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Description

TECHNICAL FIELD

[0001] The present invention relates to an improve-
ment in a vehicle disc brake device.

BACKGROUND ART

[0002] Disc brake devices in which the disc is pressed
by two pistons via pads are conventionally known, as
disclosed in Japanese Patent No. 2750862.
[0003] The caliper body disclosed in Japanese Patent
No. 2750862 is equipped with movable large diameter
and small diameter pistons, which are two pistons for
pressing the disc plate via brake pads. The brake pads
have pad set pins that are held movably in the axial di-
rection of the disc plate and that position the disc plate
in the peripheral direction. Braking torque from the brake
pads is received by a pair of braking torque-receiving
components.
[0004] The pad set pins are disposed in the longitudinal
center of the brake pads.
[0005] The brake pads are composed of pads for slid-
ing against the disc plate and back plates for supporting
the pads.
[0006] When brake hydraulic pressure is produced
and the disc plate is pressed by the large diameter and
small diameter pistons via the brake pads to brake the
disc plate, the brake pads move in the axial direction of
the disc plate while sliding with the pad set pins and the
braking torque-receiving components on the large diam-
eter piston side.
[0007] Because virtually no braking torque acts on the
pad set pin at this time, the pad set pin of the brake pads
tends to move in the axial direction of the disc plate more
than the braking torque-receiving component side of the
brake pads, and the pad set pin side of the brake pads
thus tends to undergo more wear than the braking torque-
receiving component side of the brake pads; that is, un-
even wear tends to develop.
[0008] In Japanese Patent No. 2750862, the large di-
ameter piston is disposed near the braking torque-receiv-
ing component on the side where the disc plate comes
out of the caliper body, and the small diameter piston is
disposed on the side where the disc plate enters the cal-
iper body, so that the pressing force with which the brake
pads are pressed by the large diameter piston is greater
than the pressing force with which the brake pads are
pressed by the small diameter piston, suppressing une-
ven wear on the brake pads. However, the pad set pin
and braking torque-receiving component are sometimes
farther apart from each other, depending on the caliper
body structure, and there is a need to prevent uneven
wear on brake pads in these types of structures as well.
[0009] In front wheel disc brake devices for two-
wheeled vehicles where, for example, the large diameter
piston of the two pistons is actuated by the brake lever

on the right side of the handlebar and the small diameter
piston is actuated by the brake lever on the left side of
the handlebar or a brake pedal along with the piston of
the rear wheel brake device, only one or the other of the
large diameter piston or small diameter piston is some-
times actuated, which tends to cause uneven wear on a
brake pad 11, necessitating some sort of action to prevent
such uneven wear.
[0010] A further disc brake device in which the disc is
pressed by two pistons via pads is disclosed in JP 11
082569 A.
[0011] Moreover, a disc brake device comprising a
small diameter piston and a large diameter piston is
known from JP 01 295032 A. In this disc brake device,
the small diameter piston is fitted so as to become close
to the inlet side in the disc rotating direction while the
large diameter piston is fitted so as to become close to
the outlet side in the disc rotating direction.

DISCLOSURE OF THE INVENTION

[0012] An object of the invention is to prevent uneven
wear on brake pads in a vehicle disc brake device.
[0013] According to a first aspect of the present inven-
tion, there is provided a vehicle disc brake device which
comprises: pistons for pressing a disk rotor with a brake
caliper via brake pads; a set pin passing through a set
pin hole in each of the brake pads, for movably supporting
the brake pads in the axial direction of the disk rotor; and
a torque-receiving component for receiving braking
torque from the brake pads during braking, wherein the
set pin is disposed offset, in relation to the longitudinal
center of the brake pads, on the entry side where the disc
rotor enters into the brake caliper; and the pistons have
a first piston having a center offset on the side near the
set pin and toward the center of the disc rotor away from
the middle of the sliding range of the disc rotor, and a
second piston having a center located toward the torque-
receiving component, farther than the first piston from
the set pin, and in the middle of the sliding range of the
disc rotor.
[0014] When each of the brake pads moves toward
the disc rotor as the disc rotor is braked, friction force is
produced between the set pin and the set pin hole as
well as between the torque-receiving component and the
brake pads. At that time, virtually no braking torque acts
on the set pin, and the friction force between the set pin
and the set pin hole is thus lower than the friction force
between the torque-receiving component and brake
pads.
[0015] The set pin side of the brake pads thus tends
to move toward the disc rotor more than does the torque-
receiving component side of the brake pads.
[0016] When the pressing force applied by the piston
to the brake pads is relatively low, the set pin side of the
brake pads comes into contact with the disc rotor, where-
as the torque-receiving component side of the brake pads
does not come into contact with the disc rotor; that is, the
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brake pads becomes inclined in relation to the disc rotor.
As a result, uneven wear develops on the brake pads.
[0017] When the pressing force applied by the piston
to the brake pads is greater, the entire brake pads come
into contact with the disc rotor, without the brake pads
becoming inclined, but due to differences in the friction
force, the pressing force with which the disc rotor is
pressed by the set pin side of the brake pads is greater
than the pressing force with which the disc rotor is
pressed by the torque-receiving component side of the
brake pads, resulting in greater wear on the set pin side
of the brake pads than on the torque-receiving compo-
nent side of the brake pads. That is, uneven wear devel-
ops on the brake pads.
[0018] In view of this, the first piston on the side near
the set pin is disposed so that the center is located toward
the disc rotor center away from the center of the sliding
range of the disc rotor. When this arrangement is adopt-
ed, the distance between the first piston and the set pin
increases, and the pressing force on the set pin side of
the brake pads decreases in conjunction with an increase
in the force needed to move the brake pads while the
pads slide toward the set pin. In other words, the differ-
ence from the pressing force on the torque-receiving
component side of the brake pads is lowered to ensure
that the angle between the set pin and the first piston
center is lower than when the distance between the set
pin and the first piston center is shorter. As a result, the
brake pads are less likely to become inclined, and the
brake pads are less likely to undergo uneven wear.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a schematic view showing a vehicle front
wheel disc brake device according to a first embod-
iment of the present invention;
FIG. 2 is a cross-sectional view showing the front
wheel disc brake device of FIG. 1;
FIG. 3 is a cross-sectional side view showing a brake
caliper of the disc brake device of FIG. 1;
FIG. 4 is a side view showing a brake caliper of a
front wheel disc brake device according to a second
embodiment not covered by the present invention;
FIG. 5 is a side view showing a brake caliper of a
front wheel disc brake device according to a third
embodiment not covered by the present invention;
and
FIG. 6 is a schematic view showing a vehicle disc
brake device according to a fourth embodiment of
the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0020] Reference is now made to FIGS. 1 to 3 illustrat-
ing a disc brake device according to a first embodiment
of the present invention.

[0021] The front and rear wheel disc brake devices 10,
40 shown in FIG. 1 are drawn horizontally for conven-
ience so as to be more readily understandable.
[0022] The front wheel disc brake device 10 includes
a disk rotor 11 integrally attached to the front wheel, and
a brake caliper 12 for braking the disc rotor 11.
[0023] The brake caliper 12 has an upper cylinder com-
ponent 21 and a lower cylinder component 22. The upper
cylinder component 21 is connected by a brake line 23
to a right master cylinder 27 disposed near the right grip
26 of a handlebar 24. The lower cylinder component 22
is connected by a brake line 33 to a left master cylinder
37 disposed near the left grip 36 of the handlebar 24.
[0024] The rear wheel disc brake device 40 includes
a disc rotor 41 integrally attached to the rear wheel, and
a brake caliper 42 for braking the disc rotor 41.
[0025] A cylinder component 43 provided in the brake
caliper 42 is connected by a brake line 44 to the brake
line 33, and is furthermore connected by the brake line
33 to the lower cylinder component 22 of the front wheel
disc brake device 10.
[0026] A right brake lever 51 is attached to the handle-
bar 24. The right brake lever 51 is operated to produce
hydraulic pressure in the right master cylinder 27, the
hydraulic pressure being transmitted through the brake
line 23 to the upper cylinder component 21 to brake the
disc rotor 11, that is, the front wheel.
[0027] A left brake lever 52 is attached to the handlebar
24. The left brake lever 52 is operated to produce hy-
draulic pressure in the left master cylinder 37, and the
hydraulic pressure is transmitted through the brake line
33 to the lower cylinder component 22 to brake the disc
rotor 11, that is, the front wheel, while hydraulic pressure
in the left master cylinder 37 is also transmitted through
the brake line 44 to the cylinder component 43 to brake
the disc rotor 41, that is, the rear wheel.
[0028] The above front wheel disc brake device 10,
right master cylinder 27, left master cylinder 37, rear
wheel disc brake device 40, right brake lever 51, left brake
lever 52, and brake lines 23, 33, and 44 constitute a CBS
(Combined Brake System) 60. The front wheel disc brake
device 10 can be individually braked by the right brake
lever 51 and left brake lever 52, and the front wheel disc
brake device 10 and rear wheel disc brake device 40 can
both be braked by the left brake lever 52.
[0029] As shown in FIG. 2, the brake caliper 12 of the
front wheel disc brake device 10 is composed of a caliper
bracket 71 attached to the vehicle body side (such as the
front fork supporting the front wheel), a pair of slide pins
72 (only one shown in the figure) attached to the caliper
bracket 71, and a caliper assembly 73 slidably attached
to the slide pins 72.
[0030] A pin boot 74 is provided between the slide pins
72 and caliper assembly 73. The interior of the pin boot
74 is filled with grease.
[0031] The caliper assembly 73 is composed of a cal-
iper body 77 having a U-shaped cross section, a first
cylinder bore 78 provided in one end of the caliper body
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77, a first piston 81 movably inserted into the first cylinder
bore 78, a first heat-insulating insulator 83 mounted at
the distal end of the first piston 81, a first cover plate 84
attached to the leading end of the first insulator 83 to
evenly press the brake pads 86 described below, a sec-
ond cylinder bore 79 (FIG. 3) provided in one end of the
caliper body 77, a second piston 82 (FIG. 3) movably
inserted into the second cylinder bore 79, a second heat-
insulating insulator (not shown) mounted at the leading
end of the second piston 82, a second cover plate (not
shown) attached to the leading end of the second insu-
lator to evenly press the brake pads 86, and the pair of
brake pads 86, 86 sandwiching the disc rotor 11, which
are disposed between the first cover plate 84 and second
cover plate and the protruding end 77a provided at the
other end of the caliper body 77.
[0032] The brake pads 86 are composed of a pad body
91 sliding with the disc rotor 11, and a back plate 92
provided on the back side of the pad body 91 to support
the pad body 91.
[0033] The symbol 77b indicates a brake fluid channel
for feeding and discharging brake fluid that fills a hydrau-
lic chamber 95 formed by the first cylinder bore 78 and
first piston 81,, and is connected to the brake line 33 (see
FIG. 1).
[0034] Seal members 97 and 98 mounted on the inner
peripheral surface of the first cylinder bore 78 seal off the
first cylinder bore 78 and first piston 81.
[0035] The above caliper body 77, first cylinder bore
78, first piston 81, first insulator 83, first cover plate 84,
and seal members 97 and 98 constitute the lower cylinder
component 22.
[0036] The upper cylinder member 21 (see FIG. 1) is
formed by the cylinder body 77, the second cylinder bore,
the second piston 82 (FIG. 3), the second insulator, the
second cover plate, and the seal members mounted on
the inner peripheral surface of the second cylinder bore
79 to seal off the second cylinder bore 79 and second
piston 82. The brake line 23 (see FIG. 1) is connected to
a hydraulic chamber (not shown) formed by the second
cylinder bore and second piston 82 of the upper cylinder
component 21.
[0037] As shown in FIG. 3, the pair of slide pins 72
(only one shown) are attached to the caliper bracket 71
of the brake caliper 12. The caliper body 77 is slidably
(sliding in the depthwise direction of the page) attached
to the slide pins 72. The first piston 81 and second piston
82 are movably (moving in the depthwise direction of the
page) provided on the caliper body 77. The brake pads
86 are disposed on the side of the first piston 81 and
second piston 82.
[0038] A set pin 101 extending in the axial direction of
the disc rotor 11 is attached to the bottom of the caliper
body 77 to hold the brake pads 86.
[0039] A holding component 103 is integrally formed
at one end of the back plate 92. A protrusion 104 on the
pad side is integrally formed at the other end of the back
plate 92. The set pin 101 is passed through an elliptical

holding hole 103a formed in the holding component 103.
The protrusion 104 on the pad side is fitted to a concave
torque-receiving component 71a formed in the caliper
bracket 71 to receive the braking torque transmitted from
the brake pads 86 when the disc rotor 11 is braked.
[0040] To prevent the brake pads 86 from rattling
against the caliper body 77, a shim 77 is disposed be-
tween the caliper body 77 and back plate 92 and is at-
tached to the caliper body 77. A retainer 107 is provided
between the torque-receiving component 71a and the
protrusion 104 on the pad side.
[0041] When both ends (upper and lower ends) of the
brake pads 86 are represented, the side entered by the
disc rotor 11 rotating (rotating in the direction in which
the vehicle advances) between the pair of brake pads
86, 86 (only one side shown by the symbol 86) will be
noted below as the entry side end 86A of the brake pads
86 (91a is the entry side end of the pad body 91), and
the side where the disc rotor 11 comes out between the
pair of brake pads 86, 86 will be referred to as the exit
side end 86B (91b is the exit side end of the pad body 91).
[0042] Similarly, the side where the disc rotor 11 enters
into the brake caliper 12 (bottom end side of the brake
caliper 12) will be referred to as the caliper entry side
12A, and the side where the disc rotor 11 comes out of
the brake caliper 12 (upper end side of the brake caliper
12) will be referred to as the caliper exit side 12B.
[0043] The first piston 81 and second piston 82 each
have an outside diameter D1.
[0044] The symbol W indicates the sliding range along
which the disc rotor 11 and pad body 91 slide (that is,
the range between the inner peripheral end 91c and the
outer peripheral end 91d of the pad body 91). The round
center line 111 passes through the middle of the above
sliding range W and is concentric with the center O of
the disc rotor 11. The center line 112 passes through the
center O of the disc rotor 11 and through the longitudinal
(vertical direction in the figure) middle of the pad body
91. The first piston 81 has a center 113. The second
piston 82 had a center 114.
[0045] The center 113 of the first piston 81 is offset by
a distance f, in relation to the center line 111, toward the
center O of the disc rotor 11 from the set pin 101 side in
the direction along the center line 112. The center 114
of the second piston 82 is located on the center line 111.
[0046] The distance between the center line 112 and
the center line 113 of the first piston 81 and the distance
between the center line 112 and the center line 114 of
the second piston 82 are both d and are equidistant.
[0047] The operation of the front wheel disc brake de-
vice 10 noted above will be described below.
[0048] As the disc rotor 11 rotates in the direction of
the arrow in FIG. 3 with the rotation of the front wheel
while the vehicle is traveling, the left brake lever 52 (FIG.
1) and right brake lever 51 (FIG. 1) may both be operated
to move the first piston 81 and second piston 82 in the
depthwise direction of the page, so that the brake pads
86 are pressed to the disc rotor 11 by the pressing force
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of the first piston 81 and second piston 82, at which time
the holding component 103 of the brake pads 86 slides
in the depthwise direction of the page to the set pin 101,
and the protrusion 104 on the pad side slides in the dep-
thwise direction of the page to the torque-receiving com-
ponent 71a.
[0049] Because a gap is provided between the holding
hole 103a and set pin 101, virtually no braking torque
acts on the set pin 101, with minimal friction on the holding
hold 103a. As the brake pads 86 also tend to rotate in
the direction in which the disc rotor 11 rotates, virtually
all of the braking torque from the protrusion 104 on the
pad side acts on the torque-receiving component 71a,
with a considerable increase in friction force between the
torque-receiving component 71a and protrusion 104 on
the pad side.
[0050] The side of the brake pads 86 that faces holding
component 103 (located toward the entry side end 86A)
thus tends to move in the axial direction (depthwise di-
rection of the page) of the disc rotor 11, whereas the side
of the brake pads 86 that faces the pad side protrusion
104 (located toward the exit side end 86B of rotor rotation)
tends not to move in the axial direction of the disc rotor 11.
[0051] When the braking torque is low, the low friction
force between the set pin 101 and holding hole 103a and
the low friction force between the torque-receiving com-
ponent 71a and protrusion 104 on the pad side allow all
of the sliding surface of the pad body 91 of the brake
pads 86 to remain in close contact with the sliding surface
of the disc rotor 11.
[0052] When the braking torque increases, however,
the above friction force increases, particularly the friction
force between the torque-receiving component 71a and
the protrusion 104 on the pad side, so that the side of
the brake pads 86 that faces the pad side protrusion 104
tends not to move in the axial direction of the disc rotor
11, and the sliding surface of the exit side end 91b of the
pad body 91 does not stay in contact with the sliding
surface of the disc rotor 11 or stays in contact with less
pressing force.
[0053] Furthermore, even if the sliding surface of the
entry side end 91a of the pad body 91 remains in contact
with the slide surface of the disc rotor 11, the sliding sur-
face of the pad body 91 is inclined in relation to the sliding
surface of the disc rotor 11, resulting in an uneven dis-
tribution of pressing force on the sliding surface of the
pad body 91 and thus uneven wear on the sliding surface
of the pad body 91.
[0054] The center line 113 of the first piston 81 has
therefore been offset by a distance f nearer to the center
of the disc rotor 11 (that is, the inside of the center line
111). That is, the first piston 81 moves away from the set
pin 101, and the distance therebetween is extended,
whereby the angle of incline of the brake pads 86 in the
direction of the page surface, as based on the first piston
81, is that much lower, and the brake pads 86 are less
likely to become inclined, thereby reducing uneven wear
on the sliding surface of the pad body 91.

[0055] As noted previously, the disc brake device 10
in the first embodiment is equipped with pistons for press-
ing the disk rotor 11 with the brake caliper 12 via the pad
body 91 as the brake pad, a set pin 101 passing through
the holding hole 103a as the set pin hole, for movably
supporting the pad body 91 in the axial direction of the
disk rotor 11, and a torque-receiving component 71a for
receiving braking torque from the pad body 91 during
braking.
[0056] The set pin 101 is offset, in relation to the middle
of the pad body 91, on the caliper entry side 12A where
the disc rotor 11 enters into the brake caliper 12. The
center 113 of the first piston 81 is located toward the
center of the disc rotor 11 from the center line 111 of the
sliding range W of the disc rotor 11. The center line 114
of the second piston 82 is located on the center line 111
of the sliding range W of the disc rotor 11.
[0057] Because the center 113 of the first piston 81 is
in this way further away from the set pin 101, the pressing
force with which the side of the pad body 91 that faces
the first piston 81 presses the disc rotor 11 is lower than
when the center line 113 of the first piston 81 is nearer
the set pin 101. There is thus less difference in the press-
ing force with which the side of the pad body 91 that faces
the second piston 82 presses the disc rotor 11, allowing
uneven wear on the pad body 91 to be prevented.
[0058] FIG. 4 illustrates a second embodiment (not
forming part of the invention) of the front wheel disc brake
device. Parts that are the same as in the first embodiment
in FIG. 3 are indicated by the same symbols and will not
be further elaborated.
[0059] The front wheel disc brake device 120 in the
second embodiment has a disc rotor 11, a brake pad 86,
a first piston 121 pressing the brake pad 86 against the
disc rotor 11, and a second piston 122.
[0060] The outside diameter of the first piston 121 is
D1, which is formed smaller than the outside diameter
D2 of the second piston 122 (D2 < D2). The first piston
121 is actuated along with a piston provided in the rear
wheel disc brake device 40 by the operation of the left
brake lever 52 shown in FIG. 1. The center 124 of the
first piston 121 is offset by a distance g from the center
line 111 in the direction of the center O of the disc rotor
11 (toward the inner periphery of the disc rotor 11).
[0061] The second piston 122 is actuated by the op-
eration of the right brake lever 51 shown in FIG. 1. The
center 126 of the second piston 122 is offset by a distance
h from the center line 111 on the side where the set pin
101 is (toward the outer periphery of the disc rotor 11).
[0062] The first piston 121 is apart a distance LA from
the inner peripheral end 91e of the pad body 91, is apart
a distance LB from the outer peripheral end 91d, and is
apart a distance LC from the entry side end 91a of the
pad body 91. The relationship of the distances LA, LB,
and LC is LC > LB > LA. The first piston 121 moves away
from the set pin 101 and faces the direction of the center
O of the disc rotor 11, and the diameter D2 of the second
piston 122 is greater than the diameter D1 of the first
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piston 121. Therefore, the first piston approaches in the
direction of the second piston 122.
[0063] As noted above, the front wheel disc brake de-
vice 120 in the second embodiment is equipped with pis-
tons 121 and 122 for pressing the disc rotor 11 with the
brake caliper 12 via the pad body 91 as the brake pad,
a set pin 101 passing through the holding hole 103a as
the set pin hole, for movably supporting the pad body 91
in the axial direction of the disk rotor 11, and a torque-
receiving component 71a for receiving braking torque
from the pad body 91 during braking.
[0064] The set pin 101 is offset, in relation to the middle
of the pad body 91, on the caliper entry side 12A where
the disc rotor 11 enters into the brake caliper 12. The
pistons 121 and 122 are composed of the first piston 121
disposed on the side near the set pin 101, and the second
piston 122 disposed toward the torque-receiving compo-
nent 71a (FIG. 3), farther than the first piston 121 from
the set pin 101.
[0065] The first piston 121 is formed so as to be oper-
able independently of the second piston 122, and with a
smaller diameter than the second piston 122. The first
piston 121 is disposed apart from the inner peripheral
end 91e as the inner peripheral edge of the pad body 91,
outer peripheral end 91d as the outer peripheral edge,
and entry side end 91a of the pad body 91.
[0066] Thus, even when only the first piston 121 press-
es the pad body 91, the first piston 121 can be disposed
further apart from the set pin 101, and the pressing force
with which the disc rotor 11 is pressed by the side of the
pad body 91 that faces the first piston 121 can be further
reduced, preventing uneven wear on the pad body 91.
[0067] FIG. 5 illustrates a third embodiment (not form-
ing part of the invention) of the front wheel disk brake
device 130.
[0068] The disc brake device 130 in the third embod-
iment is equipped with a disc rotor 11, brake pad 131 for
braking the disc rotor 11, and a first piston 121 and sec-
ond piston 122 for pressing the brake pad 131 to the disc
rotor 11.
[0069] The brake pad 131 is composed of a pad body
133 that slides against the disc rotor 11, and a back plate
134 provided on the back surface of the pad body 133
to support the pad body 133. The entry side end 86A of
the brake pad 86 shown in FIG. 4 is extended into the
range along the disc rotor 11 surface, in other words, is
extended into the range overlapping with the disc rotor
11. In short, the entry side end 131A of the brake pad
131 extends lower than the entry side end 86A in the
second embodiment.
[0070] The reference symbol 131B indicates the exit
side end of the brake pad 131, and 133a is the entry side
end of the pad body 133. The reference symbol 133b
indicates the exit side end (same as the exit side end 91b
of the pad body 91 shown in FIG. 3) of the pad body 133.
[0071] It is thus possible to expand the pad body 133
sliding surface area with the disc rotor 11, on the side of
the brake pad 131 that faces the first piston 121, and to

reduce the surface pressure on the sliding surface on the
side of the pad body 133 that faces the first piston 121.
[0072] Furthermore, the difference in the surface pres-
sure on the sliding surface on the side of the pad body
133 that faces the second piston 122 can be reduced
and uneven wear on the pad body 133 can be reduced
even when the outside diameter of the first piston 121 is
made smaller than that of the second piston 122 to reduce
the pressing force produced by the first piston 121 to a
lower level than that of the second piston 122.
[0073] The symbol L1 in FIG. 5 indicates the distance
from the entry side end 133a of the pad body 133 to the
first piston 121. The symbol L2 indicates the distance
between the first piston 121 and second piston 122. The
symbol L3 indicates the distance from the exit side end
133b of the pad body 133 to the second piston 122. The
relationship between these distances L1 through L3 is
L1 > L2 > L3.
[0074] The relationship L1 > L2 > L3 allows the first
piston 121 and second piston 122 to move away from
the set pin 101, and makes it easier for the pad side
protrusion 104 of the brake pad 131 to move in the axial
direction of the disc rotor 11 to the side of the brake pad
131 that faces the holding component 103. As a result,
the incline of the brake pad 131 in relation to the disc
rotor 11 can be further reduced, further reducing uneven
wear on the pad body 133.
[0075] As noted previously, in the front wheel disc
brake device 130 of the third embodiment, the side of the
pad body 91 that faces the entry side end 91a in the
second embodiment shown in FIG. 4 has been extended
into the range along the surface of the disc rotor 11 to
form the inlet side end 133a as the side end of the pad
body 133, so that the area on the side of the pad body
133 that faces the second piston 122 can be made small-
er than on the side of the pad body 133 that faces the
first piston 121, and the surface pressure can be reduced
when the side of the pad body 133 that faces the first
piston 121 presses the disc rotor 11, allowing uneven
wear on the pad body 133 to be prevented.
[0076] Because of the relationship L1 > L2 > L3 in the
invention of the third embodiment, the first piston 121
and second piston 122 can move closer to the torque-
receiving component 71a (see FIG. 3) against the pad
body 133, and the pressing force on the side of the pad
body 133 that faces the torque-receiving component 71a
can be further increased, preventing uneven wear on the
pad body 133.
[0077] FIG. 6 shows a schematic view of the disc brake
device in a fourth embodiment. Parts that are the same
as in the embodiment in FIG. 1 are indicated by the same
symbols and will not be further elaborated.
[0078] The lower cylinder component 22 provided on
the brake caliper 12 of the front wheel disc brake device
10 is connected by a brake line 142 to a master cylinder
141 attached to the vehicle body side.
[0079] The master cylinder 141 is connected to a brake
pedal 143. The brake pedal 143 is operated to produce
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hydraulic pressure in the master cylinder 141, and the
hydraulic pressure is transmitted through the brake line
142 to the lower cylinder component 22, actuating the
first piston 81 (FIG. 2) in the lower cylinder component
22 to brake the front wheel. The brake fluid moving in
and out of the master cylinder 141 is held in a reservoir
tank 145.
[0080] The master cylinder 141 is also connected by
a brake line 147 to the cylinder component 43 of the rear
wheel disc brake device 40. The hydraulic pressure pro-
duced in the master cylinder 141 as a result of the oper-
ation of the brake pedal 143 is transmitted to the cylinder
component 43 and actuates the piston in the cylinder
component 43 to brake the rear wheel.
[0081] The previously described front wheel disc brake
device 10, right master cylinder 27, right brake lever 51,
rear wheel disc brake device 40, master cylinder 141,
brake pedal 143, and brake lines 23, 142, and 147 con-
stitute the CBS 150.
[0082] Braking can be done independently with the
right brake lever 51 and brake pedal 143 in the front wheel
disc brake device 10, and both the front wheel disc brake
device 10 and rear wheel disc brake device 40 can be
braked by the brake pedal 143.
[0083] In the fourth embodiment, the front wheel brake
disc device 10 was in the form of, but is not limited to,
the single-sided piston type (floating caliper type) in
which a piston is disposed on only one side of the brake
rotor in the same manner as in the first embodiment
shown in FIG. 2, and may also be in the form of an op-
posed piston type (stationary caliper type) in which pis-
tons are disposed on both sides of the brake rotor.
[0084] Furthermore, the rear wheel brake device was
in the form of, but is not limited to, a disc brake as shown
in FIG. 1, and may also be in the form of a hydraulic drum
brake.
[0085] The disc brake device of the invention may be
a dual independent type in which the first and second
pistons are independently operated, or a single inde-
pendent type in which the first and second pistons are
operated simultaneously.

INDUSTRIAL APPLICABILITY

[0086] The vehicle disc brake device of the invention
is suitable for two-wheeled vehicles.

Claims

1. A vehicle disc brake device (10) comprising:

- pistons (81, 82; 121, 122) for pressing a disk
rotor (11) with a brake caliper (12) via brake pads
(86; 131);
- a set pin (101) passing through a set pin hole
(103; 103a) in each of the brake pads (86; 131),
for movably supporting the brake pads (86; 131)

in an axial direction of the disk rotor (11); and
- a torque-receiving component (71 a) for receiv-
ing a braking torque from the brake pads (86;
131) during braking,

wherein the set pin (101) is disposed offset relative
to a longitudinal center of the brake pads (86; 131)
on an entry side (12A) where the disc rotor (11) en-
ters into the brake caliper (12), characterized in
that the the pistons (81, 82; 121, 122) have a first
piston (81; 121) having a center (113; 124) offset on
a side near the set pin (101) and toward the center
(0) of the disc rotor (11) away from the middle (111)
of the sliding range (W) of the disc rotor (11), and a
second piston (82; 122) having a center (114; 126)
located toward the torque-receiving component (71
a), farther than the first piston (81; 121) from the set
pin (101), and in the middle (111) of the sliding range
(W) of the disc rotor (11).

Patentansprüche

1. Fahrzeug-Scheibenbremsvorrichtung (10), umfas-
send:

- Kolben (81, 82; 121, 122), um einen Scheiben-
rotor (11) mit einem Bremssattel (12) über
Bremsbeläge (86; 131) mit Druck zu beaufschla-
gen;
- einen Setzstift (101), der ein Setzstiftloch (103;
103a) in jedem der Bremsbeläge (86; 131)
durchsetzt, um die Bremsbeläge (86; 131) in
axialer Richtung des Scheibenrotors (11) be-
wegbar zu tragen; und
- eine Momentaufnahmekomponente (71 a)
zum Aufnehmen eines Bremsmoments von den
Bremsbelägen (86; 131) während Bremsung,

worin der Setzstift (101) an einer Eintrittseite (12a),
wo der Scheibenrotor (11) in den Bremssattel (12)
eintritt, relativ zu einer Längsmitte der Bremsbeläge
(86; 131) versetzt angeordnet ist,
dadurch gekennzeichnet, dass die Kolben (81, 82;
121, 122) einen ersten Koben (81; 121), dessen Mit-
te (113; 124) an einer Seite in der Nähe des Setzstifts
(101) und zur Mitte (O) des Scheibenrotors (11) hin
von der Mitte (111) des Gleitbereichs (W) des Schei-
benrotors (11) weg versetzt ist, und einen zweiten
Kolben (82; 122), dessen Mitte (114; 126) von dem
Setzstift (101) weiter als der erste Kolben (81; 121)
zur Momentaufnahmekomponente (71a) hin und in
der Mitte (111) des Gleitbereichs (W) des Scheiben-
rotors (11) angeordnet ist, aufweisen.

11 12 



EP 2 171 304 B1

8

5

10

15

20

25

30

35

40

45

50

55

Revendications

1. Dispositif de frein à disque de véhicule (10)
comprenant :

- des pistons (81, 82 ; 121, 122) pour presser
un rotor de disque (11) avec un étrier de frein
(12) via des plaquettes de frein (86 ; 131) ;
- une clavette (101) passant en travers d’un trou
de clavette (103 ; 103a) dans chacune des pla-
quettes de frein (86 ; 131), pour supporter de
façon amovible les plaquettes de frein (86 ; 131)
dans une direction axiale du rotor de disque
(11) ; et
- un composant récepteur de couple (71a) pour
recevoir un couple de freinage des plaquettes
de frein (86 ; 131) pendant le freinage,

dans lequel la clavette (101) est disposée de façon
décalée par rapport à un centre longitudinal des pla-
quettes de frein (86 ; 131) sur un côté entrée (12A)
où le rotor de disque (11) entre dans l’étrier de frein
(12), caractérisé en ce que les pistons (81, 82 ;
121, 122) comportent un premier piston (81 ; 121)
ayant un centre (113 ; 124) décalé sur un côté près
de la clavette (101) et vers le centre (0) du rotor de
disque (11) éloigné du milieu (111) de la plage de
glissement (W) du rotor de disque (11), et un second
piston (82 ; 122) ayant un centre (114 ; 126) situé
vers le composant récepteur de couple (71a), plus
éloigné que le premier piston (81 ; 121) de la clavette
(101), et au milieu (111) de la plage de glissement
(W) du rotor de disque (11).
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