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(57) ABSTRACT

A brake caliper for a bicycle includes a housing configured
to be installed on the bicycle, the bicycle including a disc
attached to a wheel of the bicycle. A brake pad 1s installed
within the housing and 1s configured to move between a
braking position and a non-braking position. The braking
position 1s a location within the housing where the brake pad
contacts the disc when the housing 1s installed on the
bicycle. The non-braking position 1s a location within the
housing where the brake pad 1s further from the disc than in
the braking position. The caliper also includes a biasing
member configured to bias the brake pad in a downstream
direction within the housing with the brake pad 1s in the
non-braking position, the downstream direction being par-
allel to a direction of rotation of the disc when a wheel of the
bicycle 1s rotating to move the bicycle forward.

20 Claims, 8 Drawing Sheets
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BRAKE CALIPER FOR A BICYCLE

BACKGROUND

In recent years, bicycles, electric bicycles, and other small
vehicles have been provided with hydraulic brake systems to
increase braking performance. The hydraulic brake system
includes a caliper that surrounds a disc attached to a hub of
a wheel of the bicycle. The brake system 1s typically
actuated by a hydraulic operating apparatus such as a brake
lever that causes a friction member on a brake pad within the
caliper to contact the disc. Friction resulting from the contact
of the friction member with the disc slows the rotation of the
disc when the wheel 1s rotating, and thus slows the rotation
of the wheel.

SUMMARY

Bicycles, and especially mountain bicycles and gravel
bicycles, are subject to jolts and vibration when being ridden
over the rough terrain for which they are designed. These
jolts and vibrations can cause rattling of components on the
bicycle. One component prone to rattling i1s the brake pad,
which can rattle within the caliper when jolted or vibrated.
The rattling can be annoying to a rider and/or give the rider
the impression that the brake system 1s not adjusted properly.
Thus, there 1s a demand to reduce or prevent the ability of
the brake pad to rattle within the caliper. Exemplary embodi-
ments of the inventive brake pad for a bicycle described
herein address this need. For example, exemplary embodi-
ments provide a biasing member that biases the brake pad
against an 1ner surface of the caliper thereby limiting the
ability of the brake pad to move within the caliper.

According to a first aspect of one or more exemplary
embodiments, a brake caliper for a bicycle includes a
housing configured to be 1nstalled on the bicycle, the bicycle
including a disc attached to a wheel of the bicycle. A brake
pad 1s installed within the housing and 1s configured to move
between a braking position and a non-braking position. The
braking position 1s a location within the housing where the
brake pad contacts the disc when the housing 1s installed on
the bicycle. The non-braking position 1s a location within the
housing where the brake pad 1s further from the disc than in
the braking position. The caliper also includes a biasing
member configured to bias the brake pad in a downstream
direction within the housing with the brake pad 1s in the
non-braking position, the downstream direction being par-
allel to a direction of rotation of the disc when a wheel of the
bicycle 1s rotating to move the bicycle forward.

According to this configuration, the biasing member
restricts movement of the brake pad within the caliper. By
restricting such movement, rattling of the brake pad within
the caliper 1s beneficially reduced or prevented.

According to a second aspect of one or more exemplary
embodiments, the brake caliper according to the first aspect
1s configured so that the housing includes a first housing wall
that 1s located in the downstream direction relative to the
brake pad. The biasing member 1s configured to bias the
brake pad against the first housing wall so that the brake pad
contacts the first housing wall 1n both the braking position
and the non-braking position. According to this configura-
tion, the biasing member restricts movement of the brake
pad within the caliper. By restricting such movement, rat-
tling of the brake pad within the caliper i1s beneficially
reduced or prevented.

According to a third aspect of one or more exemplary
embodiments, the brake caliper according to the second
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aspect 1s configured so that the housing includes a second
housing wall that 1s located in an upstream direction relative
to the brake pad. The upstream direction 1s opposite the
downstream direction. The biasing member contacts both
the second housing wall and the brake pad in order to bias
the brake pad 1n the downstream direction. According to this
configuration, the biasing member restricts movement of the
brake pad within the caliper. By restricting such movement,
rattling of the brake pad within the caliper 1s beneficially
reduced or prevented.

According to a fourth aspect of one or more exemplary
embodiments, the brake caliper according to the third aspect
1s configured so that the brake pad includes a friction
member and a support member. The support member has an
extension portion extending beyond the friction member 1n
a direction parallel to a radial direction of the disc in the state
of the housing being installed on the bicycle. The biasing
member contacts the extension portion in order to bias the
brake pad in the downstream direction. According to this
configuration, the biasing member restricts movement of the
brake pad within the caliper. By restricting such movement,
rattling of the brake pad within the caliper 1s beneficially
reduced or prevented.

According to a fifth aspect of one or more exemplary
embodiments, the brake caliper according to the fourth
aspect 1s configured so that the biasing member 1includes a
contact surface that contacts the support member, a lower
tab, and an upper tab. The lower tab 1s located radially
inward from the contact surface in the radial direction of the
disc 1n the state of the housing being installed on the bicycle.
The upper tab 1s located radially outward from the contact
surtace 1n the radial direction of the disc 1n the state of the
housing being installed on the bicycle. Both the lower tab
and the upper tab contact the second housing wall 1n order
to bias the brake pad in the downstream direction. According
to this configuration, the biasing member restricts movement
of the brake pad within the caliper. By restricting such
movement, rattling of the brake pad within the caliper 1s
beneficially reduced or prevented.

According to a sixth aspect of one or more exemplary
embodiments, the brake caliper according to the fifth aspect
1s configured so that the upper tab 1s connected to the second
housing wall. According to this configuration, the biasing
member 1s reliably supported by the caliper housing so that
the biasing function can be reliably performed.

According to a seventh aspect of one or more exemplary
embodiments, the brake caliper according to the sixth aspect
1s configured so that the upper tab 1s embedded within the
second housing wall. According to this configuration, the
biasing member 1s reliably supported by the caliper housing
so that the biasing function can be reliably performed.

According to an eighth aspect of one or more exemplary
embodiments, the brake caliper according to any one of the
fifth through seventh aspects 1s configured so that the lower
tab contacts the second housing wall, but 1s not connected to
the second housing wall. According to this configuration, the
biasing member 1s allowed suflicient range of motion to flex
while also being reliably supported by the caliper housing so
that the biasing function can be reliably performed.

According to a ninth aspect of one or more exemplary
embodiments, the brake caliper according to any one of the
first through eighth aspects 1s configured so that the biasing
member 1s made of a resilient material. According to this
configuration, the biasing function can be reliably per-
formed.

According to a tenth aspect of one or more exemplary
embodiments, a brake caliper for a bicycle includes a
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housing configured to be installed on the bicycle, the bicycle
including a disc attached to a wheel of the bicycle. The
housing 1ncludes a bleed port. The caliper includes a brake
pad configured to move between a braking position and a
non-braking position. The braking position 1s a location in
the housing where the brake pad contacts the disc 1n a state
where the housing 1s installed on the bicycle. The non-
braking position 1s a location 1n the housing where the brake
pad 1s further from the disc than the braking position in a
state where the housing i1s installed on the bicycle. The
caliper also includes a biasing member configured to bias the
brake pad within the housing 1n a direction away from the
bleed port in the non-braking position.

According to this configuration, the biasing member
restricts movement of the brake pad within the caliper. By
restricting such movement, rattling of the brake pad within
the caliper 1s beneficially reduced or prevented.

According to an eleventh aspect of one or more exem-
plary embodiments, the brake caliper according to the tenth
aspect 1s configured so that the housing includes a first
housing wall that 1s located 1n the direction away from the
bleed port relative to the brake pad. The biasing member 1s
configured to bias the brake pad against the first housing
wall so that the brake pad contacts the first housing wall in
both the braking position and the non-braking position.
According to this configuration, the biasing member restricts
movement of the brake pad within the caliper. By restricting,
such movement, rattling of the brake pad within the caliper
1s beneficially reduced or prevented.

According to a twelfth aspect of one or more exemplary
embodiments, the brake caliper according to the eleventh
aspect 1s configured so that the housing includes a second
housing wall that 1s located 1n a direction toward the bleed
port relative to the brake pad. The biasing member contacts
both the second housing wall and the brake pad 1n order to
bias the brake pad away from the second housing wall in the
direction away Irom the bleed port. According to this
configuration, the biasing member restricts movement of the
brake pad within the caliper. By restricting such movement,
rattling of the brake pad within the caliper 1s beneficially
reduced or prevented.

According to a thirteenth aspect of one or more exemplary
embodiments, the brake caliper according to the twellith
aspect 1s configured so that the brake pad includes a friction
member and a support member. The support member has an
extension portion extending beyond the friction member 1n
a direction parallel to a radial direction of the disc 1n the state
of the housing being installed on the bicycle. The biasing
member contacts the extension portion in order to bias the
brake pad in the direction away from the bleed port. Accord-
ing to this configuration, the biasing member restricts move-
ment of the brake pad within the caliper. By restricting such
movement, rattling of the brake pad within the caliper 1s
beneficially reduced or prevented.

According to a fourteenth aspect of one or more exem-
plary embodiments, the brake caliper according to the thir-
teenth aspect 1s configured so that the biasing member
includes a contact surface that contacts the support member,
a lower tab, and an upper tab. The lower tab 1s located
radially inward from the contact surface in the radial direc-
tion of the disc 1n the state of the housing being 1nstalled on
the bicycle. The upper tab 1s located radially outward from
the contact surface 1n the radial direction of the disc in the
state of the housing being installed on the bicycle. Both the
lower tab and the upper tab contact the second housing wall
in order to bias the brake pad 1n the direction away from the
bleed port. According to this configuration, the biasing
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member restricts movement of the brake pad within the
caliper. By restricting such movement, rattling of the brake
pad within the caliper 1s beneficially reduced or prevented.

According to a fifteenth aspect of one or more exemplary
embodiments, the brake caliper according to the fourteenth
aspect 1s configured so that the upper tab 1s connected to the
second housing wall. According to this configuration, the
biasing member eflectively anchored so that 1t can restrict

movement of the brake pad within the caliper.

According to a sixteenth aspect of one or more exemplary
embodiments, the brake caliper according to the fifteenth
aspect 1s configured so that the upper tab 1s embedded within
the second housing wall. According to this configuration, the
biasing member eflectively anchored so that it can restrict

movement of the brake pad within the caliper.

According to a seventeenth aspect of one or more exem-
plary embodiments, the brake caliper according to any one
of the fourteenth through sixteenth aspects 1s configured so
that the lower tab contacts the second housing wall, but 1s
not connected to the second housing wall. According to this
configuration, the biasing member has the freedom to par-
tially move as i1t deforms so that it can eflectively bias the

brake pad within the caliper.
According to an eighteenth aspect of one or more exem-

plary embodiments, the brake caliper according to any one
of the tenth through seventeenth aspects 1s configured so that

the biasing member 1s made of a resilient material. Accord-
ing to this configuration, the biasing member can effectively
bias the brake pad within the caliper.

According to a nineteenth aspect of one or more exem-
plary embodiments, a brake caliper for a bicycle includes a
housing configured to be installed on the bicycle, the bicycle
including a disc attached to a wheel of the bicycle. The
housing includes a first brake pad, a second brake pad, and
a biasing member. The first brake pad is 1nstalled within the
housing and 1s configured to contact the disc 1n a state where
the housing i1s installed on the bicycle. The first brake pad
includes a first friction member and a first support member
that has a first extension portion extending beyond the first
friction member 1n a direction parallel to a radial direction
of the disc. The second brake pad is installed within the
housing and 1s configured to contact the disc 1n a state where
the housing 1s 1installed on the bicycle. The second brake pad
1s provided 1n an opposite side from the first brake pad with
respect to the disc. The second brake pad includes a second
friction member and a second support member that has a
second extension portion extending beyond the second fric-
tion member 1n a direction parallel to the radial direction of
the disc. The biasing member contacts the first extension
portion of the first brake pad and the second extension
portion ol the second brake pad simultaneously and 1s
configured to bias both the first brake pad and the second
brake pad in a same direction parallel to a rotational direc-
tion of the disc.

According to this configuration, the biasing member
restricts movement of both of the brake pads within the
caliper. By restricting such movement, rattling of the brake
pads within the caliper 1s beneficially reduced or prevented.

According to a twentieth aspect of one or more exemplary
embodiments, the brake caliper according to the nineteenth
aspect 1s configured so that the biasing member 1s made of
a resilient material. According to this configuration, the
biasing member can etlectively bias the brake pads within

the caliper.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an exemplary hydraulic brake system.
FIG. 2 shows an exemplary embodiment of a caliper.
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FIG. 3 shows the exemplary embodiment of a caliper.
FIG. 4 shows the exemplary embodiment of the caliper

with a part of the caliper removed.

FIG. 5 shows the exemplary embodiment of the caliper
with a part of the caliper and one of the brake pads removed.

FIG. 6 shows the exemplary embodiment of the caliper
with a part of the caliper and both of the brake pads
removed.

FIG. 7 shows an exemplary embodiment of a biasing
member.

FIG. 8 shows the exemplary embodiment of a biasing
member.

FIG. 9 shows the exemplary embodiment of the caliper
with the caliper housing removed.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

It will be apparent to the skilled artisan i1n the small
vehicle field, and 1n particular the bicycle field, from this
disclosure that the following descriptions of exemplary
embodiments are provided as examples that inform and
provide support for the appended claims, but the particular
details of the examples need not limit the broad inventive
principles described heremn or included in the appended
claims.

As described above, bicycles, electric bicycles, and other
small vehicles can be provided with hydraulic brake systems
to 1increase braking performance. An exemplary hydraulic
brake system 1s shown in FIG. 1. In general, a disc D
(sometimes referred to as a “rotor™) 1s attached to the hub H
of a bicycle wheel W. A brake caliper C 1s mounted on a
front fork F of the bicycle. That 1s, the caliper C includes a
housing configured to be installed on the bicycle with a disc
attached to 1ts wheel. The front fork F can be a rigid fork, as
1s commonly used on a road or gravel bicycle, or a suspen-
sion fork, as 1s commonly used on a mountain bike. As
shown 1n FIG. 1, and explained in more detail later, the disc
D passes through a gap 1n the caliper C and between two
brake pads that are inside the caliper C. That 1s, a first brake
pad 1s configured to contact the disc D in a state where the
housing of the caliper C 1s installed on the bicycle and a
second brake pad 1s configured to contact the disc D 1n a
state where the housing of the caliper C 1s installed on the
bicycle. When hydraulic braking force 1s applied to an
actuator (not shown), each side of the disc D 1s forcibly
contacted by a respective one of the brake pads within the
caliper C. This state 1s referred to herein as the brake pads
being 1 a “braking position.”

The forcible contact of the brake pads with the disc D
creates Iriction that slows the rotation of the disc D. Because
the disc D 1s attached to the hub H of the wheel W, the
slowing of the rotation of the disc D correspondingly slows
the rotation of the wheel W to ellectuate braking of the
bicycle. When no hydraulic force 1s applied to the actuator,
the brake pads either do not contact the disc D or inciden-
tally contact the disc D without applyving effective pressure
on the disc D. These states are referred to herein as the brake
pads being in a “non-braking position.” So each brake pad
1s configured to move between a braking position and a
non-braking position, the braking position being a location
within the housing where the brake pad contacts the disc in
a state where the housing 1s installed on the bicycle, and the
non-braking position being a location within the housing
where the brake pad 1s further from the disc than the braking,
position 1n a state where the housing 1s installed on the
bicycle.
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Although, only a front wheel W 1s depicted 1n the exem-
plary system of FIG. 1, in most applications, a similar
system 1s also applied to the rear wheel of the bicycle. That
1s, although 1t 1s mounted 1n a different location, the structure
of the caliper C 1s essentially the same for the front wheel W
and rear wheel. Thus, any diflerences between the front and
rear systems are immaterial to this disclosure and need not
be described herein.

FIGS. 2 and 3 show an exemplary embodiment of a
caliper C containing brake pads 10. In general, the housing
of the caliper C may include two attachment points 2 for
attaching the caliper C to the bicycle, a bleed port 3 for
bleeding hydraulic fluid, and an internal gap 4, for allowing
the disc D to pass between the brake pads 10 within the
caliper C. Friction members 16 of each brake pad 10, which
forcibly contact the disc D to eflectuate braking, can be seen
through the gap 4.

FIG. 4 shows an exemplary embodiment of the internal
structure of the caliper C. That 1s, mn FIG. 4, part of the
caliper C 1s removed (1.¢., not shown) so the structure 1nside
the caliper C can be clearly seen. In FIG. 4, an outward
facing surface of a brake pad 10 1s exposed. Here, “outward
facing” means the surface of the brake pad 10 that faces
away from the disc and towards an inner surface of the
caliper C. FIG. 5 shows the exemplary embodiment of the
internal structure of the caliper C, from another angle and
with one of the brake pads 10 removed so that an inward
facing surface of the remaining brake pad 10 1s exposed.
FIG. 6 shows the exemplary embodiment of the internal
structure of the caliper C with both brake pads 10 removed.

As can be seen, the brake pad 10 includes a support plate
12 that supports the friction member 16. The friction mem-
ber 16 1s adhered or otherwise fixed to an mnward facing side
(shown 1n FIG. 5) of the support plate 12. The support plate
12 can 1nclude a reinforcement plate 13, which can include
a number of holes 14. Cylindrical projections of the support
plate 12 and/or friction member 16 may protrude into the
holes 14. This way, the cylindrical projections can help
prevent movement of the support plate 12 relative to the
reinforcement plate 13 and the friction member 16 relative
to the support plate 12. This arrangement can be especially
uselul to prevent movement of the support plate 12 relative
to the reinforcement plate 13 and/or friction member 16
relative to the support plate 12 1n a circumierential direction
of the disc D under braking load. The support plate 12 can
be made from plastic, resin, polymer, alloy, or any other
suitable material. The reimnforcement plate 13 can be made
from steel, other alloys, or any other suitable material.

FIGS. 4-6 also show a biasing member 30. Biasing
member 30 can be made of a resilient material such as, for
example, steel, any other alloy, or even carbon fiber. Biasing
member 30 can be located within the caliper C at any
location to bias the brake pad 10 1n a downstream direction
when the brake pad 10 1s 1n the non-braking position, the
downstream direction being parallel to a direction of rotation
of the disc when a wheel of the bicycle 1s rotating to move
the bicycle forward. The caliper C housing comprises a first
housing wall that 1s located 1n the downstream direction
relative to the brake pad and the biasing member 1s config-
ured to bias the brake pad against the first housing wall so
that the brake pad contacts the first housing wall in both the
braking position and the non-braking position. In other
words, 1n this embodiment, the brake pad 10 1s biased so that
it 1s pushed up against a downstream interior wall 40 of the
caliper C when the brake pad 10 i1s in both the braking
position and the non-braking position. As used herein the
terms “downstream”™ and “upstream™ refer to a direction of
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rotation of the disc D within the caliper C. In particular,
“downstream” means 1 a direction of rotation and
“upstream’” means 1n a direction opposite a direction of
rotation. So for example, the bleed port 3 1s 1n an upstream
location on the caliper C because the disc D rotates from an
end of the caliper C with the bleed port 3 toward an end of

the caliper C without the bleed port 3. These directions are
clearly labeled 1n FIGS. 2 and 4-6.

By pushing the brake pad 10 against a downstream
interior wall 40 of the caliper C, movement of the brake pad
10 within the caliper C 1s prevented or minimized. In
particular, movement of the brake pad 10 in the upstream
and downstream directions 1s primarily prevented. However
the biasing, force can also prevent or reduce movement of
the brake pad 10 in the radial direction as well. Movement
1s the radial direction 1s less of a concern for the biasing
member 30 at least because can it can be prevented by other
structure within the caliper C (such as, for example, by the
structure described 1n Applicant’s application having, which
1s icorporated by reference herein in 1ts entirety).

In this embodiment, the biasing member 30 is located
between an upstream interior wall 42 of the caliper C and the
brake pads 10. Because of the resiliency of the biasing
member 30 and because the biasing member 30 1s located
upstream of the brake pads 10, the brake pad 10 1s pushed
against a downstream interior wall 40 of the caliper C both
when the brake pads 10 are in a braking position and when
they are 1n a non-braking position. That 1s, the tendency of
the brake pads 10 to move downstream during braking
works with the downstream pressure on the brake pads 10
provided by the resiliency of the biasing member 30 rather
than against 1t. Using the biasing member 30 in this way, 1t
1s also easier to remove and install the brake pads 10,
because a user can press a brake pad 10 against the biasing,
member 30 to create space to easily remove or install the
brake pad 10. As shown 1n FIG. 4-6, to perform its biasing,
function, biasing member 30 can contact both the upstream
interior wall 42 of the caliper C and the brake pads 10. That
1s, 1n addition to the first wall, the housing of the caliper C
comprises a second housing wall that i1s located in an
upstream direction relative to the brake pad 10 (the upstream
direction being opposite the downstream direction), and the
biasing member 30 contacts both the second housing wall
and the brake pad 10 in order to bias the brake pad 10 1n the
downstream direction. This way, by virtue of its resiliency,
the biasing member 30 can reliably push the brake pads 10
away from the upstream interior wall 42 in a downstream
direction until it contacts the downstream interior wall 40.
The basing member can contact any part of the brake pad 10
but, 1n this embodiment, 1t contacts the support plate 12 of
the brake pad 10. Specifically, as shown i FIGS. 4 and 5,
the support plate 12 extends upward beyond the friction
member 16 1n a direction parallel to a radial direction of the
disc D, and the biasing member 30 contacts an upstream side
ol this extended part of the support plate 12. Stated another
way, a support member (support plate 12) that has an
extension portion extending beyond the friction member 16
in a direction parallel to a radial direction of the disc D 1n the
state of the housing of the caliper C is installed on the
bicycle, and the biasing member 30 contacts the extension
portion in order to bias the brake pad 10 in the downstream
direction. The biasing member 30 can be located or embed-
ded within an opening 32 inside the upstream interior wall
42. Alternatively, a part of the biasing member 30 can be
entircly embedded within the upstream interior wall 42
during manufacture so that no hole needs to be provided.
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As shown more clearly in FIGS. 7 and 8, to perform the
biasing function, in addition to 1ts main body, the biasing
member 30 can have an upper tab 30a and a lower tab 3056
that each contact the second housing wall (upstream interior
wall 42). The upper tab 30a can have protrusions 30c¢ that
allow the upper tab 30aq to be mrremovably located or
embedded within the opening 32 1n the upstream interior
wall 42. The lower tab 305 need not have any projections,
because as shown in FIGS. 4-6, 1t need not be connected or
fixed to the upstream interior wall 42. Rather, the lower tab
3056 can contact and move along the outside surface of the
upstream interior wall 42 or within an opening in the
upstream 1interior wall 42. The ability of the lower tab 3056
to move facilitates flexing of the biasing member 30 so that
it can eflectively press on the support plate 12. Further, as
shown, a central part of the biasing member 30 can have a
contact surface 304. The contact surface 304 can be wide
enough to simultaneously contact the support plate 12 of
cach brake pad 10. This allows a single biasing member 30
to be used for both brake pads 10 within the caliper C. In
other words, the biasing 30 member contacts a first exten-
sion portion of the first brake pad and a second extension
portion of the second brake pad simultaneously to bias both
the first brake pad and the second brake pad in a same
direction parallel to a rotational direction of the disc D. The
upper tab 30a 1s located radially outward of the contact
surface 304 in the state of the caliper C housing being
installed on the bicycle, and the lower tab 3056 1s located
radially inward of the contact surface 304 1n the state of the
caliper C housing being installed on the bicycle.

Of course, the specific shapes of the biasing member 30
and 1ts constituent parts shown 1n FIGS. 7 and 8 are only one
example, and the biasing member 30 can have any shape or
be comprised of any shapes that achieve the function of
biasing one or both brake pads 10 to reduce or prevent
movement of the brake pad(s) 10 within the caliper C.

As shown 1 FIGS. § and 9, the caliper C can include a
pad fixing spring 50. The pad fixing spring 30 contacts the
support plate 12 of each brake pad 10 at parts of the support
plate 12 that are adjacent to the friction member 16. In so
doing, the pad fixing spring 50 biases the brake pads 10
away from the disc D and towards an inner surface of the
housing of the caliper C so that the brake pads 10 are 1n a
proper position relative to the disc D and/or the caliper C
especially when the brake pads 10 are in the non-braking
position. The pad fixing spring 50 can be made of a resilient
material such as, for example, steel, any other alloy, or even
carbon fiber. The pad fixing spring 30 includes a spring
mounting hole 52 through which the mounting pin 20 1s
inserted. As shown i FIG. 5, the shape of the spring
mounting hole 52 can be circular. But, the spring mounting
hole 52 can have any shape that matches a shape of the
mounting hole 11 and/or mounting pin 20. By biasing the
brake pads 10 away from the disc D and towards an inner
surface of the housing of the caliper C, the pad fixing spring,
50 helps to further prevent unwanted rattling of the brake
pads 10 within the housing of the caliper C.

In the above description and appended claims, the term
“comprising” and 1ts derivatives, are intended to be open
ended terms that specity the presence of the stated features,
clements, components, groups, integers, and/or steps, but do
not exclude the presence ol other unstated features, ele-
ments, components, groups, integers and/or steps. This
concept also applies to words of similar meaning, for
example, the terms “have,” “include,” and their derivatives.
As used herein, terms “radial” and “‘circumferential” are
terms relating to the radius and circumierence of the disc D.
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Although the term circumierential can sometimes refer to a
curved or circular direction, as used herein, a direction
parallel to straight line tangent to the circumierence of the
disc D at each radial location 1s what 1s meant by the
circumierential direction at that radial location.

While exemplary embodiments have been described to
explain the mmventive principles, it will be apparent to a
skilled artisan that various changes and modifications can be
made herein without departing from the broad inventive
principles. For example, the size, shape, location or orien-
tation of the various components can be changed as needed
and/or desired as long as the mtended result 1s achieved to
at least some degree. Components that are shown directly
connected or contacting each other can have intermediate
structures disposed between them. The functions of one
clement can be performed by two, and vice versa. It 1s not
necessary for all of the advantages described herein to be
achieved by a particular embodiment at the same time. Thus,
the foregoing descriptions of the exemplary embodiments
need not limit the appended claims unless expressly recited
therein.

What 1s claimed 1s:

1. A brake caliper for a bicycle, comprising:

a housing configured to be installed on the bicycle, the
bicycle including a disc attached to a wheel of the
bicycle;

a brake pad installed within the housing, the brake pad
configured to move between a braking position and a
non-braking position, the braking position being a
location within the housing where the brake pad con-
tacts the disc 1n a state where the housing 1s mstalled on
the bicycle, and the non-braking position being a loca-
tion within the housing where the brake pad 1s further
from the disc than the braking position 1n a state where
the housing 1s 1nstalled on the bicycle; and

a biasing member configured to bias the brake pad in a
downstream direction within the housing when the
brake pad 1s in the non-braking position, the down-
stream direction being parallel to a direction of rotation
of the disc when a wheel of the bicycle 1s rotating to
move the bicycle forward,

wherein:
the housing comprises:

a first housing wall that 1s located 1n the downstream
direction relative to the brake pad; and

a second wall that 1s located in an upstream direction
relative to the brake pad, the upstream direction
being opposite the downstream direction; and

a downstream-facing surface of the biasing member 1s

convexly shaped so that the biasing member contacts

both the second housing wall and the brake pad

while also maintaining a space between the biasing

member and the second housing wall.

2. The brake caliper according to claim 1, wherein:

the biasing member 1s configured to bias the brake pad
against the first housing wall so that the brake pad
contacts the first housing wall 1n both the braking
position and the non-braking position.

3. The brake caliper according to claim 2, wherein:

the housing comprises a second housing wall that 1s
located 1n an upstream direction relative to the brake
pad, the upstream direction being opposite the down-
stream direction; and

the biasing member contacts both the second housing wall
and the brake pad 1n order to bias the brake pad 1n the
downstream direction.
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4. The brake caliper according to claim 3, wherein:

the brake pad comprises:

a friction member; and

a support member, the support member having an

extension portion extending beyond the iriction

member 1n a direction parallel to a radial direction of
the disc 1n the state of the housing being installed on
the bicycle; and

the biasing member contacts the extension portion 1n

order to bias the brake pad in the downstream direction.

5. The brake caliper according to claim 4, wherein:

the biasing member comprises:

a contact surface that contacts the support member;

a lower tab located radially imnward from the contact
surtface 1n the radial direction of the disc in the state
of the housing being installed on the bicycle; and

an upper tab, the upper tab being located radially
outward from the contact surface in the radial direc-
tion of the disc in the state of the housing being
installed on the bicycle; and

both the lower tab and the upper tab contact the second

housing wall 1n order to bias the brake pad in the

downstream direction.

6. The brake caliper according to claim 5, wherein the
upper tab 1s connected to the second housing wall.

7. The brake caliper according to claim 6, wherein the
upper tab 1s embedded within the second housing wall.

8. The brake caliper according to claim 5, wherein the
lower tab contacts the second housing wall, but 1s not
connected to the second housing wall.

9. The brake caliper according to claim 1, wherein the
biasing member 1s made of a resilient material.

10. A brake caliper for a bicycle, comprising:

a housing configured to be installed on the bicycle, the
bicycle including a disc attached to a wheel of the
bicycle, the housing including a bleed port;

a brake pad configured to move between a braking
position and a non-braking position, the braking posi-
tion being a location 1n the housing where the brake pad
contacts the disc 1n a state where the housing 1is
installed on the bicycle, and the non-braking position
being a location in the housing where the brake pad 1s
further from the disc than the braking position 1n a state
where the housing 1s installed on the bicycle; and

a biasing member configured to bias the brake pad within
the housing 1n a direction away from the bleed port n
the non-braking position;

wherein:
the housing comprises:

a first housing wall that i1s located in the direction
away from the bleed port relative to the brake pad;
and

a second wall that 1s located 1n a direction toward the
bleed port relative to the brake pad; and

a brake-pad-facing surface of the biasing member 1s

convexly shaped so that the biasing member contacts

both the second housing wall and the brake pad
while also maintaining a space between the biasing
member and the second housing wall.

11. The brake caliper according to claim 10, wherein:

the biasing member 1s configured to bias the brake pad
against the first housing wall so that the brake pad
contacts the first housing wall 1n both the braking
position and the non-braking position.

12. The brake caliper according to claim 11, wherein:

the housing comprises a second housing wall that is
located 1n a direction toward the bleed port relative to
the brake pad; and
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the biasing member contacts both the second housing wall
and the brake pad in order to bias the brake pad away

from the second housing wall 1n the direction away

from the bleed port.

13. The brake caliper according to claim 12, wherein:

the brake pad comprises:

a friction member; and

a support member, the support member having an
extension portion extending beyond the Iriction
member 1n a direction parallel to a radial direction of

the disc in the state of the housing being installed on

the bicycle; and

the biasing member contacts the extension portion in
order to bias the brake pad 1n the direction away from
the bleed port.

14. The brake caliper according to claim 13, wherein:

the biasing member comprises:

a lower tab located radially inward from the brake-pad-
facing surface 1n the radial direction of the disc 1n the
state of the housing being installed on the bicycle;
and

an upper tab, the upper tab being located radially
outward from the brake-pad-facing surface in the
radial direction of the disc 1n the state of the housing
being installed on the bicycle; and
both the lower tab and the upper tab contact the second
housing wall 1n order to bias the brake pad in the
direction away from the bleed port.
15. The brake caliper according to claim 14, wherein the

16. The brake caliper according to claim 135, wherein the

upper tab 1s embedded within the second housing wall.

17. The brake caliper according to claim 14, wherein the

lower tab contacts the second housing wall, but 1s not
connected to the second housing wall.

18. The brake caliper according to claim 10, wherein the

biasing member 1s made of a resilient material.

19. A brake caliper for a bicycle, comprising:

a housing configured to be installed on the bicycle, the
bicycle including a disc attached to a wheel of the
bicycle;

10

15

20

25

30

35

12

a first brake pad installed within the housing, the first
brake pad configured to contact the disc 1n a state where
the housing is mnstalled on the bicycle, the first brake
pad comprises:

a first friction member; and

a first support member, the first support member having
a first extension portion extending beyond the first
friction member in a direction parallel to a radial
direction of the disc;

a second brake pad installed within the housing, the
second brake pad configured to contact the disc in a
state where the housing 1s installed on the bicycle, and
the second brake pad being provided 1n an opposite side
from the first brake pad with respect to the disc, the
second brake pad comprises:

a second Iriction member; and
a second support member, the second support member
having a second extension portion extending beyond
the second Iriction member 1n a direction parallel to
the radial direction of the disc; and

a biasing member contacting the first extension portion of
the first brake pad and the second extension portion of
the second brake pad simultaneously, the biasing mem-
ber configured to bias both the first brake pad and the
second brake pad in a same direction parallel to a
rotational direction of the disc,

wherein:
the housing comprises a housing wall; and
a brake-pads-facing surface of the biasing member is

convexly shaped so that the biasing member contacts
the housing wall, the first extension portion, and the
second extension portion to bias both the first brake
pad and the second brake pad 1n the same direction
parallel to the rotational direction of the disc while
also maintaining a space between the biasing mem-
ber and the housing wall.

20. The brake caliper according to claim 19, wherein the

biasing member 1s made of a resilient material.
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