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[57] ABSTRACT

A drum brake adjustment mechanism is provided to
maintain a running clearance between a pair of brake
shoes and a rotatable member. The adjustment mecha-
nism includes an extendible member which is disposed
between the pair of brake shoes and engageable with a
pawl which is pivotally mounted on one of the brake
shoes. A single resilient member encircles the extendible
member and engages the other brake shoe and the pawl
to bias the pair of brake shoes into engagement with a
hydraulic actuator which is operable to urge the pair of
brake shoes into engagement with the rotatable mem-
ber. [ Moreover, the] The single resilient member co-
operates with the pawl to extend the [extensible] ex-
tendible member when the clearance between the pair of
brake shoes and the rotatable member is greater than the
running clearance. The paw! defines an arm in abutment
with the extendible member and the single resilient mem-
ber engages the pawl between the abutment and the pivotal
mounting to bias the extendible member toward the other
brake shoe.

8 Claims, 3 Drawing Figures
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1
DRUM BRAKE ADJUSTER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

A drum brake adjuster disposes a pair of brake shoes
in close proximity to a drum so that upon a brake appli-
cation the shoes need only travel through a running
clearance to effectuate braking. Consequently, a motor
vehicle operator senses braking when a brake pedal
moves through a relatively short stroke rather than a
full stroke which would be required as the shoes wear
and the clearance with the drum increases.

Drum brake adjusters, such as illustrated in U.S. Pat.
No. 3,706,360, utilize an extendible member and a pawl
to extend the extendible member when the clearance
between the brake shoes and the drum is above a prede-
termined running clearance. As the prior art provides a
multiplicity of springs to provide for brake shoe retrac-
tion and cooperation between the pawl and extendible
member, such adjusters are costly and require lengthy
assembly procedures. Consequently, it is believed to be
desirable to provide a simple drum brake adjuster
wherein the number of springs is reduced.

SUMMARY OF THE INVENTION

The present invention relates to a drum brake auto-
matic adjuster for positioning a pair of brake shoes 1n
running clearance with a rotatable member. The auto-
matic adjuster comprises an extendible member which
is engageable with the pair of brake shoes, a pawl coop-
erating with the extendible member to extend the same
and a single resilient member cooperating with the pawl
and extendible member to bias the pair of brake shoes
into engagement with a hydraulic actuator and cooper-
ating with the pawl to provide for the extension of the
extendible member.

In particular, the pawl is pivotally mounted to one of
the brake shoes and includes a first arm cooperating
with a ratchet wheel on the extendible member such
that rotation of the first arm in one direction increments
the first arm to successive teeth on the ratchet wheel

and rotation of the first arm in the other direction ro-
tates the ratchet wheel thereby extending the extendible

member. The single resilient member releasably engages
the other brake shoe and coils around the extendible
member between the other brake shoe and the pawl to
conserve space. The single resilient member also releas-
ably engages the pawl to bias a second arm into abut-
ment with a shoulder on the extendible member. The
single resilient member engages the pawl between the
abutment with the shoulder and the pivotal mounting
with the one brake shoe so that the resilient member
creates a moment for the paw! about the abutment with
the shoulder in order to bias the one brake shoe via the
pivotal mounting into engagement with the hydraulic
actuator. | |
Moreover, the second arm remains in abutment with
the extendible member shoulder in view of the engage-
ment between the pawl and resilient member. Conse-
quently, radial expansion of the pair of brake shoes
results in the extendible member moving with the other
brake shoe and the first arm pivots relative to the sec-
ond arm to increment the second arm to a successive
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tooth on the ratchet wheel. Upon radial contraction of
the pair of brake shoes, the shoulder [abuts] remains in
abutment with the second arm to pivot the pawl thereby
causing the second arm to rotate the ratchet wheel to
extend the extendible member.

DESCRIPTION OF THE DRAWINGS

FI1G. 1 is a front view of a drum brake assembly
including the adjuster of the present invention;

FIG. 2 is a cross-sectional view taken along line 2—2
of FIG. 1; and

FIG. 3 is a cross-sectional view taken along line 3—3
of FIG. 1.

DETAILED DESCRIPTION

A drum brake assembly 10 is illustrated in FIG. 1 and
is associated with a wheel assembly (not shown) in
order to provide braking for the wheel assembly. A
backing plate 12, carried by a nonrotating portion of the
wheel assembly, supports a hydraulic actuator 14,
which is operable to radially expand a pair of brake
shoes 16 and 18. Upon expansion, the brake shoes are
engageable with a rotatable member 20, associated with
a rotating portion of the wheel assembly, in order to
retard the rotation thereof. |

The hydraulic actuator 14 is provided with grooves
22 and 24 for receiving brake shoe webs 26 and 28,
respectively, while an anchor plate 30 includes grooves
32 and 34 for receiving brake shoe webs 26 and 28 oppo-
gsite the hydraulic actuator 14.

In accordance with the invention, an automatic brake
adjuster 40 is disposed between the pair of brake shoes
near the hydraulic actuator 14. The brake adjuster 40
includes an extendible member 42 comprising an elon-
gated nut 44, a stem 46 threadably engaging the nut 44
and a socket 48 slidably receiving a portion of the stem
46. The extendible member 42 is mounted in recesses 30
and 52 on respective brake shoe webs 26 and 28 with
slots 54 and 56 on the extendible member 42 engaging
the corresponding recesses. Moreover, the brake ad-
juster 40 includes a resilient member 38 releasably en-
gaging brake shoe 18 via opening 60 and a pawl 62
pivotally mounted via pin 64 on the brake shoe 16. The
pin 64 also pivotally mounts a parking brake lever 68.

The pawl 62 includes a first arm 66 which coopera-
tively engages a ratchet wheel 68 secured to the stem
46. Consequently, counterclockwise rotation of pawl
62, viewing FIG. 1, pivots arm 66 such that the ratchet
wheel 68 is rotated via the engagement with the first
arm 66 to rotate the stem 46 so that the extendible mem-
ber 42 is extended or increased in length, Conversely,
clockwise rotation of pawl 62, viewing FIG. 1, pivots
arm 66 such that the arm 66 is indexed to a successive
tooth on the ratchet wheel 68. The pawl 62 also in-
cludes a second arm 70 abutting a shoulder 72 on the
socket 48 of the extendible member 42. This second arm
is maintained in abutment with the shoulder 72 as a
result of the resilient member 58 extending in tension
from the opening 60 to a groove 74 on the pawl 62
which is disposed between the pivotal mounting with
pin 64 and the abutment between the shoulder 72 and
the second arm 70. Consequently, the resilient member
88 creates a moment for pawl 62 about pin 64 urging the
second arm 70 into abutment with the shoulder 72 and
a moment about shoulder 72 urging the pin 64 and brake
shoe 16 into engagement with the hydraulic actuator 14.



Re. 31,378

3

MODE OF OPERATION

When the hydraulic actuator 14 is operated or pres-
surized to expand the brake shoes 16 and 18 into engage-
ment with the rotatable member 20, a braking applica-
tion is effected to retard the rotation of rotatable mem-
ber 20. Radial movement of the brake shoes away from
the hydraulic actuator separates the recess 52 from the
recess 30 and the extendible member 42 is maintained in
engagement with the recess $2 while separating from
the recess 50, as a result of the cooperation between the
resilient member 58, which is anchored at opening 60,
and the pawl 62 during a braking application. When the
brake shoes separate during braking, the resilient mem-
ber 58 pivots the pawl 62 clockwise relative to the shoe
16 so that the second arm 70 remains in abutment with
the shoulder 72 to maintain the extendible member 42 in
engagement with the brake shoe 18. If the clearance
between the brake shoes and the rotatable member is
above a predetermined value, the pivoting of the pawl
62 will rotate the first arm 66 clockwise such that it will
index to a successive tooth on the ratchet wheel 68.

When braking is terminated and the hydraulic actua-
tor 14 1s depressurized, the resilient member 58 biases
the paw! 62 to pivot counterclockwise about the abut-
ment with shoulder 72 thereby causing the brake shoe
16 to retract radially via the pivotal connection between
the pawl 62 and the brake shoe 16 at pin 64. Moreover,
the resilient member 58 biases the brake shoe 18 radially
inwardly as the brake shoe 16 radially retracts with the
depressurization of hydraulic actuator 14.

As noted earlier, when the clearance between the
rotatable member and brake shoes is greater than a
predetermined value, generally referred to as a running
clearance, the pawl first arm 66 is indexed to a succes-
sive tooth on the star wheel 68 as the brake shoes are
radially expanded during braking. Consequently, upon
termination of braking the resilient member 58 biases
the pawl 62 to pivot counterclockwise about shoulder
72, so that the first arm 66 also pivots counterclockwise
thereby rotating the star wheel 68 and the attached stem
46 to extend the extendible member 42.

If the clearance between the brake shoes and the
rotatable member is equal to or less than the predeter-
mined value, the pawl first arm 66 will not be indexed to
a successive tooth on the star wheel during a brake
application so that adjustment of the brake shoes rela-
tive to the rotatable member will not occur.

Viewing FIG. 1, it is noted that the resilient member
38 comprises a spring having its coiled portion encir-
cling the extendible member 42 between the pawl 62
and the brake shoe 18. This feature enables a compact
assembly for the brake adjuster 40 in order to conserve
space. Moreover, actuation of the praking brake lever
63 operates the automatic brake adjuster 40 to adjust the
position of the brake shoes relative to the rotatable
member.

Although the present invention is illustrated in con-
junction with a drum brake adjuster, it is intended that
all modifications, alterations and variations apparent to
those skilled in the art are covered by the present inven-
tion as measured by the scope of the appended claims.

I claim:

1. An adjustment mechanism for a drum brake having
a hydraulic actuator cooperating with a pair of brake
shoes to urge the latter into engagement with a rotatable
member for effectuating braking, said adjustment mech-
anism Comprising:
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an extendible member engaging the pair of brake
shoes, said extendible member being extendible to
dispose the pair of brake shoes adjacent but slightly
spaced from the rotatable member:

a pawl pivotally mounted on one of the brake shoes,
said pawl engaging said extendible member to pro-
vide for extension of the extendible member when
the pawl pivots relative to the one brake shoe: and

a resilient member extending from the other brake
shoe to said pawl, said resilient member cooperat-
ing with the one brake shoe via the pivotal mount-
ing with said paw! and the other brake shoe to bias
the pair of brake shoes into engagement with the
hydraulic actuator [and], said resilient member
[also] cooperating with said pawl to pivot said
pawl relative to the one brake shoe, and said resil-
ient member also cooperating with said pawl to bias
said pawl into abutting engagement with said extend-
ible member to bias said extendible member away
from the one brake shoe and into engagement with the
other brake shoe and said pawl being pivoted about
the abutting engagement with said extendible member
by said resilient member in order to retract the one
brake shoe away from the rotatable member upon
termination of braking.

[2. The adjustment mechanism of claim 1 in which
said resilient member surrounds said extendible member
between the other brake shoe and said pawl.}

[3. The adjustment mechanism of claim 1 in which
said resilient member cooperates with said pawl to bias
said extendible member away from the one brake shoe
and into engagement with the other brake shoe when
said pawl is pivoting relative to the one brake shoe.}

[4. The adjustment mechanism of claim 1 in which
said resilient member cooperates with said pawl to
maintain said extendible member in engagement with
the other brake shoe when the pair of brake shoes ex-
pand to engage the rotatable member.}

5. An adjustment mechanism for a drum brake having
a hydraulic actuator cooperating with a pair of brake
shoes to urge the latter into engagement with a rotatable
member during braking, said adjustment mechanism
comprising: -

an extendible member carried by the pair of brake
shoes, said extendible member being extendible to
dispose the pair of brake shoes adjacent but slightly
spaced from the rotatable member:

a resilient member cooperating with the pair of brake
shoes to urge the latter into engagement with the
hydraulic actuator; and

a pawl pivotally mounted on one of the pair of brake
shoes and cooperating with said resilient member
to pivot relative to the one brake shoe, said pawl
including a first arm engaging said extendible mem-
ber and a second arm engaging said extendible
member, said first arm cooperating with said ex-
tendible member to provide for extension of the
latter and said second arm cooperating with said
resilient member to move said extendible member
away from the one brake shoe when said pawl
ptvots relative to the one brake shoe, and said resil-
lent member engaging said pawl between the pivotal
mounting and said second arm.

[6. The adjustment mechanism of claim 5§ in which
said resilient member engages the other brake shoe and
said pawl, said resilient member coiling around said
extendible member and biasing the latter into engage-
ment with the other brake shoe such that said extendible
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member moves with the other brake shoe when the pair
of brake shoes are expanded into engagement with the
rotatable member.}

[7. In a drum brake assembly having a hydraulic
actuator for urging a pair of brake shoes into engage-
ment with a rotatable member during braking and an
extendible member for adjusting the clearance between
the rotatable member and the pair of brake shoes, the
improvement wherein a pawl pivots relative to one of

said pair of brake shoes and engages the extendible 10

member and a single resilient member cooperates with
the pawl to provide for extension of the extendible
member when the clearance between the pair of brake
shoes and the rotatable member 1s above a predeter-
mined value and said single resilient member also coop-
erates with said extendible member and said pawl to
urge the pair of brake shoes into engagement with the
hydraulic actuator. }

8. In a drum brake assembly having a hydraulic actua-
tor for urging a pair of brake shoes into engagement
with a rotatable member during braking and an extend-
ible member for adjusting the clearance between the
rotatable member and the pair of brake shoes, the im-
provement wherein a pawl engages the extendible
member and a single resilient member cooperates with
the pawl to provide for extension of the extendible
member when the clearance between the pair of brake
shoes and the rotatable member is above a predeter-
mined value, said single resilient member also cooperat-
ing with said extendible member and said pawl to urge
the pair of brake shoes into engagement with the hy-
draulic actuator, said pawl being pivotally mounted on
one of the brake shoes and being in abutment with the
extendible member, said single resilient member engag-
ing said pawl between the pivotal mounting and the
abutment with the extendible member such that said
pawl is pivoted about the abutment by said single resil-
ient member to urge the one brake shoe into engage-
ment with the hydraulic actuator via the pivotal mount-
Ing.

9. In a drum brake assembly, the combination of a pair
of brake shoes engageable with a rotatable member during
a service brake application, a hydraulic actuator engage-
able with the pair of brake shoes to move the latter from a
non braking position to a braking position in engagement
with the rotatable member, a backing plate carrying the

hydraulic actuator and defining an abutment to pivotally
anchor the pair of brake shoes on the backing plate, an

extendible assembly engageable with the pair of brake
shoes and cooperating with the latter to substantially main-
tain a predetermined clearance with the rotatable member,
one of the pair of brake shoes including a pin disposed on
the one brake shoe between the engagement of the one
brake shoe with the actuator and extendible assembly, a
parking lever pivotally anchored on the pin and cooperating
with the extendible assembly to move the pair of brake
shoes to a braking position during a parking brake applica-
tion, a pawl cooperating with the extendible assembly to
increase the length thereof in response to the clearance
between the rotatable member and the pair of brake shoes
exceeding the predetermined clearance, the paw! pivoting
relative to the one brake shoe via the pin and including a
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first arm engaging the extendible assembly to control ex-
tension thereof and a second arm in abutting engagement
with the extendible assembly, and a single resilient mem-
ber extending from the other brake shoe to the pawl, the
single resilient member engaging the paw! at an intermedi-
ate location between the pin and the second arm to bias the
extendible assembly via the pawl toward the other brake
shoe and also to bias the one brake shoe via the pawl to its
non braking position.

10. A drum brake assembly including a pair of brake
shoes which are movably carried on a backing plate, a
hydraulic actuator cooperating with the pair of brake shoes
to move the latter from a non-braking position to a braking
position in engagement with the drum during a service

brake application, the backing plate including an anchor

assembly about which the pair of brake shoes pivot during
the service brake application, an extendible assembly en-
gageable with the pair of brake shoes to substantially define
the non-braking position, a pawl! pivotally mounted on one
of the pair of brake shoes, the pawl defining a first arm
cooperating with the extendible assembly to control exten-
sion thereof and a second arm in abutment with the ex-
tendible assembly, the extendible assembly substantially
maintaining a predetermined clearance between the pair of
brake shoes and the drum, and a retraction and adjust-
ment spring cooperating with the pair of brake shoes to
retract the latter to the non-braking position upon termina-
tion of the service brake application, the improvement
wherein the retraction and adjustment spring extends from
the other brake shoe to the pawl, the retraction and adjust-
ment spring engaging the pawl! to pivot the latter about its
abutment with the extendible assembly upon termination
of the service brake application so that the one brake shoe
is retracted to its nonbraking position as a result of the pawl
pivoting about its abutment with the extendible assembly,
the retraction and adjustment spring also pivoting the pawl
about its abutment with the extendible assembly whereby
the first arm of the pawl cooperates with the extendible
assembly to extend the latter when the clearance between
the pair of brake shoes and the drum is greater than the
predetermined amount.

11. The drum brake assembly of claim 10 in which the
retraction and adjustment spring is engageable with the
paw! at an intermediate position on the pawl between the
abutment with the extendible assembly and the pivotal

mounting on the one brake shoe.
12. The drum brake assembly of claim 10 in which the

retraction and adjustment spring is also engaging the other
brake shoe such that the engagement of the retraction and
adjustment spring with the paw! and the other brake shoe
biases the pawl to urge the extendible member toward the
other brake shoe which is in engagement with the retraction
and adjustment spring.

13. The drum brake assembly of claim 10 in which the
retraction and adjustment spring, upon termination of
braking, simultaneously retracts the pair of brake shoes to
the non-braking position and also cooperates with the pawl
to extend the extendible member when the clearance be-
tween the pair of brake shoes and the drum is greater than

the predetermined amount.
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