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FIG. 3
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DRUM-IN DISC BRAKE

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a drum-in disc
brake in which a drum brake is incorporated in a central
portion of a disc rotor of a disc brake. More particularly, the
present invention concerns improvements for realizing the
reduction of fabrication steps and assembling steps and the
improvement of the detachability and attachability of the
disc rotor during maintenance and the like.

[0003] 2. Description of the Related Art

[0004] FIGS. 8 and 9 show a conventional example of a
drum-in disc brake.

[0005] A drum-in disc brake 1 shown here is disclosed in
JP-A-2-66330, and is constructed such that a drum brake 23
is incorporated in a central portion of a disc rotor 3 of a disc
brake 15.

[0006] To give a more detailed description, the disc brake
15 is used as a service brake and includes: the disc rotor 3
which is mounted on the wheel side and is formed by
integrating a cylindrical drum portion 34 having a bottom
and a rotor portion 3b jutting out in the form of a collar from
an edge of an opening of the drum portion 3a toward the
radially outward side; a caliper 9 for supporting a pair of
friction pads 5 and 6 disposed in face-to-face relation with
the rotor portion 3b placed therebetween in such a manner
as to be capable of pressing the pair of friction pads 5 and
6 against the rotor portion 3b; and a support member 13
which is fixedly fitted on the vehicle body side and supports
the caliper 9 in such a manner as to be capable of displacing
the caliper 9 in the axial direction of the disc rotor 3 (in the
direction of arrow (A) in FIG. 9) by a pair of caliper slide
pins 11 extending in the axial direction of the disc rotor 3.

[0007] Meanwhile, the drum brake 23 is used as a parking
brake and includes a backing plate 17 mounted on the
vehicle body side so as to cover the opening of the drum
portion 3a, and a pair of brake shoes 19 and 20 which are
supported by the backing plate 17 and are capable of
pressing against the inner peripheral surface of the drum
portion 3a.

[0008] With the conventional drum-in disc brake 1, how-
ever, as shown in the drawings, the support member 13 of
the disc brake 15 and the backing plate 17 of the drum brake
23 are formed separately, and are arranged to be integrated
by fastening with screws or the like after being fabricated
individually. Therefore, there has been a problem in that the
numbers of fabrication steps and assembling steps increase,
leading to an increase in the manufacturing cost.

[0009] In addition, since the arrangement provided is such
that, as shown in the drawings, the positions where the
caliper slide pins 11 are provided are set on a circumference
located inwardly of the outside diameter of the rotor portion
3b, and the caliper slide pins 11 are present only on one side
of the disc rotor 3, there has been a possibility that a bending
stress can be applied to the caliper 9 due to the braking
torque of the outer-side friction pad 6 located away from the
caliper slide pins 11 during the application of the service
brake. This may lead to an increase in the sliding resistance
due to the caliper slide pins 11 and the uneven wear of the
friction pads.
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[0010] Further, to pull out the disc rotor 3 in the axial
direction for the purpose of the maintenance of the brake, it
is necessary to remove first the two caliper slide pins 11
located in the range smaller than the outside diameter of the
disc rotor and then to remove the caliper 9, so that the
maintenance operation of the disc rotor has not been easy.

SUMMARY OF THE INVENTION

[0011] The present invention has been devised in view of
the above-described circumstances, and its object is to
provide a drum-in disc brake which is capable of realizing
the reduction of fabrication steps and assembling steps and
the improvement of the detachability and attachability of the
disc rotor during maintenance and the like.

[0012] To attain the above-object of the present invention,
there is provided a drum-in disc brake for braking a rotating
member which is rotatable with a wheel and formed by
integrating a cylindrical drum portion and a rotor portion
jutting out in the form of a collar from the drum portion
toward a radially outward side. The drum-in disc includes a
disc brake and a drum brake. The disc brake includes: an
inner friction pad and an outer friction pad, respectively
disposed in face-to-face relation with the rotor portion
placed therebetween; a caliper for pressing the inner friction
pad and the outer friction pad against the rotor portion; and
a support member which is fixedly fitted on a vehicle body
side and supports the caliper, wherein the support member is
capable of displacing the caliper in an axial direction of the
rotating member by caliper slide pins. The drum brake
includes: a backing plate mounted on the vehicle body side;
and brake shoes which are respectively supported by the
backing plate and are capable of pressing against an inner
peripheral surface of the drum portion. The drum-in disc
brake is capable of effecting braking by the disc brake and
braking by the drum brake, the support member of the disc
brake and the backing plate of the drum brake are formed
integrally, and the disc brake is constructed such that the
outer friction pad is supported by a claw portion of the
caliper so that the brake torque of the outer friction pad is
transmitted to the support member through the caliper and
the caliper slide pins, and pin supporting portions for respec-
tively supporting the caliper slide pins are provided in the
support member so that the caliper slide pins supporting the
caliper are passed through on a radially outward side of the
rotor portion.

[0013] In accordance with the above-described arrange-
ment, the support member and the backing plate are inte-
grally formed to reduce the number of constituent parts.
Further, as compared with the case where the support
member and the backing plate are formed as separate parts,
it is possible to reduce the quantity of screw members and
the like necessary for fixation to the vehicle body. Thus, by
the reduction of the numbers of fabrication steps and assem-
bling steps, it is possible to attain the reduction of the
manufacturing cost.

[0014] In addition, since the structure provided is such that
the caliper slide pins straddle an outer periphery of the disc
rotor, and the caliper can be supported uniformly on both
sides of the rotor portion, it becomes difficult for an incli-
nation or the like to occur in the caliper due to the braking
torque of the friction pads during the application of a service
brake, and it is possible to suppress an increase in the
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frictional resistance based on the caliper slide pins and
reduce the uneven wear of the friction pads.

[0015] Furthermore, since the pin supporting portions are
passed through on the outer side of the outside diameter of
the rotor portion, when the disc rotor is pulled out in the
axial direction for the purpose of such as the maintenance of
the brake, if only one caliper slide pin is removed, and the
caliper is rotated about the remaining caliper slide pin, there
is no longer an obstacle in the axial direction of the disc
rotor. Hence, even if the caliper is not removed, it is possible
to pull out the disc rotor. Accordingly, it is possible to realize
the improvement of the detachability and attachability of the
disc rotor during maintenance and the like.

[0016] 1t should be noted that, in the above-described
drum-in disc brake, it is preferred that the support member
and the backing plate are integrally molded by casting an
aluminum material. By so doing, it is possible to attain light
weight at the same time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 shows an embodiment of the present inven-
tion, and FIG. 1 is a front elevational view of an embodi-
ment of a drum-in disc brake in accordance with the present
invention;

[0018] FIG. 2 is a view taken in the direction of an arrow
II in FIG. 1;
[0019] FIG. 3 is a cross-sectional view taken along a line

M-I in FIG. 1;

[0020] FIG. 4 is a cross-sectional view taken along a line
IV-IV in FIG. 1 and is a schematic diagram of a parking
brake;

[0021] FIG. 5 is a front elevational view of a support
member in the drum-in disc brake shown in FIG. 1;

[0022] FIG. 6 is a cross-sectional view taken along a line
V-V in FIG. 5;

[0023] FIG. 7 is a cross-sectional view taken along a line
VI-VI in FIG. 5;

[0024] FIG. 8 is a front elevational view of a conventional
drum-in disc brake; and

[0025] FIG. 9 is a cross-sectional view taken along a line
I-I in FIG. 8.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0026] Referring now to the drawings, a detailed descrip-
tion will be given of a preferred embodiment of a drum-in
disc brake in accordance with the present invention.

[0027] FIG. 1 shows an embodiment of the drum-in disc
brake in accordance with the present invention, and FIG. 1
is a front elevational view of the drum-in disc brake in
accordance with the present invention. FIG. 2 is a view
taken in the direction of an arrow II in FIG. 1. FIG. 3 is a
cross-sectional view taken along a line III-III in FIG. 1.
FIG. 4 is a cross-sectional view taken along a line IV-IV in
FIG. 1 and is a schematic diagram of a parking brake. FIG.
5 is a front elevational view of a support member in the
drum-in disc brake shown in FIG. 1. FIG. 6 is a cross-
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sectional view taken along a line V-V in FIG. 5. FIG. 7 is
a cross-sectional view taken along a line VI-VI in FIG. 5.

[0028] A drum-in disc brake 31 in this embodiment is
constructed such that a drum brake 37 is incorporated in a
central portion of a disc rotor 35 of a disc brake 33. The disc
brake 33 includes: the disc rotor 35 which is mounted on the
wheel side and is formed by integrating a cylindrical drum
portion 354 having a bottom and a rotor portion 35b jutting
out in the form of a collar from an edge of an opening of the
drum portion 35a toward the radially outward side; a caliper
39 for supporting a pair of an inner friction pad 5 and an
outer friction pad 6 disposed in face-to-face relation with the
rotor portion 35b placed therebetween in such a manner as
to be capable of pressing the pair of friction pads 5 and 6
against the rotor portion 35b; and a support member 43
which is fixedly fitted on the vehicle body side and supports
the caliper 39 in such a manner as to be capable of displacing
the caliper 39 in the axial direction of the disc rotor 35 (in
the direction of arrow (B) in FIG. 2) by a pair of caliper slide
pins 41 extending in the axial direction of the disc rotor 35.

[0029] As for the pair of friction pads 5 and 6, when the
inner friction pad 5 is pressed against the side of the rotor
portion 35b by a hydraulic piston 61 accommodated in a
cylinder portion 394 of the caliper 39, as shown in FIG. 3,
a rear surface of the outer friction pad 6 is pushed out toward
the side of the rotor portion 35b by a claw portion 396 of the
caliper 39 owing to the resultant displacement of the caliper
39 in the direction of arrow (E). Hence, the two friction pads
5 and 6 assume a state of clamping the rotor portion 35b,
thereby generating a braking force. This disc brake 33 is
used as a service brake.

[0030] Meanwhile, the drum brake 37 includes a backing
plate 45 mounted on the vehicle body side so as to cover the
opening of the drum portion 354, and a pair of brake shoes
47 and 48 which are respectively supported by a pair of shoe
hold-down devices 65 assembled to the backing plate 45 and
are capable of pressing against the inner peripheral surface
of the drum portion 35a. When a parking brake cable 51 is
pulled in the direction of arrow (C) in FIG. 4, a parking
lever 53 which is rotatable is rotated in the direction of arrow
(D), and the brake shoes 47 and 48 are opened by drive
pistons 55 and 56 following the rotation of the parking lever
53, thereby functioning as a parking brake.

[0031] In this embodiment, as shown in FIG. 5, the
support member 43 and the backing plate 45 are integrally
molded by casting an aluminum material.

[0032] As shown in FIG. 5, the support member 43 is
constructed such that a pin supporting portion 43b, to which
the caliper slide pin 41 is slidably fitted to support the caliper
39, is provided at a distal end portion of each of a pair of arm
portions 43a extending outwardly of the outside diameter of
the rotor portion 35b so that the respective caliper slide pin
41 for supporting the caliper 39 is passed on the radially
outward side of the rotor portion 35b.

[0033] As shown in FIG. 2, the pin supporting portion 43b
extends along the axial direction of the disc rotor 35 in such
a manner as to straddle the outer side of the rotor portion
35b.

[0034] As shown in FIG. 2, the caliper 39 is fixed to end
portions of the caliper slide pins 41 by means of bolts 63
which are respectively passed through a pair of arm portions
39c.
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[0035] As shown in FIG. 5, the backing plate 45 has in its
central portion a hole 45a through which an axle is passed.
As shown in FIG. 7, a boss portion 45b for supporting a
parking mechanism for supporting the parking lever 53 and
the drive pistons 55 and 56 mentioned above is integrally
formed on the backing plate 45 at the position of one
opposing ends of the pair of brake shoes 47 and 48
assembled to the backing plate 45 by the shoe hold-down
devices 65. Further, as shown in FIG. 6, an adjuster sup-
porting portion 45¢ for supporting an adjuster mechanism 68
for adjusting the distance between the brake shoes 47 and 48
is integrally formed on the backing plate 45 at the position
of the other opposing ends of the pair of brake shoes 47 and
48.

[0036] According to the above-described drum-in disc
brake 31, the support member 43 and the backing plate 45
are integrally formed to reduce the number of constituent
parts. Further, as compared with the case where the support
member 43 and the backing plate 45 are formed as separate
parts, it is possible to reduce the quantity of screw members,
for example, necessary for fixation to the vehicle body.
Thus, by the reduction of the numbers of fabrication steps
and assembling steps, it is possible to attain the reduction of
the manufacturing cost.

[0037] In addition, since the structure provided is such that
the caliper slide pins 41 straddle the outer periphery of the
disc rotor 35, and the caliper 39 can be supported uniformly
on both sides of the rotor portion 35b, it becomes difficult for
an inclination or the like to occur in the caliper 39 due to the
braking torque of the friction pads § and 6 during the
application of a service brake, and it is possible to suppress
an increase in the frictional resistance based on the caliper
slide pins 41 and reduce the uneven wear of the friction pads
5 and 6.

[0038] Furthermore, since the pin supporting portions 43b
for supporting the caliper slide pins 41 are passed through on
the outer side of the outside diameter of the rotor portion
35b, when the disc rotor 35 is pulled out in the axial
direction for the purpose of such as the maintenance of the
brake, if only one caliper slide pin 41, for example, is
removed, and the caliper 39 is rotated about the remaining
caliper slide pin 41 to the radially outward side of the rotor
portion 35b, there is no longer an obstacle in the axial
direction of the disc rotor 35. Hence, even if the caliper 39
is not removed, it is possible to pull out the disc rotor 35.
Accordingly, it is possible to realize the improvement of the
detachability and attachability of the disc rotor during main-
tenance and the like.

[0039] In addition, in this embodiment, since the support
member 43 and the backing plate 45 are integrally molded
by casting an aluminum material, it is possible to attain light
weight in addition to the above-described operational advan-
tages.
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[0040] Incidentally, it goes without saying that as for the
specific structure of the various parts of the disc brake 33
and the drum brake 37 described above, design changes may
be made appropriately within the scope which does not
depart from the spirit of the present invention.

What is claimed is:

1. A drum-in disc brake for braking a rotating member
which is rotatable with a wheel and formed by integrating a
cylindrical drum portion and a rotor portion jutting out in the
form of a collar from the drum portion toward a radially
outward side, comprising:

a disc brake including

an inner friction pad and an outer friction pad, respec-
tively disposed in face-to-face relation with the rotor
portion placed therebetween,

a caliper for pressing the inner friction pad and the
outer friction pad against the rotor portion, and

a support member which is fixedly fitted on a vehicle
body side and supports said caliper, wherein said
support member is capable of displacing said caliper
in an axial direction of said rotating member by
caliper slide pins; and

a drum brake including
a backing plate mounted on the vehicle body side, and

brake shoes which are respectively supported by said
backing plate and are capable of pressing against an
inner peripheral surface of the drum portion,

wherein:

said drum-in disc brake is capable of effecting braking
by said disc brake and braking by said drum brake,

said support member of said disc brake and said
backing plate of said drum brake are formed inte-
grally, and

said disc brake is constructed such that the outer
friction pad is supported by a claw portion of said
caliper so that the brake torque of the outer friction
pad is transmitted to said support member through
said caliper and the caliper slide pins, and pin
supporting portions for respectively supporting the
caliper slide pins are provided in said support mem-
ber so that the caliper slide pins supporting said
caliper are passed through on a radially outward side
of the rotor portion.

2. The drum-in disc brake according to claim 1, wherein
said support member and said backing plate are integrally

molded by casting an aluminum material.
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