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(57) ABSTRACT

A bicycle hydraulic assembly includes a casing, a first
piston, and a second piston. The casing has a hydraulic
chamber, an inlet channel, and an outlet channel connected
to the hydraulic chamber. The first piston is located in the
hydraulic chamber. The second piston is sleeved on the first
piston. The second piston has a first end portion and a second
end portion opposite to each other. The first end portion is
wider than the second end portion located farther away from
the inlet channel than the first end portion. When the first
piston is moved a distance smaller than a threshold distance,
the first piston is moved relative to the second piston while
the second piston is stationary relative to the casing. When
the first piston is moved a distance greater than the threshold
distance, the first piston forces the second piston to move
relative to the casing.
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BICYCLE HYDRAULIC ASSEMBLY AND
BICYCLE BRAKE DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This non-provisional application claims priority
under 35 US.C. § 119(a) on Patent Application No(s).
109132252 filed in Taiwan, R.O.C. on Sep. 18, 2020, the
entire contents of which are hereby incorporated by refer-
ence.

TECHNICAL FIELD

[0002] The disclosure relates to a hydraulic assembly and
a brake device, more particularly to a bicycle hydraulic
assembly and a bicycle brake device.

BACKGROUND

[0003] In recent years, road bikes, mountain bikes and
other types of bicycles are all popular in the market, and it
motivates bicycle manufacturers to pay more attention on
improving their products.

[0004] For the brake of the bicycle, a brake lever assembly
can drive a caliper to clamp a brake disk fixed on a bicycle
wheel via oil. When the brake lever assembly is operated, a
piston inside the brake lever assembly forces the oil to flow
into the caliper, such that the caliper is driven to clamp the
brake disk to brake the bicycle wheel. However, the oil
pressure produced by the movement of the piston of the
brake lever assembly is insufficient, causing the braking
force that the caliper applies on the bicycle wheel is not
strong enough. Therefore, how to solve the aforementioned
issue is one of the crucial topics in this field.

SUMMARY OF THE INVENTION

[0005] The disclosure provides a bicycle hydraulic assem-
bly and a bicycle brake device capable of providing a
sufficient hydraulic pressure required for braking.

[0006] One embodiment of the disclosure provides a
bicycle hydraulic assembly. The bicycle hydraulic assembly
is configured to accommodate an oil. The bicycle hydraulic
assembly includes a casing, a first piston, and a second
piston. The casing has a hydraulic chamber, an inlet channel,
and an outlet channel. The inlet channel and the outlet
channel are connected to the hydraulic chamber. The first
piston is movably located in the hydraulic chamber. The
second piston is movably located in the hydraulic chamber
and sleeved on the first piston. The second piston has a first
end portion and a second end portion located opposite to
each other. An outer diameter of the first end portion is
greater than an outer diameter of the second end portion, and
the second end portion is located farther away from the inlet
channel than the first end portion. When the first piston is
moved a distance smaller than a threshold distance by the
oil, the first piston is moved relative to the second piston
while the second piston is stationary relative to the casing.
When the first piston is moved a distance greater than the
threshold distance by the oil, the first piston forces the
second piston to move relative to the casing.

[0007] Another embodiment of the disclosure provides a
bicycle brake device. The bicycle brake device is configured
to accommodate an oil. The bicycle brake device includes a
brake lever assembly and a hydraulic assembly. The brake
lever assembly has an oil outlet. The hydraulic assembly is
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disposed on the brake lever assembly. The hydraulic assem-
bly includes a casing, a first piston, and a second piston. The
casing has a hydraulic chamber, an inlet channel, and an
outlet channel. The inlet channel and the outlet channel are
connected to the hydraulic chamber, and the inlet channel is
in fluid communication with the oil outlet of the brake lever
assembly. The first piston is movably located in the hydrau-
lic chamber. The second piston is movably located in the
hydraulic chamber and sleeved on the first piston. The
second piston has a first end portion and a second end
portion located opposite to each other. An outer diameter of
the first end portion is greater than an outer diameter of the
second end portion, and the second end portion is located
farther away from the inlet channel than the first end portion.
When the first piston is moved a distance smaller than a
threshold distance by the oil, the first piston is moved
relative to the second piston while the second piston is
stationary relative to the casing. When the first piston is
moved a distance greater than the threshold distance by the
oil, the first piston forces the second piston to move relative
to the casing.

[0008] Still another embodiment of the disclosure pro-
vides a bicycle brake device. The bicycle brake device is
configured to accommodate an oil. The bicycle brake device
includes a caliper and a hydraulic assembly. The caliper has
an oil inlet. The hydraulic assembly is disposed on the
caliper. The hydraulic assembly includes a casing, a first
piston, and a second piston. The casing has a hydraulic
chamber, an inlet channel, and an outlet channel. The inlet
channel and the outlet channel are connected to the hydrau-
lic chamber, and the outlet channel is in fluid communication
with the oil inlet of the caliper. The first piston is movably
located in the hydraulic chamber. The second piston is
movably located in the hydraulic chamber and sleeved on
the first piston. The second piston has a first end portion and
a second end portion located opposite to each other. An outer
diameter of the first end portion is greater than an outer
diameter of the second end portion, and the second end
portion is located farther away from the inlet channel than
the first end portion. When the first piston is moved a
distance smaller than a threshold distance by the oil, the first
piston is moved relative to the second piston while the
second piston is stationary relative to the casing. When the
first piston is moved a distance greater than the threshold
distance by the oil, the first piston forces the second piston
to move relative to the casing.

[0009] According to the bicycle hydraulic assemblies and
the bicycle brake devices as discussed in the above embodi-
ments, since the outer diameter of the first end portion of the
second piston is greater than the outer diameter of the second
end portion of the second piston, and the first piston is able
to move the second piston when the first piston was moved
a distance exceeding the threshold distance, the oil pressure
in the outlet channel can be increased and thereby increasing
the brake force that the caliper exerting on the wheel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The present disclosure will become better under-
stood from the detailed description given herein below and
the accompanying drawings which are given by way of
illustration only and thus are not intending to limit the
present disclosure and wherein:

[0011] FIG. 1 is a perspective view of a bicycle hydraulic
assembly according to a first embodiment of the disclosure;
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[0012] FIG.2 is an exploded view of the bicycle hydraulic
assembly in FIG. 1;

[0013] FIG. 3 is a cross-sectional view of the bicycle
hydraulic assembly in FIG. 1;

[0014] FIG. 4 is a cross-sectional view of the bicycle
hydraulic assembly in FIG. 1 when a first piston is moved a
distance smaller than a threshold distance;

[0015] FIG. 5 is a cross-sectional view of the bicycle
hydraulic assembly in FIG. 1 when the first piston is moved
a distance equal to the threshold distance;

[0016] FIG. 6 is a cross-sectional view of the bicycle
hydraulic assembly in FIG. 1 when the first piston is moved
a distance greater than the threshold distance;

[0017] FIG. 7 is a cross-sectional view of a bicycle
hydraulic assembly according to a second embodiment of
the disclosure;

[0018] FIG. 8 is a cross-sectional view of the bicycle
hydraulic assembly in FIG. 7 when a first piston is moved a
distance greater than a threshold distance;

[0019] FIG. 9 is a cross-sectional view of a bicycle
hydraulic assembly according to a third embodiment of the
disclosure;

[0020] FIG. 10 is a cross-sectional view of the bicycle
hydraulic assembly in FIG. 7 when a first piston is moved a
distance equal to a threshold distance;

[0021] FIG. 11 is a perspective view of a bicycle brake
device according to a fourth embodiment of the disclosure;
and

[0022] FIG. 12 is a perspective view of a bicycle brake
device according to a fifth embodiment of the disclosure.

DETAILED DESCRIPTION

[0023] In the following detailed description, for purposes
of explanation, numerous specific details are set forth in
order to provide a thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more
embodiments may be practiced without these specific
details. In other instances, well-known structures and
devices are schematically shown in order to simplify the
drawing.

[0024] In addition, the terms used in the present disclo-
sure, such as technical and scientific terms, have its own
meanings and can be comprehended by those skilled in the
art, unless the terms are additionally defined in the present
disclosure. That is, the terms used in the following para-
graphs should be read on the meaning commonly used in the
related fields and will not be overly explained, unless the
terms have a specific meaning in the present disclosure.
[0025] Referring to FIGS. 1 to 3, there are shown a
perspective view, an exploded view, and a cross-sectional
view of a bicycle hydraulic assembly 1 according to a first
embodiment of the disclosure.

[0026] Inthis embodiment, the bicycle hydraulic assembly
1 has a configuration capable of containing oil (not shown)
circulating behind the brake. Specifically, the hydraulic
assembly 1 includes a casing 10, a first piston 20, and a
second piston 30. In this embodiment, the bicycle hydraulic
assembly 1 may further include a magnet 40 and an elastic
component S0.

[0027] The casing 10 has a hydraulic chamber 11, an inlet
channel 12, and an outlet channel 13. Specifically, the casing
10 includes a first part 14 and a second part 15 assembled to
each other, the hydraulic chamber 11 and the outlet channel
13 are located in the first part 14, and the inlet channel 12
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is located in the second part 15. The hydraulic chamber 11
has a first chamber 111 and a second chamber 112 connected
to each other. A width W1 of the first chamber 111 is greater
than a width W2 of the second chamber 112. The first
chamber 111 is located closer to the inlet channel 12 than the
second chamber 112. The inlet channel 12 and the outlet
channel 13 are respectively connected to the first chamber
111 and the second chamber 112. In this embodiment, the
inlet channel 12 may be connected to a brake lever assembly
(not shown) via a tube (not shown), and the outlet channel
13 may be connected to a caliper (not shown) via another
tube (not shown).

[0028] The first piston 20 is movably located in the
hydraulic chamber 11, and different portions of the first
piston 20 are respectively located in the first chamber 111
and the second chamber 112 of the hydraulic chamber 11.
Specifically, the first piston 20 includes a head portion 21
and a body portion 22 connected to each other, the head
portion 21 is located in the first chamber 111, and the body
portion 22 extends outward from the first chamber 111 and
is located in the second chamber 112.

[0029] The second piston 30 is movable located in the
hydraulic chamber 11, and different portions of the second
piston 30 are respectively located in the first chamber 111
and the second chamber 112 of the hydraulic chamber 11.
The second piston 30 has a first end portion 31, a second end
portion 32, and a through hole 33. An outer diameter D1 of
the first end portion 31 is greater than an outer diameter D2
of the second end portion 32 of the second piston 30. The
first end portion 31 and the second end portion 32 of the
second piston 30 are respectively located in the first chamber
111 and the second chamber 112. The body portion 22 of the
first piston 20 is disposed through the through hole 33 of the
second piston 30; that is, the second piston 30 is sleeved on
the body portion 22 of the first piston 20. In this embodi-
ment, the through hole 33 of the second piston 30 has a wide
portion 331 and a narrow portion 332 connected to each
other. The wide portion 331 of the through hole 33 is located
closer to the inlet channel 12 than the narrow portion 332.
A width W3 of the wide portion 331 is greater than a width
W4 of the narrow portion 332. A contact surface 333 is
formed between the wide portion 331 and the narrow portion
332. A width W5 of the head portion 21 of the first piston 20
is smaller than the width W3 of the wide portion 331 of the
through hole 33 and greater than the width W4 of the narrow
portion 332 of the through hole 33. A width W6 of the body
portion 22 of the first piston 20 is smaller than the width W4
of the narrow portion 332 of the through hole 33. The body
portion 22 of the first piston 20 is partially located in the
narrow portion 332 of the through hole 33. The contact
surface 333 is located farther away from the inlet channel 12
than the head portion 21 of the first piston 20.

[0030] In this embodiment, the magnet 40 is disposed in
the first chamber 111 and located at a side of the head portion
21 of the first piston 20 located away from the contact
surface 333. The magnet 40 has a hole 41 aligned with and
in fluid communication with the inlet channel 12. The first
piston 20 is made of, for example, any suitable ferrous
material. The magnet 40 is provided to force the head
portion 21 of the first piston 20 to move away from the
contact surface 333.

[0031] In this embodiment, the head portion 21 of the first
piston 20 has a top surface 211, an annular outer surface 212,
and a plurality of recesses 213. The top surface 211 of the
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first piston 20 faces the magnet 40. The annular outer surface
212 of the first piston 20 is connected to the top surface 211.
The recesses 213 are recessed from the top surface 211 and
connected to the annular outer surface 212. The recesses 213
are in fluid communication with one another and also in fluid
communication with the wide portion 331 of the through
hole 33. Note that the first piston of another embodiment
may have only one recess on its top surface.

[0032] The elastic component 50 is, for example, a com-
pression spring. The elastic component 50 is located in the
first chamber 111 and sleeved on the second piston 30. Two
opposite ends of the elastic component 50 respectively press
against the first end portion 31 of the second piston 30 and
a contact surface 113 formed between the first chamber 111
and the second chamber 112. The elastic component 50 is
configured to force the second piston 30 to move toward the
inlet channel 12.

[0033] As shown in FIG. 3, when the first piston 20 is in
an initial position P, the top surface 211 of the first piston 20
is in contact with the magnet 40, and the head portion 21 of
the first piston 20 is spaced apart from the contact surface
333 located in the through hole 33 of the second piston 30,
such that the inlet channel 12 is in fluid communication with
the outlet channel 13 via the hole 41 of the magnet 40, the
recesses 213 of the first piston 20, the through hole 33, and
the second chamber 112. At this moment, when the brake
lever assembly is pushed, oil flows through the tube con-
nected to the brake lever assembly, the inlet channel 12, the
hole 41 of the magnet 40, the recesses 213 of the first piston
20, the through hole 33, the second chamber 112, the outlet
channel 13, the tube connected to the caliper and then push
pistons of the caliper, such that linings of the caliper are
pushed to against the brake disk (not shown).

[0034] When the linings are clamping the bicycle disk and
the caliper is unable to further squeeze the linings against the
disk, the oil pressure inside the hydraulic chamber 11 of the
casing 10 gradually increases, causing the first piston 20 to
move relative to the casing 10.

[0035] Then, referring to FIG. 4, it depicts a cross-sec-
tional view of the bicycle hydraulic assembly 1 when the
first piston 20 has moved a distance T1 from the initial
position P.

[0036] As shown, when the first piston 20 has moved a
distance T1 from the initial position P, the distance T1 is
smaller than a threshold distance T, thus the first piston 20
is moved relative to the second piston 30 but the second
piston 30 remains at the same position. At this moment, the
head portion 21 of the first piston 20 is still spaced apart
from the contact surface 333, thus the inlet channel 12 is still
in fluid communication with the second chamber 112 via the
through hole 33.

[0037] Then, referring to FIGS. 5 and 6, FIG. 5 depicts a
cross-sectional view of the bicycle hydraulic assembly 1
when the first piston 20 has moved the threshold distance T
from the initial position P, and FIG. 6 depicts a cross-
sectional view of the bicycle hydraulic assembly 1 when the
first piston 20 has moved a distance T3 greater than the
threshold distance T from the initial position P.

[0038] As shown in FIG. 5, when the first piston 20 has
moved the threshold distance T from the initial position P
(i.e., a distance T2), the head portion 21 of the first piston 20
is in contact with the contact surface 333 so as to block the
through hole 33, such that the inlet channel 12 is not in fluid
communication with the second chamber 112. At this
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moment, the first piston 20 and the second piston 30
temporarily become into a single piston 60. As the oil keeps
pushing the first piston 20 further away from the initial
position P, the oils pushes the second piston 30 relative to the
casing 10 by pushing the first piston 20, such that the piston
60 compresses the elastic component 50 with the casing 10.

[0039] Then, as shown in FIG. 6, when the first piston 20
has moved a distance T3 that is greater than the threshold
distance T from the initial position P, the piston 60 is in a
static equilibrium state; that is, the force that the oil in the
first chamber 111 applies on the piston 60 is substantially
equal to the force that the oil in the second chamber 112
applies against the piston 60. The force that the oil in the first
chamber 111 applies on the piston 60 is exerted on a surface
of the head portion 21 of the first piston 20 facing the inlet
channel 12 and a surface of the first end portion 31 of the
second piston 30 facing the inlet channel 12. The sum of the
surface area of the surface of the head portion 21 of the first
piston 20 facing the inlet channel 12 and the surface area of
the surface of the first end portion 31 of the second piston 30
facing the inlet channel 12 is approximately equal to (D1/
2)?xmt, where D1 is denoted as the outer diameter of the first
end portion 31 of the second piston 30. In addition, the force
that the oil in the second chamber 112 applies on the piston
60 is exerted on a surface of the second end portion 32 of the
second piston 30 located close to the outlet channel 13.
Since the body portion 22 of the first piston 20 is disposed
through the through hole 33 so as to have a portion located
in the second chamber 112, the surface area that the oil in the
second chamber 112 applies on the piston 60 may be
approximately equal to (D2/2)*xm—(W6/2)*xm, where D2 is
denoted as the outer diameter of the second end portion 32
of the second piston 30, and W6 is denoted as the outer
diameter of the body portion 22 of the first piston 20.

[0040] During the static equilibrium state of the piston 60,
the surface area that the oil in the first chamber 111 applies
on the piston 60 is larger than the surface area that the oil in
the second chamber 112 applies on the piston 60, thus the oil
pressure in the first chamber 111 is smaller than that in the
second chamber 112, where the ratio of the oil pressure in
the second chamber 112 to the oil pressure in the first
chamber 111 is approximately equal to the ratio of the
surface area that the oil in the first chamber 111 applies on
the piston 60 to the surface area that the oil in the second
chamber 112 applies on the piston 60. For example, the outer
diameter D1 of the first end portion 31 of the second piston
30 is 10 mm, the outer diameter D2 of the second end
portion 32 of the second piston 30 is 6 mm, then the outer
diameter (e.g., W6) of the body portion 22 of the first piston
20 is 3.5 mm, and the ratio of the oil pressure in the second
chamber 112 to the oil pressure in the first chamber 111 may
be above 4, as shown below:

5x5%3.14/(3x3%3.14-1.75x1.75x3.14)=4.2

[0041] As discussed, since the outer diameter D1 of the
first end portion 31 of the second piston 30 is greater than the
outer diameter D2 of the second end portion 32 of the second
piston 30, and the first piston 20 is able to move the second
piston 30 when the first piston 20 was moved a distance
exceeding the threshold distance T, the oil pressure in the
outlet channel 13 can be increased and thereby increasing
the brake force that the caliper exerting on the wheel.

[0042] When the lever is released, the force that the oil in
the first chamber 111 applies on the first piston 20 is
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removed, the elastic component 50 pushes the second piston
30 back to its original position, and then the magnet 40
forces the first piston 20 back to the initial position P.
[0043] Then, referring to FIGS. 7 and 8, there are shown
a cross-sectional view of a bicycle hydraulic assembly 1a
according to a second embodiment of the disclosure and a
cross-sectional view of the bicycle hydraulic assembly 1a in
FIG. 7 when a first piston 20qa is moved a distance T4 greater
than a threshold distance T.

[0044] The bicycle hydraulic assembly 1a has a configu-
ration similar to that of the bicycle hydraulic assembly 1 of
the previous embodiment, thus only the differences between
these two embodiments will be described in detail herein-
after. Specifically, in the bicycle hydraulic assembly 1a, the
components used to force the second piston to return to its
original position is different from that of the previous
embodiment, thus the following paragraphs are mainly for
the details of the components of the bicycle hydraulic
assembly 1a used to force the second piston to return to its
original position, and the other components and structures
may be understood with reference to the aforementioned
descriptions.

[0045] Inthis embodiment, the bicycle hydraulic assembly
1a includes two magnet 70a and 80q instead of the elastic
component. The magnets 70a and 80a are located in a first
chamber 111a of a casing 10a. The magnet 70a is in contact
with a first end portion 31a of a second piston 30qa, and the
magnet 80q is in contact with a contact surface 1134 formed
between the first chamber 1114 and a second chamber 1124
of the casing 10a. The magnets 70a and 80a are repulsive
from each other to provide a force to move the second piston
30a toward an inlet channel 12a of the casing 10a.

[0046] As shown in FIG. 8, when the first piston 20qa is
moved a distance T4 greater than the threshold T from the
initial position P by the oil, the second piston 30 is moved
by the first piston 20qa, and the magnet 70a is moved toward
the magnet 80 by the first end portion 31a of the second
piston 30a. When the force that the oil applies on the first
piston 20a is removed, the repulsive force between the
magnets 70a and 80a makes the magnet 70a move the
second piston 30a back to its original position, and the
magnet 40a forces the first piston 20q to return to the initial
position P.

[0047] Then, referring to FIG. 9, there is shown a cross-
sectional view of a bicycle hydraulic assembly 15 according
to a third embodiment of the disclosure.

[0048] Inthis embodiment, the bicycle hydraulic assembly
15 is similar with the hydraulic assembly 1 of the previous
embodiment, and therefore the following paragraphs mainly
introduce the difference between them, and the other com-
ponents and structures may be understood with reference to
the aforementioned descriptions.

[0049] As shown, the bicycle hydraulic assembly 15 fur-
ther includes a sealing ring 705. The sealing ring 705 is, for
example, made of rubber. The sealing ring 705 is located in
a wide portion 3315 of a through hole 335 of a second piston
305. A body portion 2256 of a first piston 205 is disposed
through the sealing ring 705 and partially located in a narrow
portion 33254 of the through hole 3354. The sealing ring 706
is located between a head portion 215 of the first piston 205
and a contact surface 3335 of the through hole 335. When
the first piston 205 is moved a distance smaller than a
threshold distance Tb from the initial position P by the oil,
the head portion 215 of the first piston 205 is spaced apart
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from the sealing ring 704, such that the inlet channel 125 is
in fluid communication the second chamber 1125 via the
through hole 335 so as to be in fluid communication with the
outlet channel 135.

[0050] Then, referring to FIG. 10, there is shown a cross-
sectional view of the bicycle hydraulic assembly 15 in FIG.
7 when the first piston 205 is moved a distance equal to a
threshold distance.

[0051] When the first piston 205 is moved a distance equal
to the threshold distance Tb from the initial position P by the
oil, the sealing ring 705 is clamped between the head portion
215 of the first piston 205 and the contact surface 3335 so
as to block the through hole 335, such that the inlet channel
125 is not in fluid communication with the second chamber
1125, and thus not in fluid communication with the outlet
channel 135.

[0052] In this embodiment, the sealing ring 705 can fur-
ther ensure the through hole 335 is blocked for preventing
the inlet channel 126 from being in fluid communication
with the outlet channel 135.

[0053] Then, referring to FIG. 11, there is a perspective
view of a bicycle brake device 100¢ according to a fourth
embodiment of the disclosure.

[0054] In this embodiment, the bicycle brake device 100¢
is configured to accommodate an oil (not shown). The
bicycle brake device 100c¢ includes a brake lever assembly
2¢ and a hydraulic assembly 1. The hydraulic assembly 1 is
directly disposed on the brake lever assembly 2¢. The
hydraulic assembly 1 of this embodiment is the same as the
hydraulic assembly 1 of the previous embodiment, and thus
the detail of the hydraulic assembly 1 will not be repeatedly
introduced. The brake lever assembly 2¢ has an oil outlet 3¢.
The inlet channel 12 (as shown in FIG. 3) of the casing 10
of the hydraulic assembly 1 is in fluid communication with
the oil outlet 3¢ of the brake lever assembly 2c.

[0055] Note that the hydraulic assembly 1 is not restricted
to be located outside the brake lever assembly 2¢; in some
other embodiments, the hydraulic assembly and the brake
lever assembly may share the same casing, and the other
components of the hydraulic assembly are disposed in such
casing. In addition, the bicycle brake device may include the
hydraulic assembly 1a or 15 of the previous embodiment.

[0056] Then, referring to FIG. 12, there is shown a per-
spective view of a bicycle brake device 14 according to a
fifth embodiment of the disclosure.

[0057] In this embodiment, the bicycle brake device 1004
is configured to accommodate an oil. The bicycle brake
device 1004 includes a caliper 24 and a hydraulic assembly
1. The hydraulic assembly 1 is directly disposed on the
caliper 2d. The hydraulic assembly 1 is the same as the
hydraulic assembly 1 of the previous embodiment, and thus
the detail of the hydraulic assembly 1 will not be repeatedly
introduced. The caliper 24 has an oil inlet 34. The outlet
channel 13 (as shown in FIG. 3) of the casing 10 of the
hydraulic assembly 1 is in fluid communication with the oil
inlet 34 of the caliper 2d.

[0058] Note that the hydraulic assembly is not restricted to
be located outside the caliper 2d; in some other embodi-
ments, the hydraulic assembly and the caliper may share the
same casing, and the other components of the hydraulic
assembly are disposed in such casing. In addition, the
bicycle brake device may include the hydraulic assembly 1a
or 15 of the previous embodiment.
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[0059] According to the bicycle hydraulic assemblies and
the bicycle brake devices as discussed in the above embodi-
ments, since the outer diameter of the first end portion of the
second piston is greater than the outer diameter of the second
end portion of the second piston, and the first piston is able
to move the second piston when the first piston was moved
a distance exceeding the threshold distance, the oil pressure
in the outlet channel can be increased and thereby increasing
the brake force that the caliper exerting on the wheel.
[0060] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
present disclosure. It is intended that the specification and
examples be considered as exemplary embodiments only,
with a scope of the disclosure being indicated by the
following claims and their equivalents.

What is claimed is:

1. A bicycle hydraulic assembly, configured to accommo-
date an oil, comprising:

a casing, having a hydraulic chamber, an inlet channel,
and an outlet channel, wherein the inlet channel and the
outlet channel are connected to the hydraulic chamber;

a first piston, movably located in the hydraulic chamber;
and

a second piston, movably located in the hydraulic cham-
ber and sleeved on the first piston, wherein the second
piston has a first end portion and a second end portion
located opposite to each other, an outer diameter of the
first end portion is greater than an outer diameter of the
second end portion, and the second end portion is
located farther away from the inlet channel than the
first end portion;

wherein when the first piston is moved a distance smaller
than a threshold distance by the oil, the first piston is
moved relative to the second piston while the second
piston is stationary relative to the casing;

wherein when the first piston is moved a distance greater
than the threshold distance by the oil, the first piston
forces the second piston to move relative to the casing.

2. The bicycle hydraulic assembly according to claim 1,
wherein the hydraulic chamber has a first chamber and a
second chamber connected to each other, a width of the first
chamber is greater than a width of the second chamber, the
first chamber is located closer to the inlet channel than the
second chamber, the inlet channel and the outlet channel are
respectively connected to the first chamber and the second
chamber, different portions of the first piston are respec-
tively located in the first chamber and the second chamber,
the first end portion and the second end portion of the second
piston are respectively located in the first chamber and the
second chamber, the second piston has a through hole, the
first piston is disposed through the through hole of the
second piston; when the first piston is moved the distance
smaller than the threshold distance by the oil, the inlet
channel is in fluid communication with the second chamber
via the through hole of the second piston; when the first
piston is moved a distance equal to the threshold distance by
the oil, the first piston blocks the through hole, such that the
inlet channel is not in fluid communication with the second
chamber.

3. The bicycle hydraulic assembly according to claim 2,
wherein the through hole of the second piston has a wide
portion and a narrow portion connected to each other, a
width of the wide portion is larger than a width of the narrow
portion, a contact surface is formed between the wide
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portion and the narrow portion, the wide portion is located
closer to the inlet channel than the narrow portion, the first
piston comprises a head portion and a body portion con-
nected to each other, a width of the head portion is smaller
than the width of the wide portion and greater than the width
of the narrow portion of the through hole, a width of the
body portion is smaller than the width of the narrow portion
of the through hole, the body portion is partially located in
the narrow portion; when the first piston is moved the
distance smaller than the threshold distance by the oil, the
head portion of the first piston is spaced apart from the
contact surface, such that the inlet channel is in fluid
communication with the second chamber via the through
hole; when the first piston is moved the distance equal to the
threshold distance by the oil, the head portion of the first
piston is in contact with the contact surface so as to block the
through hole.

4. The bicycle hydraulic assembly according to claim 3,
further comprising a magnet, wherein the first piston is made
of a ferrous material, the magnet is disposed in the first
chamber and located at a side of the head portion of the first
piston located away from the contact surface, and the
magnet is configured to force the head portion of the first
piston to move away from the contact surface.

5. The bicycle hydraulic assembly according to claim 4,
wherein the magnet has a hole, the hole is in fluid commu-
nication with the inlet channel, the first piston has a top
surface, an annular outer surface, and at least one recess, the
top surface faces the magnet, the annular outer surface is
connected to the top surface, the at least one recess is
recessed from the top surface and connected to the annular
outer surface; when the first piston is in an initial position,
the top surface of the first piston is in contact with the
magnet, and the inlet channel is in fluid communication with
the wide portion of the through hole via the hole of the
magnet and the at least one recess of the first piston.

6. The bicycle hydraulic assembly according to claim 2,
further comprising two magnets, wherein the magnets are
located in the first chamber, one of the magnets is in contact
with the first end portion of the second piston, the other one
of the magnets is in contact with a contact surface between
the first chamber and the second chamber, and the magnets
are repulsive from each other so as to provide a force to
move the second piston toward the inlet channel.

7. The bicycle hydraulic assembly according to claim 2,
further comprising an elastic component, wherein the elastic
component is located in the first chamber, and the elastic
component is configured to force the second piston to move
toward the inlet channel.

8. The bicycle hydraulic assembly according to claim 7,
wherein the elastic component is sleeved on the second
piston, and two opposite ends of the elastic component
respectively press against the first end portion of the second
piston and a contact surface between the first chamber and
the second chamber.

9. The bicycle hydraulic assembly according to claim 2,
further comprising a sealing ring, wherein the through hole
of the second piston has a wide portion and a narrow portion
connected to each other, a width of the wide portion is
greater than a width of the narrow portion, a contact surface
is formed between the wide portion and the narrow portion,
the wide portion is located closer to the inlet channel than
the narrow portion, the sealing ring is located at the wide
portion, the first piston comprises a head portion and a body
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portion connected to each other, a width of the head portion
is smaller than the width of the wide portion and greater than
the width of the narrow portion of the through hole, a width
of the body portion is smaller than the width of the narrow
portion of the through hole, the body portion is disposed
through the sealing ring and partially located in the narrow
portion, the sealing ring is located between the head portion
and the contact surface; when the first piston is moved the
distance smaller than the threshold distance by the oil, the
head portion of the first piston is spaced apart from the
sealing ring, such that the inlet channel is in fluid commu-
nication with the second chamber via the through hole; when
the first piston is moved the distance equal to the threshold
distance by the oil, the sealing ring is clamped between the
head portion of the first piston and the contact surface so as
to block the through hole.

10. A bicycle brake device, configured to accommodate an
oil, comprising:

a brake lever assembly, having an oil outlet; and

a hydraulic assembly, disposed on the brake lever assem-

bly, comprising:

a casing, having a hydraulic chamber, an inlet channel,
and an outlet channel, wherein the inlet channel and
the outlet channel are connected to the hydraulic
chamber, and the inlet channel is in fluid communi-
cation with the oil outlet of the brake lever assembly;

a first piston, movably located in the hydraulic cham-
ber; and

a second piston, movably located in the hydraulic
chamber and sleeved on the first piston, wherein the
second piston has a first end portion and a second end
portion opposite to each other, an outer diameter of
the first end portion is greater than an outer diameter
of'the second end portion, and the second end portion
is located farther away from the inlet channel than
the first end portion;
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wherein when the first piston is moved a distance smaller
than a threshold distance by the oil, the first piston is
moved relative to the second piston while the second
piston is stationary relative to the casing;

wherein when the first piston is moved a distance greater
than the threshold distance by the oil, the first piston
forces the second piston to move relative to the casing.

11. A bicycle brake device, configured to accommodate an

oil, comprising:
a caliper, having an oil inlet; and
a hydraulic assembly, disposed on the caliper, comprising:

a casing, having a hydraulic chamber, an inlet channel,
and an outlet channel, wherein the inlet channel and
the outlet channel are connected to the hydraulic
chamber, and the outlet channel is in fluid commu-
nication with the oil inlet of the caliper;

a first piston, movably located in the hydraulic cham-
ber; and
a second piston, movably located in the hydraulic
chamber and sleeved on the first piston, wherein the
second piston has a first end portion and a second end
portion opposite to each other, an outer diameter of
the first end portion is greater than an outer diameter
of'the second end portion, and the second end portion
is located farther away from the inlet channel than
the first end portion;
wherein when the first piston is moved a distance smaller
than a threshold distance by the oil, the first piston is
moved relative to the second piston while the second
piston is stationary relative to the casing;
wherein when the first piston is moved a distance greater
than the threshold distance by the oil, the first piston
forces the second piston to move relative to the casing.
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