wO 2008/048507 A2 |10 00 00O 0 OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
24 April 2008 (24.04.2008)

lﬂfb A0 OO0 Y00

(10) International Publication Number

WO 2008/048507 A2

(51) International Patent Classification:
F16D 65/38 (2006.01)

(21) International Application Number:

PCT/US2007/021865
(22) International Filing Date: 12 October 2007 (12.10.2007)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
11/580,578 13 October 2006 (13.10.2006) US

(71) Applicant (for all designated States except US):
KELSEY-HAYES COMPANY [US/US]; 12001 Tech
Center Drive, Livonia, MI 48150 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): DeMORALIS, Anto-
nio, Eduardo [US/US]; 217 Columbia Drive, South Lyon,
MI 48178 (US). MILLER, Harry, D. [US/US]; 43548
Karli Lane, Canton, MI 48188 (US). GIACOMAZZA,
Charles [US/US]; 1149 Harding Street, Plymouth, MI
48170 (US).

(74)

(81)

(34)

Agent: PAVELKO, Douglas, V.; MacMillan, Sobanski
& Todd, LLC, One Maritime Plaza; 5th Floor, 720 Water
Street, Toledo, OH 43604 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,

[Continued on next page]

(54) Title: DISC BRAKE ASSEMBLY AND METHOD OF ASSEMBLY

(57) Abstract: This invention
relates to an improved disc
brake assembly. The disc brake
assembly includes a member
adapted to be secured to a vehicle
component, the member having
a pair of ears each provided with
at least a first opening formed
therethrough; a brake -caliper
supported relative to the member;
a pair of brake shoes carried by
the brake caliper, each of the
brake shoes including opposed
ends having an opening formed
therethrough; and a pin disposed
in each of the first openings of the
ears and extending through the
openings formed in the opposed
ends of the brake shoes to slidably
support the brake shoes and the
caliper for movement relative to
the member whereby the brake
caliper and the brake shoes may
be removed from the member
without removing the pins from
the member.



WO 2008/048507 A2

PT, RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  without international search report and to be republished
upon receipt of that report



WO 2008/048507 PCT/US2007/021865

TITLE
DISC BRAKE ASSEMBLY AND METHOD OF ASSEMBLY

BACKGROUND OF THE INVENTION

[0001] This invention relates in general to vehicle drum and disc brake assemblies
and in particular to an improved structure for a disc service brake adapted for use
in a vehicle disc brake assembly.

[0002] Most vehicles are equipped with a brake system for slowing or stopping
movement of the vehicle in a controlled manner. A typical brake system for an
automobile or light truck includes a disc brake assembly for each of the front
wheels and either a drum brake assembly or a disc brake assembly for each of the
rear wheels. In some instances, the disc brake assembly can be a “drum-in-hat”-
type of disc brake assembly. The brake assemblies are actuated by hydraulic or
pneumatic pressure generated when an operator of the vehicle depresses a brake
pedal. The structures of these drum brake assemblies and disc brake assemblies,
as well as the actuators therefore, are well known in the art.

[0003] A typical drum-in-hat type of disc brake assembly includes a hydraulically
or pneumatically actuated disc service brake and a mechanically actuated drum-in-
hat parking and emergency brake. The disc service brake includes a rotor which is
secured to the wheel of the vehicle for rotation therewith. The rotor includes a
pair of opposed friction plates which are selectively engaged by portions of a
caliper assembly. The interior of the rotor defines a cylindrical braking surface.

[0004] A caliper assembly is slidably supported by pins secured to a mounting
flange. The mounting flange is secured to a non-rotatable component of the
vehicle, such as the steering knuckle or the axle flange. The caliper assembly
includes a pair of brake shoes which are disposed on opposite sides of the rotor.
The brake shoes are operatively connected to one or more hydraulically actuated

pistons for movement between a non-braking position, wherein they are spaced
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apart from the opposed friction plates of the rotor, and a braking position, wherein
they are moved into frictional engagement with the opposed friction plates of the
rotor. When the operator of the vehicle depresses the brake pedal, the piston urges
the brake shoes from the non-braking position to the braking position so as to
frictionally engage the friction plates of the rotor and thereby slow or stop the
rotation of the associated wheel of the vehicle.

[0005] The drum-in-hat parking and emergency brake includes a pair of opposed
arcuate brake shoes which are supported on a backing plate for selective
movement relative thereto. The backing plate is secured to the mounting flange,
or alternatively, can be formed integral therewith. Each of the brake shoes hasa
friction pad or lining secured thereto. The brake shoes extend within the
cylindrical braking surface of the rotor. To effect parking and emergency braking
action, the operator of the vehicle manually pulls an actuating lever. The lever is
connected to an actuation caﬁle having a park brake cable end which, when pulled,
actuates a mechanical actuating mechanism. The actuating mechanism is located
adjacent one of the ends of the brake shoes and is operative to move the brake
shoes outwardly apart from one another such that the friction pads frictionally
engage the cylindrical braking surface of the rotor. Such frictional engagement
causes slowing or stopping of the rotational movement of the rotor and, therefore,

the wheel of the vehicle in a controlled manner.

SUMMARY OF THE INVENTION
[0006] This invention relates to an improved disc brake assembly. The disc brake
assembly includes a member adapted to be secured to a vehicle component, the
member having a pair of ears each provided with at least a first opening formed
therethrough; a brake caliper supported relative to the member; a pair of brake
shoes carried by the brake caliper, each of the brake shoes including opposed ends
having an. opening formed therethrough; and a pin disposed in each of the first

openings of the ears and extending through the openings formed in the opposed
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ends of the brake shoes to slidably support the brake shoes and the caliper for
movement relative to the member whereby the brake caliper and the brake shoes

may be removed from the member without removing the pins from the member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Fig. 1 is a perspective view of a portion of a first embodiment of a vehicle
disc brake assembly.
[0008] Fig. 2 is an exploded perspective view of a portion of the first embodiment

of the vehicle disc brake assembly illustrated in Fig. 1.

[0009] Fig. 3-is an exploded perspective view of the first embodiment of the -
vehicle disc brake assembly showing the first step in the installation process
thereof.

[0010] Fig. 4 is an exploded perspective view of the first embodiment of the
vehicle disc brake assembly showing the second step in the installation process
thereof.

[0011] Fig. 5 is an exploded perspective view of the first embodiment of the
vehicle disc brake assembly showing the third step in the installation process
thereof.

[0012] Fig. 6 is a perspective view of the assembled first embodiment of the
vehicle disc brake assembly.

[0013] Fig. 7 is an exploded perspective view of the first embodiment of the
vehicle disc bra.ké assembly showing the first step in the servicing process thereof.

[0014] Fig. 8 is an exploded perspective view of the first embodiment of the
vehicle disc brake assembly showing the second step in the servicing process
thereof.

[0015] Fig. 9 is an exploded perspective view of the first embodiment of the
vehicle disc i)rake assembly showing the third step in the servicing process
thereof.
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[0016] Fig. 10 is a perspective view of a portion of a second embodiment of a
vehicle disc brake assembly.
[0017] Fig. 11 is a perspective view of a portion of a third embodiment of a vehicle

disc brake assembly.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Referring now to the drawings, there is illustrated in Figs. 1 and 2 a portion
of a first embodiment of a vehicle disc brake assembly, indicated generally at 10.
In the illustrated embodiment, the vehicle disc brake assembly 10 is a drum-in-hat
disc brake assembly and includes a disc service brake; indicated generally at 12 in
Fig. 1, and a drum-in-hat parking and emergency brake (not shown in the drawing
figures but is known in the art and may be similar to that shown in U.S. Patent No.
6,729,444 to Schmandt et al. and U.S. Patent No. 6,681902 to Siekas et al., the
disclosure of these patents incorporated by reference in entirety herein). The
general operation of the vehicle drum-in-hat disc brake assembly 10 is
conventional in the art. Thus, only those portions of the vehicle drum-in-bat disc
brake assembly 10 which are necessary for a full understanding of this invention
will be explained and illustrated in detail. Also, although this invention will be
described and illustrated in connection with the particufar vehicle drum-in-hat disc
brake assembly 10 disclosed herein, it will be appreciated that this invention may
be used in connection with other types of vehicle drum-in-hat disc brake
assemblies. In addition, this invention may be used in connection with other types
of vehicle disc brake assemblies (i.e., disc brake assemblies not having the drum-
in-hat parking and emergency brake portion). For example, the invention may be
used in corijunction with other single piston, twin piston, single opposed piston
and twin opposed piston disc brake assemblies, such as shown for example in U.S.
Patent No. 6,725,981 to Franz and U.S. Patent No. 6,719,705 to Wemple, the

disclosure of these patents incorporated by reference in entirety herein.
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[0019] As shown in one or both of Figs. 1 and 2, the vehicle drum-in-hat disc
brake assembly 10 includes the disc service brake 12, an adapter 14, and a brake
rotor 16. In the illustrated embodiment, the disc service brake 12 includes a
generally C-shaped caliper 20, a first or inboard brake shoe 22 and a second or
outboard brake shoe 24. The caliper 20 includes an inboard leg portion 26 and an
outboard leg portion 28 which are interconnected by an intermediate bridge
portion 30.

[0020] The inboard brake shoe 22 includes a backing plate 32 and a friction pad
34. The inboard backing plate 32 includes opposed ends having openings 32A
formed therein. In the illustrated embodiment, the openings 32A have a-generally -
square-like shape. The inboard backing plate 32 further includes an opening 32B
formed therein. The opening 32B is adapted to receive a tab 36A of a shoe
retention clip 36. As will be discussed below, the clip 36 is adapted to removably
secure or support the inboard brake shoe 22 to the inboard leg portion 22 of the
caliper 20 for assembling and servicing purposes. In the illustrated embodiment,
the opening 34B is an elongated opening. Alternatively, inboard brake shoe 22
may be removably secured to the caliper 20 by other suitable means if so desired.

[0021] The outboard brake shoe 24 includes a backing plate 42 and a friction pad
44. The outboard backing plate 42 includes opposed ends having openings 42A
formed therein. In the illustrated embodiment, the openings 42A have a generally
square-like shape. The outboard brake shoe 24 further includes a shoe retention
spring 46 secured thereto. As will be discussed below, the retention spring 46 is
adapted to removably secure the outboard brake shoe 24 to the outboard leg
portion 28 of the caliper 20 for assembling and servicing purposes.

[0022] Preferably, as shown in the illustrated embodiment, the retention spring 46
is permanently attached to the outboard backing plate 42 by suitable means. To
accomplish this in the illustrated embodiment, the spring 46 is attached to the
outboard backing plate 42 by peening over a plurality of tabs or projections

provided thereon. Alternatively, the retention spring 46 may be secured, either
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permanently or removably, to the outboard backing plate 42 by other suitable
means if so desired. Also, the outboard brake shoe 24 may be removably secured
to the caliper 20 by other suitable means if so desired. Alternatively, the shape,
construction and/or supporting of one or both of the inboard brake shoe 22 and the
outboard brake shoe 24 can be other than illustrated and described herein if so
desired.

[0023] . The disc service brake 12 includes an actuation means (not shown) for
effecting the operation thereo.f. In the illustrated embodiment, the actuation means
includes a brake piston 48, partially shown in Fig. 2, which is disposed in a
counterbore or recess formed in the inboard leg portion 26 of the caliper 20. The
actuation means may be hydraulic, electrical, pneumatic, and mechanical types.

[0024] In the illustrated embodiment, the adapter 14 (only partially shown in Fig.
2), is shown as being a one-piece casting and is preferably adapted to be secured to
a fixed, non-rotatable component of the vehicle, such as an axle flange (not
shown) or a steering knuckle (not shown) for enclosing a rotatable axle (not
shown). To accomplish this, the adapter 14 includes a relatively large opening 50,
and a plurality of smaller lug bolt mounting holes 52 (partially shown in Fig. 1),
formed therein about the opening 50. The opening 50 permits an outer end of the
rotatable axle to extend therethrough to the vehicle wheel (not show\zvn) and a brake
rotor (discussed below), which are secured to the axle for rotation therewith in a
known manner. Suitable fasteners, such as for example lug bolts (not shown), are
disposed in the lug bolt mounting holes 52 to secure the adapter 14 to the
associated vehicle component. Alternatively, the adapter 14 need not be formed as
a separate adapter which is secured to the axle ﬂange or steering knuckle or other
suitable vehicle component but may be formed as a part of the axle flange or
steering knuckle or other suitable vehicle component, pfeferably, in a one-piece
casting, if so desired.

[0025] In the illustrated embodiment, the adapter 14 defines an axis X and further

includes a pair of outwardly extending ears or lugs 54 and an abutment 56. Each
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of the ears 54 is provided with a first opening 54A and a second opening 54B
formed therein. The first opening 54A is an axially extending opening and is
preferably formed completely through the ear 54. The second opening S4B is a
radially extending opening and is formed at least to extend into and intersect with
the first opening 54A.

[0026] In the illustrated embodiment, both the first opening 54A and the second
opening 54B preferably have a circular shape; the second opening 54B preferably
extends only to intersect with the first opening 54A; and the second opening 54B

preferably is of a smaller diameter than the first opening 54A. In the illustrated

embodiment, the adapter 14 further includes a generally elongated slotted opening - -

58. The slotted opening 58 is adapted to allow a lever member (not shown) of a
parking brake and emergency brake actuation mechanism (not shown) to extend
therethrough to actuate the brake shoes (not shown) of the parking and emergency
brake in a know manner. Alternatively, the shape or construction of the adapter 14
may be other than illustrated if so desired. For example, the adapter 14 may be
other than a one piece casting and/or the abutment 56 may be a separate part
secured to the adapter 14 if so desired.

[0027] The disc service brake 12 further includes a pair of shoe slider pins 60,
which are operatively secured to the adapter 14, and which are operative to
slidably support the inboard brake shoe 22 and the outboard brake shoe 24, and
therefore the caliper 20, relative to the adapter 14. In the illustrated embodiment,
the shoe slider pins 60 are round smooth pins having a recess or groove 60A
formed therein.

[0028] In the illustrated embodiment, each of the shoe slider pins 60 is operatively
secured to the adapter 14 by a retention pin 62. To accomplish this, the retention
pins 62 are preferébly driven into the second holes 54B in an interference or press _
fit therewith so that ends 62A thereof are permanently disposed in the recesses
60A of the shoe slider pins 60. Alternatively, the shoe slider pins 60 may be

secured, either permanently or removably, to the adapter 14 by other suitable
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means if so desired. For example, if it is desired to removably secure the shoe
slider pins 62 to the adapter 14, a suitable removable faster, such as a screw (not
shown), may be used. In either instance, once installed, the shoe slider pins 60
extend through the holes 32A and 42A of the brake shoes 22 and 24, respectively,
to operatively support the brake shoes 22 and 24, and therefore the caliper 20, for
sliding movement relative to the adapter 14 in both the outboard direction (to the
left in Fig. 2) and the inboard direction (to the right in Fig. 2). Such sliding
movement of the caliper 20 occurs when the disc service brake 12 is actuated.

[0029] The vehicle drum-in-hat disc assembly 10 further includes a brake rotor 62,
which is connected to the wheel and axle of the vehicle for rotation therewith. The
illustrated brake rotor 62 includes a pair of opposed friction discs 62A and 62B
which extend radially outwardly between the inboard friction pad 22 and the
outboard friction pad 24.

[0030] Turning now to Figs. 3-6, the process for the initial installation of the disc
service brake 12 of the vehicle drum-in-hat disc brake assembly 10 at a vehicle
assembly plant will be discussed. First, as shown in Fig. 3, with the adapter 14
and the brake rotor 16 secured to the vehicle (not shown), the brake shoes 22 and
24 secured to the caliper 20 in the manner described above, and the shoe slider
pins 60 and the retention pins 62 as loose parts, the caliper 20 is installed onto the -
adapter 14 and the rotor 16 as shown in Fig. 4. As shown in Fig. 4, the holes 42A
and 32A of the backing plates 42 and 32, respectively, are aligned with the first
holes 54A of the ears 54 of the adapter 14.

[0031] . Next, as shown in Fig. 5, the shoe slider pins 60 are installed through the
holes 42A of the outboard backing plate 42, through the first holes 54A of the ears
54 of the adapter 14, and through the holes 32A of the inboard backing plate 22
with the groove 60A in the shoe slider pins 60 aligned with the second holes 54B
of the ears 54 of the adapter 14. Following this, as shown in Fig. 6, the retention
pins 62 are preferably driven into the second holes 54B of the ears 54 of the

adapter 14 to secure the shoe slider pins 60, and therefore the caliper 20, to the
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adapter 14 and complete the installation of the disc service brake 12 onto the
vehicle.

[0032] Turning now to Figs. 7-9, the process for servicing the disc service brake
12 of the vehicle drum-in-hat disc brake assembly 10 will be discussed. First, as
shown in Fig. 7, the shoe retention clip 36 is removed from the opening 32B of the
backing plate 32 of the inboard brake shoe 22.

[0033] Next, as shown in Fig. 8, the caliper 20 is lifted off of the adapter 14. To
accomplish this in the illustrated embodiment, the shoe retention spring 44 is
moved or biased away from engagement with the outboard leg portion 28 of the
caliper 20. Specifically, spring p_ortions 46A are biased away from engagement
with inwardly extending cut-outs 28A formed in the outboard leg portion 28 of the
caliper 20. Following this as shown in Fig. 9, with the caliper 20 removed, one or
both of the shoes 22 and 24 may be removed from the shoe slider pins 60 and
replaced with new shoes. As can be seen in Fig. 9, the shoes 22 and 24 can be
removed and replaced without having to remove the shoe slider pins 60 from the
adapter 14.

[0034] Turning now to Fig. 10 and using like reference numbers to indicate
corresponding parts, there is illustrated a portion of a second embodiment of a
vehicle disc brake assembly, indicated generally at 70. In the illustrated
embodiment, a steering knuckle 72 is preferably formed as a one-piece casting for
use on a front axle of the vehicle. Thus, in this embodiment, the steering knuckle
72 does not include an abutment 56 for the drum-in-hat parking and emergency
brake like that shown in connection the adapter 14 in the embodiment of F ig. 1.
However, the steering knuckle 72 may be for use on a rear axle of the vehicle in a
drum-in-hat type of disc brake assembly and include an abutment 56 like that
shown in connection with the embodiment of Fig. 1, wherein the abutment is 56 is
integrally formed therewith, or alternatively, the steering knuckle 72 may have an
abutment which is formed separately therefrom and secured thereto by suitable

means if so desired.
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[0035] Turning now to Fig. 11 and using like reference numbers to indicate
corresponding parts, there is illustrated a portion of a third embodiment of a
vehicle disc brake assembly, indicated generally at 80. In the illustrated
embodiment, an adapter or mounting member 82 is preferably formed as a one-
piece casting for use on a front axle of the vehicle and may be secured to a suitable
vehicle component, such as a steering knuckle (not shown). Thus, in this
embodiment the adapter 82 does not include an abutment 56 for the drum-in-hat
parking and emergency brake like that shown in connection the adapter 14 in the
embodiment of Fig. 1. However, the adapter 82 may be for use on a rear axle of
the vehicle in a drum-in-hat type of disc brake assembly and include an abutment
56 like that shown in connection with the embodiment of Fig. 1, wherein the
abutment is 56 is integrally formed therewith, or alternatively, the adapter 82 may
have an abutment which is formed separately therefrom and secured thereto by
suitable means if so desired.

[0036] In accordance with the provisions of the patent statues, the principle and
mode of operation of this invention have been described and illustrated in its
various embodiments. However, it must be understood that the invention may be
practiced otherwise than as specifically explained and illustrated without departing

from the scope or spirit of the attached claims.
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What is claimed is:

1. A disc brake assembly comprising:

a member adapted to be secured to a vehicle component, said member having a
pair of ears each provided with at least a first opening formed therethrough;

a brake caliper supported relative to said member;

a pair of brake shoes carried by said brake caliper, each of said brake shoes
including opposed ends having an opening formed therethrough; and

a pin disposed in each of said first openings of said ears and extending through
said openings formed in said opposed ends of said brake shoes to slidably support
said brake shoes and said caliper for movement relative to said member whereby
said brake caliper and said brake shoes may be removed from said member

without removing said pins from said member.

2. The disc brake assembly of Claim 1 wherein said pin disposed in each of

said first openings of said ears is permanently disposed therein.

3. The disc brake assembly of Claim 1 wherein said pin disposed in each of

said first openings of said ears is removably disposed therein.

4, The disc brake assembly of Claim 1 wherein each of said brake shoes is

carried by said caliper by a retention member.

5. The disc brake assembly of Claim 4 wherein said retention members
include a first retention member secured to one of said brake shoes, and which is
operative to removably carry said one brake on said caliper, and a second retention
member secured to the other one of said brake shoes, and which is operative to

removably carry said other one of said brake shoes on said caliper.
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6. The disc brake assembly of Claim 1 wherein said pair of brake shoes
includes an inboard brake shoe and an outboard brake shoe, said inboard brake
shoe disposed inboard relative to said member and said outboard brake shoe

disposed outboard relative to said member.

7. The disc brake assembly of Claim 1 wherein said member is an adapter of a
drum-in-hat disc brake assembly and said disc brake assembly is a disc service

brake of said drum-in-hat disc brake assembly.

8. The disc brake assembly of Claim 1 wherein said member is a steering
knuckle.
0. The disc brake assembly of Claim 1 wherein each of said ears of said

member further includes a second opening formed therein, each of said second
openings extending into said ears and intersecting said first openings, and wherein
a pin retention member is disposed in each of said second openings and engages

and retains said pins in said first openings of said ears of said member.

10.  The disc brake assembly of Claim 9 wherein said first openings are
generally axial extending openings and said second openings are generally radially

extending openings.

11.  The disc brake assembly of Claim 1 wherein said pair of brake shoes
includes an inboard brake shoe and an outboard brake shoe, said inboard brake
shoe disposed inboard relative to said member and said outboard brake shoe
disposed outboard relative to said member, and wherein said inboard braké shoe
and said outboard brake shoe are each carried by said caliper by a retention

member.
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12.  The disc brake assembly of Claim 1 wherein said member includes one of

an integrally formed abutment or a separately formed abutment secured thereto.

13. A disc brake assembly comprising:

a member adapted to be secured to a vehicle component, said member having a ‘
pair of ears each provided with at least a first opening formed therethrough;

a brake caliper supported relative to said member;

a pair of brake shoes carried by said brake caliper by a retention member, each of
said brake shoes including opposed ends having an opening formed therethrough,
said pair of brake shoes including an inboard brake shoe and-an outboard brake -
shoe, said inboard brake shoe disposed inboard relative to said member and said
outboard brake shoe disposed outboard relative to said member; and

a pin disposed in each of said first openings of said ears and extending through
said openings formed in said opposed ends of said brake shoes to slidably support
said brake shoes and said caliper for movement relative to said member whereby
said brake caliper and said brake shoes may be removed from said member

without removing said pins from said member.
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14. A method of assembling a disc brake assembly comprising the steps of:

(a8  providing a member adapted to be secured to a vehicle component, the
member having a pair of ears each provided with an opening formed therethrough;
(b)  providing a brake caliper having a pair of brake shoes carried thereby, each
of the brake shoes including opposed ends having an opening formed
therethrough;

(¢)  moving the brake caliper relative to the member whereby the openings in
the opposed ends of the brake shoes are aligned with the openings in the member;
(d)  providing a pair of pins; and

(e) instailing a pin in each of the aligned openings of the member and the
openings of the opposed ends of the brake shoes to thereby slidably support the
brake shoes and caliper for movement relative to the member and complete the

assembly of the disc brake assembly.

15.  The method of Claim 14 wherein in step () the pins are one of permanently

secured to the member or removably secured to the member.

16.  The method of Claim 14 wherein in step (b) each of the brake shoes is

carried by the caliper by a retention member.

17. The method of Claim 16 wherein the retention members include a first
retention member secured to one of the brake shoes, and which is operative to
removably carry the one brake on the caliper, and a second retention member
secured to the other one of the brake shoes, and which is operative to removably

carry the other one of the brake shoes on the caliper.
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18. The method of Claim 14 wherein in step (b) the pair of brake shoes
includes an inboard brake shoe and an outboard brake shoe, and wherein after step
(c) is performed the inboard brake shoe is disposed inboard relative to the member

and the outboard brake shoe is disposed outboard relative to the member.

19.  The method of Claim 14 wherein in step (a) each of the ears of the member
further includes a second opening formed therein, each of the second openings
extending into the ears and intersecting the first openings, and following step (e)
the installing a pin retention member in each of the second openings to-engage and

retain the pins installed in the first openings during step (e).
20. The method of Claim 19 wherein the first openings are generally axial

extending openings and the second openings are generally radially extending

openings.
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