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BICYCLE WHEEL AND HUB

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Patent
Application No. 60/754,026, entitled “BICYCLE WHEEL AND HUB,” filed on
December 22, 2005, U.S. Patent Application No.11/404,127 entitled “BICYCLE WHEEL
AND HUB,” filed on April 14, 2006, and U.S. Patent Application No.11/404,128 entitled
“BICYCLE WHEEL AND RELEASE MECHANISM,” filed on April 14, 2006.
[0002] Also, this application hereby incorporates by reference the above-

identified applications, in their entireties.

BACKGROUND OF THE INVENTION
Field of the Invention
[0003] This application relates generally to a bicycle wheel and hub and, more
specifically, to a bicycle wheel and flanged hpb that provide enhanced lateral rigidity and

reduced aerodynamic drag and to a release mechanism for a bicycle wheel.

Description of the Related Art

[0004] Bicycle wheels have long included a wheel rim connected to a
generally cylindrical hub by multiple spokes extending radially outward from the hub. A
traditional spoked bicycle wheel is illustrated in Figure 21, and has a rim 210, a hub 220,
and a plurality of spokes 250 extending therebetween. Various wheel configurations have
been attempted to achieve desirable wheel attributes of reduced weight, reduced
aerodynamic drag, or increased lateral stiffness over a traditional spoked bicycle wheel.
. However, these proposed improvements typically result in certain drawbacks.

[0005] For example, in a typical attempted light weight wheel, a reduction in
weight requires a corresponding reduction in wheel stiffness. Conversely, with an
attempted increased rigidity wheel, such as by increasing the number or size of spokes,
increased weight and increased aerodynamic drag are often undesirable by-products of the
increased rigidity.

[0006] Often, attempts to decrease aerodynamic drag, such as by incorporation

of an aerodynamically sculpted “tall” rim, or incorporation of a single disk in the place of
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spokes, have undesirable side effects. For example, while aerodynamic drag may be
reduced with a tall rim or disk wheel, the rideability of these wheels suffers. Wheels with
tall rims or disk wheels are difficult for a rider to control in side winds. They also often
have a higher moment of inertia than a traditional spoked wheel, so require more energy
to accelerate to a given rotational speed. Moreover, tall-rimmed wheels are often
relatively vertically stiff, and therefore transmit even small bumps and surface
irregularities to the rider, resulting in a harsh ride.

[0007] Bicycle wheels are often coupled to dropouts on a bicycle frame or
frame fork by a release mechanism. Typical release mechanisms include a rod having end
nuts with surfaces suitable to clamp on the dropouts and a cam mechanism to place the
rod in tension between the dropouts and compress the wheel hub between the dropouts.
The cam mechanism is typically positioned outside of the dropout, where it is subject to
contact by debris, obstacles, or other bicycles. In many release mechanisms, the clamping
force exerted by the cam can be adjusted by tightening or loosening an adjustable end nut.
However, this adjustment requires a two-handed operation on often dirty or greasy wheel

components.

SUMMARY OF THE INVENTION

[0G08] In light of the above discussion of related art, there is a need in the art
for a wheel that achieves reduced weight, reduced aerodynamic drag, and increased lateral
stiffness without significant drawbacks in fideability or other desirable attributes. In
various embodiments, bicycle wheels, hubs, aﬁd release mechanisms described in further
detail herein meet this need. In various embodiments, a bicycle wheel has a hub with a
hub flange on each end. Each flange comprises a plurality of extensions extending
towards the rim from a central body of the hub. A pair of spokes desirably span from
cach of these hub flange extensions to the rim. The resulting reduced spoke length,
combined with the rigidity from the shared two-spoke per hub flange extension structure,
greatly increases lateral stiffhess of the wheel as compared to a traditional spoked wheel.
The flanged hub can desirably be constructed from a stiff but lightweight material such as
a carbon fiber composite so that the wheel’s weight is not significantly increased along
with the stiffness. In various embodiments, the increased stiffness of the hub flange
extension structure can be exploited to reduce aérodynamic drag. For example, in certain

embodiments, the number of spokes can be reduced. In other embodimenté, the distance
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across the hub between ends of the spokes can be reduced to reduce the frontal area of the
wheel. Therefore, bicycle wheels overcprr_ﬁng the shortcomings of the prior art and
having increased stiffness, redﬁced weigﬁ't,”apd reduced aerodynamic drag are further
disclosed herein.

[0009] In certain embodiments, a bicycle wheel assembly comprises a wheel
rim, a hub positioned at approximately a rotational center of the wheel rim, and a plurality
of spokes extending between the hub and the rim. The hub comprises a central body and
a first hub flange. The central body has a first end and a second end. The first hub flange
extends radially outward toward the rim from the central body near the first end. The
plurality of spokes comprises a first set of spokes and a second set of spokes. The first set
of spokes extends from the first hub flange to the rim. The second set of spokes extends
from the hub near the second end of the ¢entral body to the rim. The first hub flange
extends at least approximately one-fifth of a distance from the central body to the rim
such the first set of spokes extending therefrom has a corresponding shortened length.

[06010] In other embodiments, a bicycle wheel comprises a wheel rim, a hub
positioned approximately at a rotational center of the wheel rim, and a plurality of spokes
extending between the hub and the rim. The hub comprises a central body, a first
aerodynamic connector, and a first hub flange. The central body has a first end and a
second end.‘ The first aerodynamic connector extends axially from one of the first end and
the second end of the central body and is configured to couple to a wheel fork of a
bicycle. The first hub flange extends radially outward toward the rim from the central
body near the first end. The first hub flange comprises a plurality of extensions. The
plurality of spokes comprises a first set of ‘s:p'qkes extending from the extensions of the
first hub flange to the rim and a second set of spokes extending from the hub near the
second end of the central body to the rim. The central body and the first aerodynamic
connector are sized and configured such that the wheel has a reduced frontal area.

[Obll] In other embodiments, a wheel hub for a bicycle comprises a central
body, a first hub flange, and a second hub flange. The central body has a first end and a
second end. The first hub flange extends radially outward from the central body near the
first end. The first hub flange comprises a plurality of extensions. The second flange
extends radially outward from the central body near the second end. The second hub
flange comprises a plurality of extensions. The second hub flange is oriented on the

central body angularly offset from the first hub flange. The first hub flange and the
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second hub flange each extend at least approximately 60 millimeters from the central
body. Each of the extensions of the first and second hub flanges is configured to receive a
pair of spokes.

[0012] In other embodiments, a release mechanism to releasably couple an
axle of a bicycle wheel to a bicycle is provided. The release mechanism comprises a
skewer configured to pass through the axle of the bicycle wheel, a first engagement
member configured to be disposed on the axle, and a second engagement member
configured to be disposed on the axle. The skewer defines a longitudinal axis. The first
engagement member comprises a radially variable surface. The second engagement
member comprises an interface surface configured to cooperate with the radially variable
surface. The first engagement member and the second engagement member are rotatable
relative to each other about the longitudinal axis of the skewer. The first engagement
member and the second engagement member are rotatable between a first position in
which the release mechanism is configured to retain the bicycle wheel on the bicycle and
a second position in which the bicycle wheel is releasable from the bicycle.

[0013] In still other embodiments, a release mechanism to releasably couple
an axle of a bicycle wheel to a pair of dropouts on a bicycle is provided. The mechanism
comprises a skewer configured to pass through the axle of the bicycle wheel, and a wheel
retention mechanism. The skewer defines a longitudinal axis. The wheel retention
mechanism is selectively adjustable between a first position in which the release
mechanism is configured to retain the bicycle wheel on the dropouts and a second
position in which the bicycle wheel is releasable from the dropouts. The wheel retention
mechanism is configured to fit between the dropouts on the bicycle when the bicycle
wheel is coupled to the bicycle.

[0014] In other embodiments, a bicycle wheel is provided. The bicycle wheel
comprises a wheel rim, an axle positioned approximately at a rotational center of the
wheel rim, a hub, a plurality of spokes exténding between the hub and the rim, and a
release mechanism to releasably couple the axle of the bicycle wheel to pair of dropouts
on a bicycle. The release mechanism comprises a skewer passing through the axle of the
bicycle wheel, a first engagement member disposed on the axle, and a second engagement
member disposed on the axle. The skewer defines a longitudinal axis. The first
engagement member comprises a radially variable surface. The second engagement

member comprises an interface surface configured to cooperate with the radially variable
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surface. The first engagement member and the second engagement member are rotatable
relative to each other about the longitudinal axis of the skewer. The first engagement
member and the second engagement member are rotatable between a first position in
which the release mechanism is configured to retain the bicycle wheel on the bicycle and

a second position in which the bicycle wheel is releasable from the bicycle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Figure 1 is a perspective view of a bicycle wheel assembly;

[0016] Figure 2 is a side view of the bicycle wheel assembly of Figure 1;

[0017] Figure 3 is a perspective view of a hub flange of the bicycle wheel
assembly of Figure 1;

[0018] Figure 4 is a cut away perspective view of the hub flange of Figure 3;

[0019] Figure 5 is a perspective view of another embodiment of bicycle wheel
assembly;

[0020] Figure 6 is a side view of the bicycle wheel assembly of Figure 5;

[0021] Figure 7 is a perspecfive view of an embodiment of bicycle wheel
assembly having a reduced frontal area;

[0022] Figure 8 is a front view of the bicycle wheel assembly of Figure 7;

[0023] . Figure 9 is a detail front v,iéw of the bicycle wheel assembly of Figure
7; T

[0024] Figure 10 is a perspective view of an embodiment of bicycle wheel
assembly having a reduced frontal area and configured for use as a rear wheel;

[0025] Figure 11 is a front view of the bicycle wheel assembly of Figure 10;

[0026] Figure 12 is a side view of the bicycle wheel assembly of Figure 10
showing a drive-side of the wheel;

[0027] Figure 13 is a side view of the bicycle wheel assembly of Figure 10
showing a non-drive side of the wheel;

[0028] Figure 14 is an exploded perspective view of a bicycle wheel release
mechanism for a front wheel; .

[0029] Figure 15 is an exploded pérspective view of a bicycle wheel release
mechanism for a rear wheel;

[0030] Figure 16 is an exploded perspective view of a ramp member and a

ramp interface of the bicycle wheel release mechanism of Figure 14 or 15;
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[0031]  Figure 17 is a front view of a the bicycle wheel release mechanism of
Figure 14 coupled with the bicycle wheel assembly of Figure 7, the bicycle wheel release
mechanism in a secured position;

[0032]) Figure 18 is a front view of the a ramp member and the ramp interface
of the bicycle wheel release mechanism of Figure 17 in the secured position;

[0033] Figure 19 is a front view of a the bicycle wheel release mechanism of
Figure 14 coupled with the bicycle wheel assembly of Figure 7, the bicycle wheel release
mechanism in a released position;

[06034] Figure 20 is a front view of the a ramp member and the ramp interface
of the bicycle wheel release mechanism of Figure 17 in the released position;

[0035] Figure 21 is a perspective view of a prior art bicycle wheel.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0036] With reference to Figures 1-4, various embodiments of bicycle
wheel 100 and hub 120 are disclosed that comprise a wheel rim 110, a hub 120 positioned
at the approximate rotational center of the wheel rim 110, and a plurality of spokes 150
extending between the hub 120 and the rim 110. The hub 120 has a flanged configuration
including a plurality of extensions 132, 142 from each flange 130, 140 resulting in a
shorter spoke length as compared to a traditional spoked wheel 200 (Fig. 21).
Advantageously, as discussed further below, the reduced spoke length increases the lateral
stiffness of the wheel 100 as compared to a traditional spoked wheel 200.

[0037] Figure 1 depicts a perspective view of a bicycle wheel 100 having a
rim 110 configured to support a tire. Figure 2 depicts a side view of the wheel of Figure
1. Various known rim configurations may be incorporated into a wheel 100 as depicted.
For example, the rim 110 desirably has a generally circular profile when viewed from the
side as in Figure 2, but may have a non-circular profile configured to be flexed into a
generally circular profile upon tensioning of a plurality of spokes. If reduced
aerodynamic drag is desired, the rim 110 can have a tall, aerodynamic profile, although, as
noted above, a tall rim may adversely impact rideability.

[0038] A plurality of spokes 150 extend from the hub 120 to the rim 110.
Ends of the spokes 150 that extend to the rim 110 are desirably threaded. The rim 110
may include spoke nipples either extending radially inward from an inner surface of the

rim 110, or, where reduced aerodynamic drag is desired, integrated in the rim 110 itself.
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The spoke nipples include threaded recesées to mate with the threaded ends of the spokes
150 such that the tension on the spokes can be individually adjusted by rotation of the
spoke nipple.

[0039] With reference to Figure 1, the wheel 100 includes a hub 120
positioned at the approximate rotational center of the rim 110. As illustrated, the hub 120
includes a central body 122, a first hub flange 130 and a second hub flange 140. The hub
120 is configured to be mounted to a fork of a bicycle frame. The hub 120 is desirably
constructed of a strong and lightweight material. For example, the hub 120 may be
formed of a carbon fiber composite, aluminum, or an aluminum alloy. The central body
122, the first hub flange 130, and the second hub flange 140 may be integrally formed as a
single unit, or they may be individually formed and Joined to form an assembly. Where
the central body 122, and the hub flanges 130, 140 are individually formed, they may each
be of different, though desirably lightweight and strong, materials. For example, the hub
flanges 130, 140 may each be constructed of a carbon fiber composite and the central
body may be aluminum or an aluminum alloy.

[0040]) The central body 122 of the hub 120 is desirably a generally
cylindrical member having a first end 124 and a second end 126. As depicted, the first
and second ends 124, 126 are flared where they join the first hub flange 130 and the
second hub flange 140. The central body desirably has a longitudinal axis that defines an
axis of rotation of the wheel. In some embodiments, the central body has end fittings 128
at the first and second ends 124, 126 that are configured to be connected to a wheel fork
on a bicycle frame.

[0041] As depicted in Figure 1, the wheel 100 includes a first hub flange
130 extending radially outward from the central body 122 at a location near the first end
124, The wheel 100 desirably also includes a second hub flange 140 extending radially
outward from the central body 122 at a location near the second end 126. In the depicted
embodiments, the hub flanges 130, 140 are configured substantially identically to each
other and oriented on the hub 120 anghlarly offset from each other such that the plurality
of spokes 150 meet the rim 110 in an alternating arrangement wherein spokes from the
first hub flange 130 alternate with spokes from the second hub flange 140. But, it is
contemplated that in other embodiments, the first and second hub flanges 130, 140 could

be configured structurally differently from one another, or the wheel 100 could have only
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one hub flange at one end of the hub 120 and another structure at an opposite end of the
hub 120.

[0042] With reference to Figures 2, 3, and 4, the first hub flange 130 is
shown in detail. As depicted, the first hub flange 130 includes a plurality of extensions
132 extending radially outwardly from a central region of the hub flange 130. The second
hub flange 140 likewise includes a plurality of extensions 142. A radially outer edge of
the extensions 132 define a radially outer edge of the first hub flange 130. As illustrated,
the first hub flange 130 comprises five extensions 132. It is contemplated that in other
embodiments, the first hub flange 130 could comprise more or fewer than five extensions
132. |

[0043] Desirably, the extensions 132 are equally angularly spaced about
the hub such that in the illustrated five-extension embodiment each extension 132 is
approximately 72 degrees apart from each other extension 132. Each extension 132
protrudes radially outward from the central body 122 towards the rim 110. In certain
embodiments, the extensions 132 extend at least approximately one-fifth the distance
from the central body 122 to the rim 110. In other embodiments, the extensions 132
extend at least approximately one-third the distance from the central body 122 to the rim
110. Desirably, the extensions 132 protrude radially outwardly from approximately
80mm to approximately 120mm from an outer surface of the central body 122. The
extension of the hub flanges 130, 140 allows for shorter spokes 150 to be included in the
wheel 100. A reduction in spoke length corresponds to an increase in lateral stiffness of
the wheel 100.

[0044] With reference to Figures 3 and 4, each extension 132 is configured
to receive a pair of spokes 150. However, it is recognized that in other embodiments,
each extension 132, or some of the extensions 132 could receive more than two spokes
150, or could receive only a single spoke 150. Desirably, each extension 132 is strong
and stiff enough to handle a collective maximum load imparted by both of the pair of
spokes. When a bicycle is supporting a rider’s weight or another load and the wheels are
In motion, at a given instant, only a single:_."spoke has a maximum load applied to it.
Therefore, since each extension 132 is configured to support a load from two spokes, the
effective stiffness of any one spoke (and therefore the lateral stiffness of the wheel
overall) is increased as the maximum load on a single spoke will be shared with the

extension 132 connected to that spoke,
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[0045] With reference to Figuﬁa 4, the extensions 132 may each include a
pair of threaded regions 134 that are configured to receive a pair of spokes 150 having
correspondingly threaded ends 156. Advantageously, spokes 150 with threaded ends 152
provide quick and easy assembly, disassembly, and repair of a wheel 100.

[0046] With reference to Figures 1 and 2, a plurality of spokes 150 extends
between the hub flanges 130, 140 and the rim 110. The plurality of spokes 150 comprises
a first set 152 of spokes and a second set 154 of spokes. The first set 152 of spokes
extends from the first hub flange 130 to the rim 110, and the second set of spokes 154
extends from the second hub flange 140 to the rim 110. As noted above, since the spokes
150 extend from a radially outer edge of the flanges 130, 140 to the rim 110, they have a
reduced length as compared to a traditional spoked wheel 200 in which the spokes 250
extend from a small hub 220 to a rim 210 (Figure 21). Advantageously, this reduced
spoke length contributes to improved lateral stiffness of the wheel 100. As noted above,
the flange extensions 132, 142 are each configured to support a maximum collective
tensile load from a pair of spokes 150, but only experience 2 maximum load from one of
the pair of spokes at any given instant..

[0047] In the illusirated embodiments, the first set 152 and second set 154
of spokes each comprise a plurality of pairs of spokes corresponding to the plurality of
extensions 132, 142 of the hub flanges 130, 140. Therefore, in the illustrated five-
extension embodiments, the wheel 100 comprises twenty spokes 150. A twenty-spoke
wheel has a reduced number of spokes as compared to a traditional bicycle wheel 200,
advantageously reducing the aerodynamic drag on the wheel caused by the spokes 150.
Further, the paired configuration of spokes extending from extensions on the hub flanges
reduces the total spoke length presented by the wheel that creates aerodynamic drag. For
example, in an embodiment of wheel 100 having twenty spokes 150 where pairs of spokes
150 extend from hub flange extensions 132, 142 extending approximately 1/3 a distance
from the central body 122 of the hub 120 to the rim 110, the total spoke length presented
to the air is reduced by approximately 16.6% over a wheel having twenty spokes
extending the entire distance from the hub to the rim. The illustrated embodiment of
wheel 100 presents to the air twenty 2/3 length segments (the shortened spokes 150) and
ten 1/3 length segments (the hub flange extensions 132, 142) as compared with the twenty
full length spokes presented by a wheel with hub-to-rim spokes. Since as discussed

above, the shortened spoke length and extended hub flanges 130, 140 contribute to the
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lateral stiffness of the wheel 100, this reduction in acrodynamic drag does not require a
compromise in wheel rigidity or rideability.

[0048] The spokes 150 may have a generally cylindrical profile such that
they have a generally circular profile in cross section. Alternatively, for reduced
aerodynamic drag, they may have a non-circular profile such as an oval or a flattened
oval.

[0049] As discussed above, both a hub end (illustrated in Figure 4) and a
rim end of the spokes 150 are desirably threaded to allow quick assembly, disassembly, or
repair of the wheel 100. Spoke nipples or other fittings may be included on the rim to
allow the tension in each spoke to be individually adjusted. The spokes. 150 may be
constructed of a metal such as steel or a steel alloy. Alternatively, the spokes 150 may be
constructed of a carbon fiber composite material. In certain embodiments, where the
spokes are constructed of carbon fiber 150, each pair of spokes extending from a hub
ﬂange‘ extension 132, 142 may comprise a single carbon fiber segment having an angular
bend at an approximate midpoint. This ahgular bend is retained by the hub flange
extension 132, 142. Where the hub flanges 130, 140 are also formed of a carbon f}ber
composite, the extensions 132, 142 of the hub flanges 130, 140 can be formed around the
angular bends in the carbon fiber composite segments forming the spokes 150.

[0050] With reference to Figures 5 and 6, other embodiments of a bicycle
wheel 100 having a flanged hub are illustrated. With a non-driven wheel of a bicycle
(typically the front wheel), it is desirable that the wheel has a generally structurally
symmetric configuration, as illustrated in the embodiments of Figures 1 and 2 where the
first and second hub flanges 130, 140 are configured structurally substantially identically
to each other. But, with a driven wheel, typically drive forces and torque are applied to
one side of the wheel by a drive mechanism, t&pically a chain-driven gear set connected to
one side of the wheel hub. Therefore, it can be desirable that the driven side of the wheel
be structurally reinforced to accommodate the forces and torque imparted by the drive
mechanism.

[0051] In Figures 5 and 6, the illustrated embodiments depict a wheel 100
as described above with reference to Figures 1 and 2, but further including a reinforcing
ring 160 comprising five reinforcing ring segments extending between the extensions 132
of the hub flange. This reinforcing ring 160 can be formed integrally with the first hub

flange 130 for a driven wheel, or it may be formed as a separate component that is
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connected to the wheel using an adhesive, a fastener, a melting technique, a welding
technique, or another suitable attachment device or technique.

[0052] While a reinforcing ring 160 has been illustrated to reinforce the
drive side of a wheel 100, it is contemplated that other hub configurations could be used
to achieve the desired reinforcement. For example, structures other than a reinforcing
ring 160, such as reinforcing ribs on the hub flange extensions 132, could reinforce the
hub flange 130 on the driven side. Alternately, the hub flange 130 on the driven side of a
wheel 100 could be formed of a stiffer material than that of the non-driven side.
Alternately, the hub flange 130 on the driven side could have more extensions 132 and
more spokes 150 than that of the non-driven side. Alternately, the hub flange 130 on the
driven side could be thicker than that on the non-driven side. Further, various
embodiments of driven wheel having a reduced frontal area and reduced aerodynamic
drag are illustrated in Figures 10-13.

[0053] With continuing reference to Figures 5 and 6, an alternative
configuration of the spokes 150 is also illustrated. As discussed above with respect to
Figures 1 and 2, the spokes extend to the rim 110 in an alternating arrangement such that
around the rim 110, spokes of the first set of spokes 152 alternate with spokes 150 of the
second set of spokes 154. Figures 5 and 6 illustrate an alternating paired arrangement of
spokes, wherein two spokes from the first set 152 of spokes 150 reach the rim 110
alternating with two spokes 150 from the second set 154 of spokes 150. The alternating
spoke arrangement illustrated in Figures 1 and 2 may result in a more even distribution of
wheel loading between the hub flanges 130, 140 than the paired arrangement illustrated in
Figures 5 and 6. However, it is contemplated that either the alternating arrangement or
the paired arrangement may be used in a wheel 100 having pairs of spokes 150 extending
from hub flange extensions 132, 142.

[0054] With reference to Figures 7 through 13, various embodiments of
bicycle wheel with reduced aerodynamic. drag are illustrated. Figures 7 through 9
illustrate a bicycle wheel having a generally laterally symmetric configuration for use as a
non-driven wheel. Figures 10-13 illustrate a bicycle wheel assembly having reduced
aerodynamic drag and configured to be a driven wheel.

[0055] Figure 7 illustrates a perspective view of a wheel having reduced
aerodynamic drag. Figure 8 illustrates a front view of the wheel of Figure 7, and Figure 9

illustrates the hub 120 of the wheel. As discussed above, increases in lateral stiffness of
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a wheel are gained by the incorporation of radially extended hub flanges 130°, 140,
shortened spokes 150, and a pairs of spokes joining hub flange extensions 132°, 142°.

[0056] Another factor that contributes to lateral stiffness of a wheel is the
width of the hub. In a traditional spoked wheel 200, as illustrated in Figure 21, spokes
250 are joined to the hub 220 at its outermost ends, adjacent where the hub 220 is
configured to join a bicycle frame fork. Extending the spokes 250 to the laterally outer
edges of the hub 220 contributes to the lateral stiffness of the wheel 200 as the spokes 250
and the hub 220 effectively form a triangular truss. The hub 220 defines the base of the
triangular truss, with a wider base leading to increases in lateral stiffness of the wheel
200. However, aerodynamic drag on a bicycle wheel is proportional to a frontal area of
the wheel. The frontal area of a wheel is defined by a front surface area that is exposed to
air resistance by the wheel on a moving bicycle. Therefore, the frontal area of a bicycle
wheel is a cross sectional surface area of the wheel in rotation projected onto a sectional
plane generally perpendicular to a direction of travel of the bicycle. The frontal area of a
traditional bicycle wheel can be approximated as the surface area of a generally diamond-
shaped figure consisting of two generally isosceles triangular sections each bounded by
the hub 220 and the rotational sweep passing through the sectional plane of spokes 250
extending from either end of the hub 220 towards the rim 210. Therefore, for a wheel rim
210 of a given diameter, incréasing the width of the attachment of the spokes 250 to the
hub 220 increases the frontal area of the wheel. Thus, extending the spokes 250 to
outermost ends of the hub 220 contributes to lateral stiffness of the wheel 200, but this
extension also contributes to a high frontal area for the wheel, thereby increasing
aerodynamic drag.

[0057] In the wheel embodiments illustrated in F igures 7-9, the hub
comprises a central body 122° having a first end 124’ and a second end 126°, a first hub
flange 130’ extending radially outward from the central body 122’ near the first end 124°,
and a second hub flange 140 extending radially outward from the central body 122° near
the second end 126°. The hub 120’ further comprises a first aerodynamic connector 172
configured to extend from the first end 124’ of the central body 122°. The first
aerodynamic connector 172 is configured to couple to a frame fork of a bicycle. The hub
120’ further comprises a second aerodynamic connector 174 configured to extend from
the second end 126’ of the central body 122’. The second aerodynamic connector 174 is
also configured to couple to a frame fork of a bicycle. The central body 122’ and the first
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and second aerodynamic connectors 172, 174 are sized and configured such that the
bicycle wheel has a reduced frontal area. That is, the hub flanges 130, 140’ extend from
the central body 122’ of the hub 120’ from locations sufficiently laterally inward of a
bicycle frame fork connection location to reduce the frontal area of the bicycle wheel.

[0058] A reduction of hub width in a traditional spoked wheel 200 would
likely result in a wheel with an undesirably reduced amount of lateral stiffness. However,
as discussed above, in the illustrated embodiments, lateral wheel stiffness is enhanced
through extended hub flanges 130°, 140°, shortened spokes 150, and hub flange
extensions 132°, 142° with paired spokes. Therefore, the width of the central body 122’
of the hub 120° can be reduced while the wheel 100° still provides an equivalent or
greater amount of lateral stiffness than a similarly sized traditional spoked wheel 200
(Figure 21). A wheel 100’ with a desirable reduction in aerodynamic drag can thus be
achieved without an undesirable reduction in lateral stiffness.

[0059] The total width of the hub 120° comprises the combined widths of
the aerodynamic connectors 172, 174 and the central body 122°. Desirably the width of
the central body 122’ is approximately ! to % of the total width of the hub 120°. Thus,
the combined width of the aerodynamic connectors 172, 174 is approximately Y to % of
the total width of the hub 120°. Therefore, in a wheel 100 having a hub 120’ with
approximately 80mm in total width, the aerodynamic connectors 172, 174 are each
- desirably between approximately 10 mm to 20 mm wide, and are desirably approximately
15 mm wide. The central body 122’ of the hub 120’ is correspondingly reduced by
approximately 20 mm to 40 mm, and preferably by approximately 30mm. A reduction of
width of a central body 122’ of a hub 120’ from approximately 80mm to approximately
50mm results in an approximate halving of ‘t-he frontal area of the wheel 100°. The
narrowed central body 122°, and corresponding reduction in frontal area can be viewed in
the front views of Figures 8 and 9.

[0060}] In embodiments of wheel 100’ with a narrowed central body 122°,
providing both a reduced frontal area and sufficient lateral stiffness, various wheel 100°
components are desirably sized and configured to achieve the desired aerodynamic and
stiffness properties. For example, in certain embodiments, an interior width of the rim
110, w, (Figure 8) is desirably between 1/3 and 2/3 of the width of the central body 122°.

In certain embodiments, a radius of the wheel 100°, r, from a center of rotation to a
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radially outer edge of the rim 110 is desirably approximately 5 to 74 times the width of
the central body 122’ of the hub 120°.

[0061] The hub flanges 130°, 140’ have extensions 132°, 142’ extending
radially outward from the central body 122 towards the rim 110. As noted above, the
extensions 1327, 142’ contribute to the lateral stiffness of the wheel 100°. Therefore, the
extensions 132°, 142’ may be sized to provide enhanced lateral stiffness in embodiments
where the central body 122’ has been narrowed. One measure of the relative narrowing of
the central body 122’ is the convergence angle, a, (Figure 8) between the spokes
extending from the first hub flange 130’ and spokes extending from the second hub flange
140’. In certain embodiments, where the convergence angle o has been narrowed to
approximately 10 degrees to 12 degrees, the extensions 132’ extend at least approximately
one-fifth the distance from the central body 122’ to the rim 110. In other embodiments,
where the convergence angle o has been narrowed to approximately 7 degrees to 9
degrees, the extensions 132’ extend at least approximately one-third the distance from the
central body 122’ to the rim 110. Preferably, the extensions 132’ protrude radially
outwardly from approximately 80mm to approximately 120mm from an outer surface of
the central body 122°.

[0062] The aerodynamic connectors 172, 174 desirably have an
aerodynamic profile such as a rounded hourglass profile as illustrated having a reduced
diameter in a center section and a larger diameter at a frame fork end and an inner end.
Alternately, the aerodynamic connectors 172, 174 may have a generally cylindrical
profile. The aerodynamic connectors 172, 174 may be integrally formed with the hub
120°.  Altematively, the aerodynamic connectors 172, 174 may be formed as individual
components that are connected to the wheel hub 120’ in an assembly.

[0063] As still another alternative, the wheel 100’ may not include the
aerodynamic connectors 172, 174, and the narrowed central body 122’ of the hub 120’
could be configured to be mounted directly to a narrowed frame fork, or a single-sided
frame fork of a bicycle. Advantageously, a wheel 100’ with a narrowed central body 122’
enhances the stability of a bicycle with a single-sided frame fork. This enhanced stability
as the central body 122’ is narrowed, the wheel’s mounting location is moved closer to a
centerline of the rim 110.

[0064] It is contemplated that narrowed hub embodiments of the bicycle

wheel 100°, 100°* could be used as either front or rear bicycle wheels. Where used as a
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driven wheel, typically a rear wheel, as illustrated in Figures 10-13, in certain
embodiments, the wheel 100°’ includes a hub 120’ having a central body 122*°, a first
hub flange 130°°, a second hub flange 140°’, and a rim 110. The drive side of the wheel
100”’ is configured to be coupled to a drive mechﬁnism such as a geared chain drive
mechanism. As illustrated, the drive side of the wheel 100°’ includes a cassette freechub
180 that is splined to be mated to a cassette cluster having a mating splined inner surface.
Alternatively, the drive side of the wheel 100°’ could include a threaded flange configured
to be coupled to a freewheel having a mating threaded surface.

[0065] With reference to Figure 11, the first and second hub flanges,
130", 140”* may be asymmetrically positioned relative to the rim. More specifically, the
first hub flange 130°°, on the driven side of the wheel, may be positioned such that it is
closer to a centerline of the rim 110 than thé éecond hub flange 140°’, on the non-driven
side. Desirably, a width, w,4 of the second hub flange 140°° from a center of the rim 110
is from 1% to 2% times a width, wy of the first hub flange 130°’ to the rim. Thus, the
spokes 150 extending from the first hub flange 130°’ to the rim 110 form a smaller angle,
64, to a vertical axis than the angle, 0,4, relative to vertical formed by the spokes 150
extending from the second hub flange 140°° to the rim 110. Desirably, the angle, 64
formed by spokes on the driven side of the wheel is from approximately 3.5 to 6 degrees,
and the angle, 8,4, formed by the spokes on the non-driven side is from approximately 1.5
to 3 degrees.

[0066] A wheel with asymmetrically positioned hub flanges 130°, 140”°
may have a different tension in spokes 150 on the drive side than in spokes 150 on the
non-drive side. Undesirably, a wheel having a hub with a longitudinal centerline that is
offset from a lateral centerline of rim may be somewhat unstable, performing differently
when laterally loaded on the rim from one side than when laterally loaded from the
opposite side. But, in a wheel 100’ having a reduced frontal area, as the hub central body
122>’is narrowed, correspondingly reducing a distance between the hub flanges 1307,
140", the tension on the drive side spokes 150 approaches the tension on the non-drive
side spokes. Therefore, a driven wheel 100°’ having a narrowed hub 120°’ has enhanced
stability and exhibits generally similar performance when laterally loaded from either
side.

[0067] As noted above, with réépect to Figures 5 and 6, the driven‘ side of
a wheel 100 is desirably configured to support additional torques and loads imparted by
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the drive mechanism. Various aspects of the structural configuration of the embodiments
of wheel 100*> depicted in Figures 10-13 enhance its stiffness when loaded by a drive
mechanism such that no reinforcing ring need be present on the driven side of the wheel
100”’. Pairs of relatively short spokes 150 extending from hub flange extensions 132,
142° that are configured to support a collective maximum load from both spokes 150 of
the pair of spokes 150 contribute to the torsional stiffness of the wheel 100°’. The hub
flange extensions 132°°, 142°* further contribute to the torsional stiffness by providing an
offset from the rotational axis of the wheel 100°’ for the spokes 150. This offset creates a
relatively large lever arm over which the torque applied by the drive chain acts. Thus, for
a given torque, the force applied to an offset spoke 150 is reduced as compared with a
non-offset spoke of a traditional wheel 200 (Figure 21). Moreover, the nearly-vertical
orientation of the drive-side spokes 150, enhances the torsional stiffness of the wheel as
the drive-side of the wheel is torsionally loaded during wind up.

[0068] A drive wheel having.é.l narrowed hub 120°” desirably uses a single
aerodynamic connector 172°’ extending from the non-driven side of the wheel 100’ and
configured to mount to the frame of the bicycle. The width of the aerodynamic connector
172" is desirably approximately % to Y% of the total hub width and preferably is
approximately 38 mm. As depicted, the aerodynamic connector 172°° has a generally
cylindrical shape. However, it is contemplated that the aerodynamic connector 172’ may
alternately be shaped with an hourglass profile, a flattened oval shape, or another shape
having desired aerodynamic properties. In various embodiments, the aerodynamic
connector 172°* may be configured to couple with a quick release mechanism to allow the
driven wheel 100°’ to be easily installed and removed from the bicycle.

[0069] In certain embodiments, a bicycle wheel can include a release
mechanism to allow a driven or non-driven bicycle wheel to be easily installed or
removed from the bicycle. Advﬁntageously, in embodiments of wheel described above
that have a reduced frontal area, most or substantially all of the release mechanism can be
sized and configured to fit between the dropouts of a front frame fork for a front wheel
embodiment or dropouts on the frame for a rear wheel embodiment. Advantageously, this
compact inboard placement of the release mechanism presents a reduced surface area to
airflow over a bicycle as compared with a quick release mechanism that extends beyond

the dropouts. Additionally, an inboard release mechanism can be less likely to be snagged
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by roadside debris or off road obstacles as a rider is cycling. However, other
embodiments of release mechanism can be positioned outboard of the dropouts.

[0070] With reference to Figures 14 and 15, exploded perspective views of a
bicycle wheel release mechanism for a front wheel (Figure 14) and a rear wheel (Figure
15) are depicted. It is contemplated that in some embodiments, the front and rear wheel
release mechanisms comprise substantially similar components and operate in a
substantially similar manner. In other embodiments, front and rear wheel release
mechanisms may differ from each other. In still other embodiments, only one of the

‘bicycle wheels can be coupled to the bicycle with a wheel release mechanism. The other
wheel can be coupled to the bicycle with couplers such as end nuts on an axle that can
require tools to couple or decouple the wheel from the bicycle.

[0071] In the embodiment of Figure 14, the release mechanism 300 is
configured to releasably couple an axle of a bicycle wheel to a bicycle. The release
mechanism comprises a skewer 302 configured to pass through the axle 304 of the bicycle
wheel, the skewer 302 defining a longitudinal axis; a first engagement member confi gured
to be disposed on the axle 304; and a second engagement member configured to be
disposed on the axle 304. The first engaéement member defines a radially variable
surface such that an axial length of the first engagement member varies for different
angular orientations of the first engagement member. The second engagement member
defines an interface surface confi gured to cooperate with the radially variable surface. As
further described below with respect to the illustraj:ed embodiments, through interaction
of the radially variable surface with the interface surface a total axial length of the first
engagement member and the second engagement member can be varied. In the illustrated
embodiments, the first engagement member is a ramp member 306, and the second
engagement surface is a ramp interface 308. The ramp member 306 and the ramp
interface 308 are rotatable relative to each other about the longitudinal axis of the skewer
302. The skewer 302 can have threaded ends to mate with end nuts 309. The end nuts
309 are configured to couple the release mechanism to a pair of dropouts on the bicycle.

[0072] In the illustrated embodinients, the release mechanism 300 includes a
lever 310 rotationally coupled to the ramp interface 308. It is contemplated that in other
embodiments, the lever could be rotationally coupled to the ramp member 306. As
illustrated, the lever 310 is rotationally coupled to the ramp interface through the

interaction of protrusions 311 on an inner surface of the lever 310 with corresponding
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recesses 313 on the ramp interface 308. In other embodiments, other structures can be
used to rotationally couple the lever 310 to the ramp interface 308. For example, the lever
310 and the ramp interface 308 could be formed as a single unitary piece.

[0073] With respect to Figure 14, the release mechanism 300 is configured to
facilitate one-handed operation and adjustment of the release. In the illustrated
embodiments, the ramp member 306 is keyed to the bicycle. The ramp member 306
comprises a first key 315 that is configured to couple with a slot on the dropout 400 (see
Figure 17) to resist rotation of the ramp member relative to the dropout 400. In the
illustrated embodiments, the end nut 309 adjacent the ramp member 306 comprises a
second key 312 that couples with the ramp. member 306. This second key 312 is
configured to substantially prevent rotation of the end nut 309 adjacent the ramp member
and the skewer 302 with respect to the ramp member 306. It is contemplated that other
structures could be used to key the ramp member 306 to the bicycle and to key the end nut
309 adjacent the ramp member 306 and the skewer 302 to the ramp member 306.
Advantageously, this keying facilitates one-handed operation of the release mechanism by
arider. A rider can rotate the ramp interface 308 with respect to the ramp member 306
with the lever without using a second hand to prevent rotation of the ramp member 306
due to friction between the ramp member 306 and the ramp interface 308. Additionally, a
rider can easily adjust the wheel release mechanism 300 by advancing or retracting the
end nut 309 opposite the ramp member 306 along the threaded end of the skewer 302
without using a second hand to prevent rotation of the skewer 302. Advantageously, this
single-handed operation allows for rapid, easy removal, installation, or adjustment of the
wheel without dirtying both hands of a rider. However, in other embodiments, no keying
of ramp member 306 to a dropout of the bicycle can be made. In these embodiments, a
second lever can be coupled to the ramp member 306. The release mechanism can then
be operated by rotating the lever and the second lever in opposite directions relative to
one another.

[0074] In the embodiments of Figure 14, the wheel release mechanism
includes biasing members 314, 316 to further facilitate rapid installation of the wheel on
the bicycle. In the illustrated embodiments, the biasing members 314, 316 are coil
springs, although other biasing members could be used in other embodiments. When the
wheel release mechanism is in a released .position, the biasing members 314, 316

compress the ramp member 306 and the ramp interface 308 onto the axle 304 such that

-18-



WO 2007/075735 PCT/US2006/048512

the end nuts 309 are spaced from the ramp member 306 and the ramp interface 308 and
the axle 304. This spacing allows a wheel including the release mechanism to be easily
slid into dropouts 400 of the bicycle (see, e.g., Figure 19). Additionally, the springs
maintain contact between the ramp member 306 and the ramp interface 308 even when
the wheel is not coupled to a bicycle.

[0075] With reference to Figure 15, an embodiment of release mechanism
300’ configured for use with a rear wheel of a bicycle is illustrated. The release
mechanism 300’ comprises the same components as described above with respect to
Figure 14. However, the skewer 302’ and the axie 304’ can be sized and configured for
use with a driven wheel.

[0076] With reference to Figure 16, an exploded perspective view of a ramp
member 306 and a ramp interface 308 of the bicycle wheel release mechanism 300,
300°of Figures 14 or 15 is illustrated. In the illustrated embodiments, the interaction of
the ramp member 306 with the ramp interface 308 determines the position of the release
mechanism in a secured or released position. As the ramp member 306 and the ramp
interface 308 are rotated relative to one another, a total axial length of the combined ramp
member 306 and ramp interface 308 assembly can vary, generally increasing for rotation
in one direction and generally decreasing for rotation in the opposite direction. In the
illustrated embodiments, the ramp member 306 and the ramp interface 308 are rotatable
between a first position in which the release mechanism is configured to retain the bicycle
wheel on the bicycle and a second position in which the bicycle wheel is releasable from
the bicycle. In the first position, a total axial length of the combined ramp member 306
and ramp interface 308 assemBly is desirably near a maximum length, thus putting the
skewer 302, 302” (Figures 14 and 15) in tension between the end nuts 309 and the bicycle
dropouts when the wheel release mechanism is coupled to a bicycle. Desirably, sufficient
force to securely hold the wheel on the bicycle without using other fasteners is generated
by the release mechanism 300, 300°. Correspondingly, the axle 304, 304’ is put in
compression when the total axial length is near the maximum len gth and the wheel release
mechanism is coupled to the bicycle. In the second position, the total axial length of the
combined ramp member 306 and ramp interface 308 is desirably at a minimum length and
tension on the skewer 302, 302’ and compression on the axle 304, 304’ are desirably

released, thus allowing the wheel to be released from the dropouts of the bicycle.
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[0077] The ramp member 306 comprises a radially variable surface. In the
illustrated embodiments, the radially variable surface comprises at least one ramp 320.
Desirably, the ramp member 306 comprises more than two ramps 320. In the illustrated
embodiments, the ramp member comprises three ramps 320 that are substantially
angularly evenly spaced about an end of the ramp member 306. The ramp interface 308
comprises an interface surface configured to coordinate with the radially variable surface
of the ramp member 306. As illustrated, the radially variable surface comprises at least
one pin 322. In the illustrated embodiments, the ramp interface 308 comprises three pins
322, each of the pins 322 positioned and configured to maintain contact with a
corresponding one of the ramps 320 of the wheel release mechanism 300, 300°. As noted
above with respect to Figure 14, biasing members 314, 316, such as coil springs can
maintain contact between the ramp members 306 and the ramp interfaces 308 even when
the wheel is removed from the bicycle. Advantageously, a rider does not have to
manually align the ramps 320 with the pins 322 when coupling the wheel with the bicycle.
It is contemplated that in other embodiments, the ramp interface 308 could have more or
fewer pins 322, or other structures, such as mating ramps configured to interface with the
ramps 320 on the ramp member 306. Advantageously, a ramp member 306 and ramp
interface 308 with three evenly angular spaced contact points applies load evenly to the
bicycle wheel and dropout. It is contemplated in some release mechanisms with fewer
than three contact points, there can be an uneven loading of the wheel and dropouts and
an increased risk that the wheel could rock with respect to the bicycle rather than forming

- a solidly coupled connection.

[0078] As illustrated in Figure 16, the ramps 320 can be configured to provide
desirable coupling characteristics. For example, in the illustrated embodiments, the ramp
comprises a first engagement segment 324 having a first engagement angle @, a second
engagement segment 326 having a second engagement angle A, and a detent 328. As
illustrated, the first engagement angle ® is gfeater than the second engagement angle A.
The variation of engagement angles (I),. A "along the ramps 320 in the illustrated
embodiments is smoothly blended along a length of the ramps 320. However, it is
contemplated that in other embodiments, the ramps 320 could have a distinct step or point
of angular change between first and second engagement sections 324, 326. Additionally,
in other embodiments, there could be more than two engagement sections, or the ramp

could have a single engagement section with a relatively constant engagement angle.
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[0079] As illustrated, the ramps 320 provide an angularly variable engagement
surface for the piné 322 such that in operation, a majority of the increase in axial length of
the ramp member 306 and ramp interface 308 assembly occurs as the wheel release
mechanism is initially rotated from the second position towards the first position. During
this initial rotation, in the illustrated embodiments, the pins 322 engage with the first
engagement section 324 of the ramps 320. In the illustrated embodiments, rotation of the
wheel release mechanism 300, 300° over the first engagement section 324 provides
approximately 90% of the increase in axial length between the minimum axial length
when the wheel release mechanism 300, 300’ is in the second position and the maximum
axial length when the wheel release mechanism 300, 300’ is near the first position. In
other embodiments, rotation of the wheel release mechanism 300, 300’ over the first
engagement section 324 can provide approximately 80% of the increase in axial length.
In still other embodiments, rotation of the wheel release mechanism 300, 300’ over the
first engagement section 324 can provide approximately 70% of the increase in axial
length.

[0080] In the illustrated embodiments, as rotation of the wheel release
mechanism approaches the first position, less increase in axial length of the ramp member
306 and ramp interface 308 is generated for a given angular rotation of the wheel release
mechanism 300, 300” as the pins 322 are contacting the second engagement sections 326
of the ramps. This continued rotation over a relatively shallow engagement angle
facilitates the application of a large amount of wheel restraint force. During this second
stage of rotation, in the illustrated embodiments, the pins 322 engage with the second
engagement sections 326 of the ramps 320. In the illustrated embodiments, rotation of the
wheel release mechanism 300, 300’ over the second engagement section 324 provides
approximately 10% of the increase in axial length of the wheel release mechanism 300,
300’. In other embodiments, rotation of the wheel release mechanism 300, 300’ over the
second engagement section 326 can provide approximately 20% of the increase in axial
length. In still other embodiments, rotation of the wheel release mechanism 300, 300°
over the second engagement section 326 can provide approximately 30% of the increase
in axial length. '

[0081] In the illustrated embodiments, on continued rotation of the wheel
release mechanism 300, 300’ past the second engagement portion 326, the wheel release

mechanism 300, 300° reaches the first position in which the pins 322 are resting in the
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detents 328 of the ramps 320. Desirably, these detents 328 are slightly recessed from a
portion of the ramp corresponding to a maximum axial length of the ramp member 306
and ramp interface 308 assembly. This slight recess provides a tactile and often audible
cue that the release mechanism has reached its-first or secured position. Additionally, this
slight recess retains the wheel release mechanism in the first position even when the
bicycle is bounced over uneven terrain or the wheel release mechanism contacts other
objects.

[0082] With reference to Figure 17, a wheel 100° including a wheel release
mechanism 300 is illustrated coupled to a pair of dropouts 400 of a bicycle. In the
embodiment illustrated in Figure 17, the wheel has a reduced frontal surface area as
described above with respect to Figures 7-9. As described above, the wheel 100 includes
arim 110 comnnected to a hub having a central body 122°. However, it is contemplated
that in other embodiments, the release mechanism 300 could be used with other wheel
configurations, including those without reduced frontal areas. Further, while the release
mechanism 300 is illustrated as applied to a front, non-driven wheel, it is contemplated
that in other embodiments, the release mechanism 300 can be used with rear or driven
wheels.

[0083] As illustrated in Figure 17, the with the exception of the end nuts, the
wheel release mechanism 300 fits between the dropouts 400. Advantageously, in the
illustrated embodiments where the wheel has a reduced frontal area, the ramp member
306, the ramp interface 308, and the lever 310 (Figure 14) can be positioned in an area
that would otherwise be an aerodynamic spacer 174 (Figure 9). Tn embodiments having a
more average frontal area, the ramp member 306, ramp interface 308, and the lever can be
sized and configured to fit in the space available. In other embodiments, the wheel
release mechanism 300 can be configured to fit outside the dropouts 400. As illustrated in
Figure 17, the wheel release mechanism 300 is in the first, or secured, position. The
skewer 302 and is held in tension by the end nuts 309. As illustrated, when the release
mechanism 300 is in the first position, the lever 310 is pointed towards the rear of the
bicycle. Advantageously, this rearward pointing of the lever can provide reduced wind
resistance when the bicycle is in motion as compared with other orientations. However, it
is contemplated that the position of the lever 310 when the release mechanism 300 is in
the first position can be different. For example, where the wheel is a rear or driven wheel,

it can be desirable to position the lever pointing towards a front end of the bicycle when
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the release mechanism 300 is in the first position. This positioning of the lever
advantageously reduces the risk that the lever can be contacted by another bicycle as the
lever is sheltered behind other components. Moreover, in the illustrated embodiment the
position of the lever 310 can be adjusted by disengaging the ramp member 306 from the
ramp interface 308, disengaging the lever 310 from the ramp interface 308, rotating the
lever 310 to a different alignment of protrusions 311 on the lever and recesses 313 on the
ramp interface 308, and restoring contact between the components (Figure 14).

[0084] With reference to Figure 18 a front view of the ramp member 306 and
the ramp interface 308. of the bicycle wheel release mechanism 300 is illustrated. As
illustrated, the ramp member 306 and the ramp interface 308 are rotated relative to one
another such that the axial length of the combined ramp member 306 and ramp interface
308 assembly is near a maximum length. Thus, the ramp member 306 and ramp interface
308 positioning depicted in Figure 18 corresponds to their rotational orientations when the
release mechanism is in the first position as depicted in Figure 17.

[0085] With reference to Figure 19, the wheel 100° and release mechanism
300 of Figure 17 is illustrated with the wheel release mechanism 300 in the second or
open position. As discussed above with réspect to Figure 14, biasing members create
spacing on the skewer 302, allowing the end nuts 309 to be spaced from other release
mechanism 300 components. Thus, when replacing the wheel 100’ on the dropouts 400,
no manual repositioning positioning of the release mechanism is necessary to
appropriately align the dropouts 400 with the axle as the biasing members maintain open
spaces near the end nuts 309,

[0086]. With reference to Figure 20 a front view of the ramp member 306 and
the ramp interface 308 of the bicycle wheel release mechanism 300 is illustrated. As
illustrated, the ramp member 306 and the ramp interface 308 are rotated relative to one
another such that the axial length of the combined ramp member 306 and ramp interface
308 assembly is at a minimum length. Thus, the ramp member 306 and ramp interface
308 positioning depicted in Figure 20 corresponds to their rotational orientations when the
release mechanism is in the second position as depicted in Figure 18.

[0087] Although this invention has been disclosed in the context of certain
preferred embodiments and examples, it will be understood by those skilled in the art that
the present invention extends beyond the specifically disclosed embodiments to other

alternative embodiments and/or uses of the invention and obvious modifications and
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equivalents thereof. Further, the various features of this invention can be used alone, or in
combination with other features of this invention other than as expressly described above.
Thus, it is intended that the scope of the present invention herein disclosed should not be
limited by the particular disclosed embodiments described above, but should be

determined only by a fair reading of the claims that follow.
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WHAT IS CLAIMED IS:

1. A bicycle wheel assembly comprising:

a wheel rim;
a hub positioned approximately at a rotational center of the wheel rim, the
hub comprising:
a central body having a first end and a second end; and
a first hub flange extending radially outward toward the rim from
the central body near the first end; and
a plurality of spokes extending between the hub and the rim; the plurality
of spokes comprising:
a first set of spokes extending from the first hub flange to the rim;
and .
a second set of spokes extending from the hub near the second end
of the central body to the rim; and
wherein a radially outer ecfge the first hub flange extends at least
approximately one-fifth of a distance from the central body to the rim such the

first set of spokes extending therefrom has a corresponding shortened length.

2. The bicycle wheel of Claim 1, further comprising a second hub flange near
the second end of the body and extending radially outward from the central body toward
the rim and wherein the second set of spokes extends from a radially outer edge of the

second hub flange to the rim.

3. The bicycle wheel of Claim 2, wherein the second hub flange is
structurally configured substantially identically to the first hub flange and oriented on the
hub angularly offset from the first hub flange such that the plurality of spokes meet the
rim in an alternating arrangement wherein spokes from the first set of spokes alternate

with spokes from the second set of spokes.

4, The bicycle wheel of Claim 1, wherein a radially outer edge of the first hub

flange extends at least approximately one-third of a distance from the central body to the

rim.
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5. The bicycle wheel of Claim 1, wherein a radially outer edge of the first hub
flange extends from approximately 80 millimeters to approximately 120 mm from an

outer surface of the central body.

6. The bicycle wheel of Claim 1, wherein the first hub flange comprises a

plurality of extensions extending radially outward from the central body toward the rim.

7. The bicycle wheel of Claim 6, wherein two spokes of the first set of spokes

extend from each of the extensions.

8. The bicycle wheel of Claim 6, further comprising a second hub flange near
the second end of the body and comprising a plurality of extensions extending radially
outward from the central body toward the rim and wherein the second set of spokes

extends from the extensions of the second hub flange to the rim.

9. The bicycle wheel of Claim 8, wherein the second set of spokes comprises
a plurality of pairs of spokes and wherein one pair of spokes extends from each extension

of the second hub flange to the rim.

10. The bicycle wheel of Claim 1, wherein the first hub flange comprises a
reinforcing ring positioned near a radially outer end of the first hub flange and connecting

the plurality of extensions.

11. The bicycle wheel of Claim 6, wherein the first hub flange comprises 5

extensions.

12. The bicycle wheel of Claim 1, wherein each of the plurality of spokes have
a threaded first end and a threaded second end.

13. The bicycle wheel of Claim 12, wherein each extension of the first hub
flange includes a pair of threaded holes each sized and configured to receive a threaded

end of the spoke.
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14. The bicycle wheel of Claim 12, wherein the rim comprises a plurality of
holes each configured to receive a spoke nipple, and a plurality of threaded spoke nipples

positioned within the holes and each configured to receive a threaded end of a spoke.

15. A bicycle wheel comprising:
a wheel rim;
a hub positioned approximately at a rotational center of the wheel rim, the
hub comprising:
a central body having a first end and a second end;
a first aerodynamic connector extending axially from one of the
first end and the second end of the central body and configured to couple to
a wheel fork of a bicycle;
a first hub flange extending radially outward toward the rim from
the central body near the first end, the first hub flange comprising a
plurality of extensions; and
a plurality of spokes extending between the hub and the rim; the plurality
of spokes comprising:
a first set of spokes extending from the extensions of the first hub
flange to the rim; and
a second set of spokes extending from the hub near the second end
of the central body to the rim,
wherein the central body and the first aerodynamic connector are sized and

configured such that the wheel has a reduced frontal area.

16. The bicycle wheel of Claim 15, further comprising a second hub flange
near the second end of the body and extending radially outward from the central body
toward the rim and comprising a plurality of extensions, and wherein the second set of

spokes extends from the extensions of the second hub flange to the rim.

17. The bicycle wheel of Claim 16, wherein the second hub flange is
structurally configured substantially identically to the first hub flange and oriented on the
hub angularly offset from the first hub flange such that the plurality of spokes meet the
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rim in an alternating arrangement wherein spokes from the first set of spokes alternate

with spokes from the second set of spokes.

18. The bicycle wheel of Claim 16, wherein a first width between an
intersection of the first hub flange and the hub and a lateral centerline of the wheel rim is
less than a second width between an intersection of the second hub flange and the hub and

a lateral centerline of the wheel rim.

19. The bicycle wheel of Claim 18, wherein the first width is from
approximately 2/3 to 2/5 of the second width.

20. The bicycle wheel of Claim 15, further comprising a cassette frechub
mounted extending axially from the first end of the hub.

21. The bicycle wheel of Claim 15, further comprising a second aerodynamic
connector extending axially from the end of the central body opposite the first

aerodynamic connector and configured to couple to a wheel fork of a bicycle.

22, The bicycle wheel of Claim 21, wherein the central body, the first
aerodynamic connector, and the second aerodynamic connector are sized and configured
such that the wheel has a frontal area of approximately one-half of a frontal area of a

wheel having a hub with a central area configured to substantially span a wheel fork of a

bicycle.

23. The bicycle wheel of Claim 15, wherein a width of the central body
between the first end and the second end is from approximately ! to approximately % of a
total width of the hub.

24, The bicycle wheel of Claim 15, wherein a width of the central body

between the first end and the second end is approximately 50 millimeters.

25. The bicycle wheel of Claim 21, wherein a combined width of the first

aerodynamic connector and the second aerodynamic connector is approximately from Y
to 2 of a total width of the hub.
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26. The bicycle wheel of Claim 21, wherein the first aerodynamic connector
and the second aerodynamic connector each has a width of between approximately 10

millimeters and 20 millimeters.

27. The bicycle wheel of Claim 15, wherein a radius of the wheel is desirably
approximately 5 to 7% times larger than a width of the central body between the first end

and the second end.

28. The bicycle wheel of Claim 15, wherein an angle of convergence between
the first set of spokes and the second set of spokes is between 10 degrees and 12 degrees,
and wherein the plurality of extensions extends at least approximately one-fifth of a

distance from the central body to the rim.

29. The bicycle wheel of Claim 15, wherein an angle of convergence between
the first set of spokes and the second set of spokes is between 7 degrees and 9 degrees,
and wherein the plurality of extensions extends at least approximately one-third of a

distance from the central body to the rim.

30. The bicycle wheel of Claim 15, wherein the each of the plurality of spokes

has a non-round aerodynamic cross section.

31. The bicycle wheel of Claim 15, wherein the plurality of spokes comprises

20 spokes.

32. The bicycle wheel of Claim 15, wherein the first hub flange extends
approximately one-third of the distance between the central body and the rim such that

each of the spokes is correspondingly shortened.

33. A wheel hub for a bicycle, the wheel hub comprising:

a central body having a first end and a second end; and

a first hub flange extending radially outward from the central body near the
first end, the first hub flange comprising a plurality of extensions; and

a second hub flange extending radially outward from the central body near

the second end, the second hub flange comprising a plurality of extensions, the
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second hub flange being oriented on the central body angularly offset from the
first hub flange;

wherein the first hub flange and the second hub flange each extends at least
approximately 60 millimeters from the central body; and wherein each of the

extensions of the first and second hub flanges is configured to receive a pair of

spokes.

34, The wheel hub of Claim 33, wherein the hub comprises an aluminum
material.

3s. The wheel hub of Claim 33, wherein the hub comprises a carbon fiber

composite material.

36. The wheel hub of Claim 33, wherein the first hub flange further comprises

a reinforcing ring spanning all of the extensions.

37. The wheel hub of Claim 33, wherein the first hub flange has a width

greater than a corresponding width of the second hub flange.

38. The wheel hub of Claim 33, wherein the first hub flange has a stiffness that
is higher than a stiffness of the second hub flange.

39. The wheel hub of Claim 33, wherein the first hub flange and the second
hub flange each extends between approximately 80 millimeters and 120 millimeters from
an outer surface of the central body.

40. A release mechanism to releasably couple an axle of a bicycle wheel to a
bicycle, the release mechanism comprising:

a skewer configured to pass through the axle of the bicycle wheel, the
skewer defining a longitudinal axis;

a first engagement member comprising a radially variable surface, the first
engagement member configured to be disposed on the axle; and

a second engagement member comprising an interface surface configured
to cooperate with the radially variable surface, the second engagement member

configured to be disposed on the axle;
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wherein the first engagement member and the second engagement member
are rotatable relative to each other about the longitudinal axis of the skewer and
wherein the first engagement member and the second engagement member are
rotatable between a first position in which the release mechanism is configured to
retain the bicycle wheel on the bicycle and a second position in which the bicycle

wheel is releasable from the bicycle.

41. The release mechanism of Claim 40, wherein the first engagement member
comprises a ramp mémber and wherein the radially variable surface comprises three
ramps positioned on the ramp member, each ramp comprising an engagement segment

and a detent.

42. The release mechanism of Claim 41, wherein the second engagement
member comprises a ramp interface and wherein the interface surface comprises three
pins, each pin positioned to engage a corresponding one of the three ramps such that the

pins are in the detents of the ramp when the release mechanism is in the first position.

43. The release mechanism of Claim 42, wherein the engagement segment of
the ramp member has a has a first engagement segment having first engagement angle for
initial rotation from the second position and a second engagement segment having a
second engagement angle near the detent, and wherein the first engagement angle is
greater than the second engagement angle such that greater axial movement of the ramp
interface and the ramp member is generated over the first engagement segment than is

generated over the second engagement segment.

44, The release mechanism of Claim 43, wherein the engagement segment of
the ramp member is configured such that approximately 90 % of a total axial movement
of the ramp interface and the ramp member between the first position and the second
position is generated over the first engagement segment, and approximately 10 % of a
total axial movement of the ramp interface and the ramp member is generated over the

second engagement segment.
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45. The release mechanism of Claim 42, further comprising a lever coupled to
one of the ramp member and the ramp interface such that rotation of the lever rotates the

ramp interface relative to the ramp member.

46. The release mechanism of Claim 45, wherein the one of the ramp member
and the ramp interface that is not coupled to the lever is configured to be coupled to the

bicycle such that rotation of the lever rotates only one of the ramp member and the ramp

interface.

47. The release mechanism of Claim 45 » Wherein the lever extends towards the
rear of the bicycle when the release mechanism is in the first position and coupling the
wheel to the bicycle and wherein the lever extends vertically downward when the release

mechanism is in the second position.

48. The release mechanism of Claim 40, further comprising a biasing member
to maintain the rotational orientation of the first engagement member and the second

engagement member when the release mechanism is in the second position.

49, The release mechanism of Claim 48, wherein the biasing member is a

spring.

50. The release mechanism of blaim 40, wherein the bicycle wheel is
configured to be releasably coupled to a pair of dropouts on the bicycle and wherein the
first engagement member and the second engagement member are configured to fit

between the pair of dropouts when the bicycle wheel is coupled to the bicycle.

51. A release mechanism to releasably couple an axle of a bicycle wheel to a
pair of dropouts on a bicycle, the mechanism comprising:
a skewer configured to pass through the axle of the bicycle wheel, the
skewer defining a longitudinal axis; and
a wheel retention mechanism that is selectively adjustable between a first
position in which the release mechanism is configured to retain the bicycle wheel
on the dropouts and a second position in which the bicycle wheel is releasable

from the dropouts;
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wherein the wheel retention mechanism is configured to fit between the

dropouts on the bicycle when the bicycle wheel is coupled to the bicycle.

52. The release mechanism of Claim 51, wherein the wheel retention
mechanism comprises:
a ramp member configured to be disposed on the axle; and

a ramp interface configured to be disposed on the axle.

53. The release mechanism of Claim 51, wherein the ramp member and the
ramp interface are rotatable relative to each other about the longitudinal axis of the
skewer and wherein the ramp member and the ramp interface are rotatable between a first
position in which the release mechanism is configured to retain the bicycle wheel on the

bicycle and a second position in which the bic_ﬁ)f'cle wheel is releasable from the bicycle.

54. The release mechanism of Claim 53, further comprising a lever coupled to
one of the ramp member and the ramp interface such that rotation of the lever rotates the

ramp interface relative to the ramp member.

55. The release mechanism of Claim 53, wherein the lever is configured to

have an aerodynamic profile when the release mechanism is in the first position.

56. A bicycle wheel comprising:
a wheel rim;
an axle positioned approximately at a rotational center of the wheel rim;
a hub; ’
a plurality of spokes extending between the hub and the rim;
a release mechanism to releasably couple the axle of the bicycle wheel to
pair of dropouts on a bicycle, the release mechanism comprising:
a skewer passing through the axle of the bicycle wheei, the skewer
defining a longitudinal axis;
a first engagement member comprising a radially variable surface,

the first engagement member disposed on the axle; and
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a second engagement member comprising an interface surface
configured to cooperate with the radially variable surface, the second
engagement member disposed on the axle;

wherein the first engagement member and the second engagement
member are rotatable relative to each other about the longitudinal axis of
the skewer and wherein the first engagement member and the second
engagement member are rotatable between a first position in which the
release mechanism is configured to retain the bicycle wheel on the bicycle
and a second position in which the bicycle wheel is releasable from the
bicycle.

57. The bicycle wheel of Claim 56, wherein the first engagement member and
the second engagement member are configured to fit between the pair of dropouts when

the wheel is coupled to the bicycle.

58. The bicycle wheel of Claim 56, wherein the hub comprises:

a central body having a first end and a second end;

a first aerodynamic connector extending axially from one of the
first end and the second end of the central body and configured to couple to
a wheel fork of a bicycle;

a first hub flange extending radially outward toward the rim from
the central body near the first end, the first hub flange comprising a
plurality of extensions, wherein the central body and the first aecrodynamic
connector are sized and configured such that the wheel has a reduced

frontal area.
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