
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[0021] In one embodiment, the through-axle receiving space 24 has a variably configurable
interior 26 for receiving different sized bicycle through-axles 14 therein. By variably
configurable, it 1s meant that the interior 26 of the receiving space 24 can be made to have at
least different sizes, and potentially other dimensions as well, in the receiving configuration 32.
The particular size and/or configuration of the interior 26 of the receiving space 24 depends upon

the size (and shape) of the through-axle 14 intended to be installed therein for securement.

[0022] In another embodiment, a back-stop 36 is located within the anchor body 22 and
positioned adjacent to the through-axle receiving space 24. In one configuration, the back-stop
36 has a mating portion that fits about differently sized bicycle through-axles when abuttingly

engaged thereagainst.

|0023] Referring now to FIGs. 6 and 7, these 1llustrate the employment of a macro-adjustor for
conformance fitting different sized bicycle through-axles. FIG. 6 illustrates an anchor 20
wherein back-stop 36 serves as a macro-adjuster 42 located within the anchor body 22 and
positioned adjacent to the through-axle receiving space 24 1n at least one exemplary
embodiment. The macro-adjuster 42 comprises a plurality (two or more) recessed profiles 44
and 45 that each individually conformance fits to different sized bicycle through-axle 14 when
abuttingly engaged thereagainst. In one example, the macro-adjuster 42 1s a round, rotatable disk
1s provided with different sized recesses located about its perimeter. Each recess 1s semi-circular
with a diameter approximately equal to that of the through-axle 14 against which it 1s intended to
abut. The disc can be rotated into different positions directing the particular recess toward the

interior 26 of the receiving space 24 that is sized to mate with the intended through-axle 14.

[0024] FIG. 7 illustrates an alternative embodiment of an anchor 20 wherein movable jaw 30
serves as a macro-adjuster 43 located within the anchor body 22 adjacent to the through-axle
receiving space 24. The macro-adjuster 43 comprises a plurality (two or more) recessed profiles
47 and 49 that each individually conformance fits to different sized bicycle through-axle 14
when abuttingly engaged therecagainst. The macro-adjuster 43 1s rotatable to provide ditferent
sized recess located about its perimeter for abutment against different sized bicycle through-axle

14. Each recess 1s semi-circular with a diameter approximately equal to that of the through-axle
7
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14 against which it 1s intended to abut. The disc can be rotated into different positions directing
the particular recess toward the interior 26 of the receiving space 24 that 1s sized to mate with the

intended through-axle 14.

[0025] Returning now to FIGs. 4 and 5, an actuator 46 is coupled to (interconnected with, but
not necessarily directly) the movable jaw 30 that transitions the movable jaw 30 between the
receiving 32 and secured 34 configurations. The through-axle receiving space 26 laterally
bounds any bicycle through-axle 14 inserted therein when the movable jaw 30 1s in the
secured configuration 34. By "laterally bound” it 1s meant that sidewalls of the receiving space
26 arc at least as tall as the through-axle 14 received therein in both the receiving 32 and
securing 34 configurations. It 1s possible, however, that the receiving space 24 can be open

above the received through-axle 14.

[0026] An adjuster 40 1s located within the anchor body 22 and 1s variably configurable for

varying the size of the interior 26 of the through-axle receiving space 24.

[0027] In at least one embodiment, the actuator 46 includes a micro-adjuster 48 located within
the anchor body 22 and which 1s variably adjustable for controlling a press-force exerted on a

bicycle through-axle 14 1n the secured configuration.

[0028] Exemplarily, the micro-adjuster 48 is a threaded turnbuckle 52 that extends and retracts

upon actuation.

[0029] In at least one embodiment, the actuator 46 comprises a first lever 60 coupled to the
movable jaw 30 that translates the movable jaw 30 between the receiving 32 and secured 34
configurations. A second lever 70 abuttingly engages a lever arm 62 of the first lever 60 during
actuation and the second lever 70 forms a cover over the through-axle receiving space 24 in a

fully actuated configuration of the second lever 70.

[0030] This actuation of the second lever 70 is exemplified for example in FIGs 8-10. FIG. 8
illustrates second lever 70 in a raised position, and where the moveable jaw 30 1s in the receiving

configuration 32. FIG. 8A 1illustrates a perspective view of the anchor 20 with the second lever

3
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70 in the same position as in FIG. 8 but with body 22. FIG. 8B illustrates the same in a
perspective view, and with body 22 invisible. FIG. 9 1llustrates second lever 70 abuttingly
engaging the lever arm 62 midway along second lever 70. Accordingly, a motive force 1is
applied to the lever arm 62 by second lever 70. With continued application of force, the first
lever 60 translates the movable jaw 30 to the secured configuration 34, as shown in FIG. 10. The
second lever 70 forms a cover over the through-axle receiving space 24. FIG. 10A illustrates the
same secured configuration with lever 70 acting as a cover but with a perspective view from a

vantage point below the anchor 20.

[0031] Still further, in order to avoid unauthorized disengagement of a secured bicycle 10 from
the anchor 20, a lock 80 (e.g. shown in FIG. 2) can be provided that retains the movable jaw 30
in the secured configuration 34 until the lock 80 1s unlocked for authorized release of the bicycle

through-axle 14 and dismount of the bicycle 10 from the incorporating load carrier 16.

[0032] In at least one embodiment, the lock 80 releasably secures the second lever 70 over the

through-axle receiving space 24 in the fully actuated configuration of the second lever 70.

[0033] In one example, the first lever 60 is a second order lever having a first lever arm 62 that is
journaled to the anchor body 22 at a first end 64 of the first lever 60. In a second order lever, the
fulcrum 1s located at one end of the lever arm, the motive force 1s applied at the other end of the
arm and the load to be moved or otherwise urged engages the arm therebetween. Similarly, the
second lever 70 1s a second order lever having a second lever arm 72 that 1s journaled to the
anchor body 22 at a first end 74 of the second lever 70. The second lever arm 72 abuttingly

engages the first lever arm 62 at a mid-point (mid-range) along a length of the second lever arm

72.

[0034] In at least one embodiment, the actuator 46 comprises a first lever 60 coupled to the
movable jaw 30 that linearly translates the movable jaw 30 across a support surface between the
receiving 32 and secured 34 configurations. Exemplarily, the actuator comprises a biasing
member acting upon the first lever 60 coupled to the movable jaw 30 and which retracts the

movable jaw 30 into the receiving configuration 32 from the secured configuration 34.

9



CA 02919148 2016-01-20

WO 2015/012952 PCT/US2014/039216

[0035] In another embodiment, a first lever arm 62 of the first lever 60 coupled to the movable
jaw 30 comprises two arm extensions 66 journaled together and configured so that the lever arm
62 buckles 1in an over-center orientation in the secured configuration 34 of the movable jaw 30
thereby holding the movable jaw 30 1n the secured configuration 34 until the two arm

extensions 66 are transitioned out of the over-center orientation.

[0036] The actuator 46 can also include a second lever 70 that abuttingly engages the lever arm
62 of the first lever 60 during actuation, the second lever 70 forming a cover 76 over the

through-axle receiving space 24 in a fully actuated configuration of the second lever 70.

[0037] In at least one example, the actuator 46 comprises a compound lever 54 that includes a
first lever 60 and a second lever 70, illustrated in FIG. 9. One lever 60 of the compound lever 54
1s coupled to the movable jaw 30. At least one of the levers 60, 70 1s a second order lever and
that lever 1s coupled to the movable jaw 30. Exemplarily, the second order lever 1s coupled to the
movable jaw 30 by a turnbuckle 52 (threaded) that 1s journaled to a lever arm 62 of the second
order lever at a first end of the turnbuckle 52 and the turnbuckle 52 1s journaled to the movable

jaw 30 at a second end of the turnbuckle 52 that 1s opposite to the first end of the turnbuckle 52.

[0038] In another embodiment, the actuator 46 comprises a first lever 60, coupled to the movable
jaw 30, that pivotably translates the jaw 30 between the receiving 32 and secured 34
configurations. Exemplarily, the actuator 46 comprises a second lever 70 that abuttingly engages
a lever arm 62 of the first lever 60 during actuation and the second lever 70 forms a cover 76

over the through-axle receiving space 24 in a fully actuated configuration of the second lever 70.

[0039] In one embodiment, illustrated for example in FIGs. 4 and 35, a bicycle through-axle
engagement profile 31 on the movable jaw 30 1s substantially V-shaped for abuttingly engaging

differently sized bicycle through-axles 14.

[0040] In at least one exemplary embodiment, illustrated for example in FIGs. 4 and 5, a cradle

84 1s provided on the anchor 20 that 1s configured to support a bicycle through-axle 14 therein

10
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and maintain a bicycle 10 incorporating the bicycle through-axle 14 1n an upright position on the

anchor 20.

[0015] The various embodiments described above are provided by way of illustration only and

should not be construed to limit the scope of the disclosure. Various modifications and changes

can be made to the principles and embodiments described herein without departing from the

scope of the disclosure and without departing from the claims which follow.

11



What 1s claimed is:

l. An anchor for releasably securing a bicycle through-axle, that is installed in a wheelless
front fork of a bicycle, to a load carrier, the anchor comprising:

an anchor body comprising a through-axle receiving space configured to receive a bicycle
front fork through-axle therein; and

a movable wedge located within the anchor body and transitionable between a receiving
configuration in which an interior of the receiving space 1s expanded for insertably receiving a
bicycle through-axle therein and a secured configuration in which the movable wedge 1s 1n
abutting engagement with the bicycle front fork through-axle received within the interior of the
receiving space,

wherein an actuator coupled to the movable wedge linearly translates the movable wedge
slidingly across a support surface of the anchor body between the receiving and secured
configurations.

2. The anchor of claim 1, wherein the movable wedge approaches the bicycle through-axle
received within the interior of the receiving space from the side, in a substantially horizontal
direction, and thereby affects abutting engagement of the movable wedge on the bicycle through-

axle.

3. The anchor of claim 1, further comprising the through-axle receiving space having a
variably configurable interior for receiving different sized bicycle through-axles therein.

4 The anchor of claim 3, further comprising:

a back-stop located within the anchor body and positioned adjacent to the through-axle
receiving space for abutting engagement with the bicycle through-axles opposite the movable
wedge.

5. The anchor of claim 3, further comprising;:
a macro-adjuster located within the anchor body and positioned adjacent to the through-

axle receiving space, the macro-adjuster comprising a recessed profile configured to
conformance fit about a portion of a particularly sized bicycle through-axle when abuttingly

engaged thereagainst.

0. The anchor of claim 1, further comprising;:

12
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a back-stop positioned adjacent to the through-axle receiving space, the back-stop
comprising a mating portion that fits about difterently sized bicycle through-axles when
abuttingly engaged thereagainst.

7. The anchor of claim 1, wherein the through-axle receiving space laterally bounds the
bicycle through-axle inserted therein when the movable wedge is in the secured configuration.

8. The anchor of claim 1, wherein the actuator comprises: a micro-adjuster located within
the anchor body and variably adjustable for controlling a press-force exerted on a bicycle
through-axle 1n the secured configuration.

9. The anchor of claim 8, wherein the micro-adjuster is a threaded turnbuckle that extends
and retracts upon actuation.

10.  The anchor of claim 1, wherein the actuator comprises: a micro-adjuster variably
configurable for varying the size of the interior of the through-axle receiving space.

11. The anchor of claim 1, wherein the actuator comprises:

a lever coupled to the movable wedge that translates the movable wedge between the
receiving and secured configurations and the lever forms a cover over the through-axle receiving
space 1n a fully actuated configuration of the lever.

12.  The anchor of claim 11, further comprising a lock that releasably secures the lever over
the through-axle receiving space in the fully actuated configuration of the lever.

13.  The anchor of claim 1, wherein the actuator comprises a biasing member coupled to the
movable wedge and which retracts the movable wedge into the receiving configuration from the
secured configuration.

14.  The anchor of claim 1, wherein the actuator comprises a lever.

15.  The anchor of claim 14, wherein the lever is coupled to the movable wedge.
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16.  The anchor of claim 1, wherein the actuator comprises a lever, coupled to the movable
wedge, that upon pivotation, translates the wedge between the receiving and secured
configurations.

17.  The anchor of claim 1, wherein a bicycle through-axle engagement profile on the
movable wedge 1s substantially V-shaped for abuttingly engaging ditterently sized bicycle
through-axles.

18.  The anchor of claim 1, further comprising a cradle configured to support the bicycle
through-axle therein and maintain a bicycle incorporating the bicycle through-axle in an upright
position on the anchor.

19.  The anchor of claim 1, wherein the movable wedge comprises a declined surtace facing
toward the interior of the receiving space.

20.  An anchor configured to releasably secure a bicycle front fork through-axle to a load
carrier, the anchor comprising:

an anchor body comprising:

a housing; and
a through-axle receiving space defined within the housing and configured to
receive the bicycle front fork through-axle therein;

a movable wedge disposed within the housing and configured to transition between a
receiving configuration, wherein the through-axle receiving space is expanded for insertably
receiving the bicycle front fork through-axle therein, and a secured configuration, wherein the
movable wedge abuts the bicycle front fork through-axle received within the receiving space;
and

an actuator coupled to the movable wedge configured to linearly translate the movable
wedge across a support surface of the housing between the receiving and secured contigurations.

21.  The anchor of claim 20, wherein the housing comprises a cover hingedly connected to the
anchor body.
22.  The anchor of claim 21, wherein the actuator comprises a first lever and the cover

comprises a second lever, wherein closing the cover engages the actuator, thereby translating the
movable wedge from the receiving configuration to the secured configuration and enclosing the
through-axle receiving space within the housing.
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