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(57) Abstract

An annular multi-piston brake apparatus (8) for selective holding engagement against a rotatable element (34). The
annular multi-piston brake apparatus (8) advantageously includes first and second brake pistons (40, 46) radially overlap-
ping to allow the pistons to individually contact the rotatable element and stop rotation. Compact packaging of the brake

apparatus is featured.
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Description

“Annular Multi-Piston Brake Apparatus

Technical Field
This invention relates generally to an annular

multi-piston brake apparatus for disc-type brakes and
more particularly to such a brake apparatus affording
both service and parking brake capability in a

relatively compact unit.

Background Art
Disc-type braking systems have for'a number of

years utilized dual piston apparatus having a fluid
preésure applied service brake piston and a fluid
pressure retracted/spring applied parking brake piston.
The pistons were either located one on each side of a
friction disc-pack or the parking brake piston reacted
through the service brake piston in a series
arrangement to apply pressure to the friction ’
disc-pack. The apparatus having one piston on each
side of the friction disc-pack requires a greater
amount of space and also requires the entire friction
disc-pack to move axially. In the series arrangement
where the parking brake piston abutts and moves the
service brake piston to apply the parking brakes, the
parking brakes could not be applied if the service
Brake piston is damaged or cannot be moved and becomes
inoperable.

The present invention is directed to

overcoming one or more of the problems as set forth

above.
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_Disclosure of Invention

In one aspect of the present invention an
annular multi-piston brake apparatus having a friction
pack with a pack engaging plate is provided for
selective holding engagement against a rotatable
element. A first and second piston means overlap to
allow the piston to individually move the pack engaging
plate into engagement with the rotatable element. A

spring is positioned between the pistons.

Brief Description of the Drawing

The drawing is a diagrammatic, fragmentary
vertical cross section of an annular multi-piston brake
apparatus embodying the principles of the present

invention.

Best Mode for Carrying Out the Invention

With reference to the drawing, an annular
multi-piston brake apparatus 8 having a three piece
housing 9 and embodying the principles of the present
invention is mounted and secured in a support structure
10 by a plurality of fastening means such as bolts 12.
A gear 14 is used to transfer rotation from a power
source (not shown) through an annular spindle 16 having
a central axis 18 to drive an output flange 20.

The brake apparatus 8 has a friction pack
means 22, a first brake actuating means 24, a second
brake actuating means 26, and fluid pressure source
means 28.

The friction pack means 22 includes a reaction
plate 30, a pack engaging plate 32, and a plurality of
annular brake discs 34 interleaved with a plurality of
brake plates 36. The brake discs 34 are splined to the
spindle 16 for rotation therewith. The reaction plate
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30, pack engaging plate 32, and brake plates 36 are
splined to a first piece 38 of the housing 9 to prevent
rotation.

~ An annular service brake piston 40, which is
pressure applied and spring released, is mounted within
a groove or chamber 42 of a second piece 44 of the
housing 9 and is reciprocally movable for directly
contacting the pack engaging plate 32.

An annular parking brake piston 46, which is
normally pressure disengaged and spring applied, is
mounted about a third piece 48 of the housing 9 and is
reciprocally movable for directly contacting the pack
engaging plate 32 at a point radially inward of the
service piston 40.

One of a plurality of circumferentially spaced
springs 50 is shown positioned between a bore 52 in the
service brake piston 40 and the parking brake piston 46
to disengage the service brake piston or apply the
parking brake piston.

One of a second plurality of circumferentially
spaced springs 54 is shown positioned between a bore 56
in the second piece 44 of the housing 9 and a bore 58
in the parking brake piston 46 to move the parking
brake piston 46 into an engaged position.

"A third annular piston 60 is mounted within a
groove 62 in the third piece 48 of the housing 9 and is
reciprocally movable for contacting and moving the
parking brake piston 46 into a disengaged position
against the forces of springs 54. The piston 60 is
used when the vehicle needs to be towed.

The fluid pressure source means 28 includes a
pump 29 and a first manually operable control lever 66
and associated control system 68 of the spool valve
type. In a first position of the control lever such a

control system is adapted to communicate a source of
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fluid under pressure to a conduit and associated
passage 70 to a brake valve 71 and an annular chamber
72, located between the parking brake piston 46 and the
third piston 60, to hold the parking brake piston in a .
disengaged condition. A foot pedal 73 is movable from
a first to a second position to communicate fluid under v
pressure from conduit 70 to the groove 42 via a conduit
and associated passage 74 to move the service brake
piston into an engaged condition. In a second position
of the control lever the source of pressurized fluid

.can be blocked by the control system from both of these

conduits and the conduits depressurized by
communicating them back to a drain passage within the
control system, not shown. When chamber 72 is
depressurized the combined force of springs 50 and 54
automatically move the parking brake piston 46 into an
engaged condition. A second manually operable control
lever 76 using the same control system is adapted to
communicate an auxiliary source 77 of fluid under
pressure to a conduit and associated passage 78 to an
annular chamber 80 for urging the third annular piston
60 leftwardly for moving the parking brake piston into
a disengaged condition.

Industrial Applicability

While the operation of the present invention
is believed clearly apparent from the foregoing
description, further amplification will be made in the
following summary of operation. During vehicle
movement the first control lever 66 is in the first
full line position and the control system is adaptéd to
communicate a source of fluid under pressure into
conduit and associated passage 70 and parking brake
chamber 72. Such fluid pressure in chamber 72 serves

to fully disengage the parking brake piston 46 by
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overcoming the force of springs 54, and with the pedal
73 maintained in its full line first position, fluid is
blocked by valve 71 from chamber 42. Thus, the axially
leftward movement of the parking brake piston also
serves to disengage the service brake piston 40 through
the additionally axially compressed springs 50. Thus,
the two pistons are placed in a disengaged condition.

Service braking is achieved by movement of the
pedal 73 to its second broken line position and
positioning the brake valve 71 to selectively deliver
fluid from the conduit 70 to the conduit 74 and service
brake actuation chamber 42 at a pressure that is
proportionate to operator demand. The pressuriiation
of chamber 42 forces piston 40 rightwardly, overcoming
the spring 50, directly against the engaging plate 32
and stack of interleaved brake discs 34 and brake
plates 36 to compress them against the reaction plate
30. In this way the discs are frictionally clamped to
the housing 9, thereby holding the spindle 16 and

flange 20 against rotation.
In a parking situation, the fluid pressure to

the parking brake chamber 72 is drained through the
control system 68. When the pressure drops below a
predetermined value, the springs 54 and 50 are
effective to bias the parking brake piston 46 directly
abuttingly against the plate 32 to compress the brake
discs 34 and brake plates 36 against the plate 30 to
hold the spindle 16 stationary.

To move or tow the vehicle during a system
failure, fluid pressure is introduced into conduit 78
from an auxiliary source 77 to pressurize piston
chamber 80. The fluid pressure moves piston 60
leftwardly abuttingly against the parking brake piston
46. Continued movement overcomes the biasing force of
springs 54 and 50 thus releasing the brake plates and

discs and allowing spindle 16 to rotate.
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While the invention has been described and
shown with particular reference to a single embodiment,
it will be apparent that variation might be possible
that would fall within the scope of the present

‘N

5 invention, which is not intended to be limited except

as defined in the following claims.
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Claims

1. An annular multi-piston brake apparatus
(8) having a housing (9) with a friction pack means
(22) mounted therein, the friction pack means includes
an annular pack engaging plate (32) for selective
holding engagement against a rotatable element (34)
comprising: ’

a first brake piston (40);

a second brake piston (46) overlapping said
first brake piston (40) and allowing the pistons -
(40,46) to individually move the pack engaging plate
(32) into engagement with the rotatable element (34);

and
a spring (50) positioned between the pistons

(40,46).

2. The annular multi-pistoﬁ brake apparatus

(8) of claim 1 wherein the spring (50) serves as a
retraction spring in two conditions of operation and as

a brake applying spring in a third condition of

operation.

3. The annular multi-piston brake apparatus
(8) of claim 1 wherein the first brake piston (40) is

fluid pressure applied and spring released.

4., The annular multi-piston brake apparatus
(8) of claim 1 wherein the second brake piston (46) is

spring applied and is released by fluid pressure.

5. The annular multi-piston brake apparatus
(8) of claim 1 including a third piston (60)
overlapping the second brake piston (40) to contact and

move the second brake piston.
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6. The annular multi-piston brake apparatus

(8) of claim 1 including a second spring (54)
positioned between the piston (46) and housing (9).
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