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157) ABSTRACT

A piston seal assembly including a piston, plate, and seal is
provided. The piston is slidably supported on a shaft or in a
housing, and includes a recess on an inner or outer radial
portion. The plate is fastened to the piston and extends at least
partially adjacent to the recess. The seal is located at least
partially within the recess of the piston. The seal includes a
radial sealing surface that engages the shaft or the housing,
and the seal is axially movable between the piston and the
plate via hydraulic fluid pressure.
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PISTON SEAL ASSEMBLY

INCORPORATION BY REFERENCE

[0001] The following documents are incorporated herein
by reference as if fully set forth: U S.Provisional Application
No. : 61/827, 234, filed May 24, 2013.

FIELD OF INVENTION

[0002] This application is generally related to a clutch
assembly and more particularly related to a piston seal for a
clutch assembly.

BACKGROUND

[0003] Clutch assemblies and piston seal assemblies for use
in automotive transmissions are well known. Known piston
seal assemblies are disclosed in U.S. Patent Application No.
2012/0161400, which is incorporated by reference herein as
if fully set forth. The known assemblies generally include a
disc-shaped piston, a retaining plate, and seal. The piston
moves in the axial direction along a housing or a shaft via
hydraulic fluid pressure, and the seal is designed to prevent
leakage of the hydraulic fluid during movement in one direc-
tion, and is allowed to axially shift during movement in the
opposite direction to allow flow of the hydraulic fluid past the
seal. However, in these prior known arrangements, applicants
have discovered that the seal can fail due to extrusion into a

gap between the piston and the plate, and cause the piston seal
assembly to malfunction.

SUMMARY

[0004] It would be desirable to provide a more reliable
piston seal assembly to extend the life of the assembly and
prevent malfunctions.

[0005] A piston seal assembly including a piston, plate, and
seal is provided. The piston is slidably supported on a shaft or
in a housing, and includes a recess on an inner or outer radial
portion. The plate is fastened to the piston and extends at least
partially adjacent to the recess. The seal is located at least
partially within the recess of the piston. The seal includes a
radial sealing surface that engages the shaft or the housing,
and the seal is axially movable between the piston and the
plate via hydraulic fluid pressure.

[0006] Preferred arrangements with one or more features of
the invention are described below and in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The foregoing Summary as well as the following
Detailed Description will be best understood when read in
conjunction with the appended drawings. In the drawings:

[000S] FIG. 1 is across-sectional partial view ofa preferred
embodiment ofa piston seal assembly according to the inven-
tion in which a seal engages a central shaft.

[0009] FIG. 2 is a cross-sectional partial view of another
preferred embodiment of the piston seal assembly according
to the invention in which the seal engages a housing.

[0010] FIG. 3 is a magnified view of a piston seal assembly
according to the invention in which the seal engages the
housing.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0011] Certain terminology is used in the following
description for convenience only and is not limiting. The
words "inner, ""outer, ""inwardly, "and "outwardly" refer to
directions towards and away from the parts referenced in the
drawings. A reference to a list of items that are cited as "at
least one of a, b, or c" (where a, b, and c represent the items
being listed) means any single one of the items a, b, c or
combinations thereof. The terminology includes the words
specifically noted above, derivates thereof, and words of simi-
lar import.
[0012] FIGS. 1 and 2 show half-views of a piston seal
assembly 1 according to the present invention. The piston seal
assembly 1 includes a preferably disc-shaped piston 2 that is
slidably supported on a shaft 3 or in a housing 4. The piston 2
includes a recess 5 on an inner or outer radial portion depend-
ing on whether the seal assembly is for creating a seal with the
shaft 3 or the housing 4. A plate 6 is fastened to the piston 2
and extends at least partially adjacent to the recess 5. The
plate 6 is preferably fastened to the piston 2 via fasteners, such
as a rivet, or a nut and bolt, or any other suitable fasteners. The
recess 5 on the inner or outer radial portion of the piston 2
partially defines a gap between axial end surfaces of the
piston 2 and the plate 6.
[0013] A seal 7 is located at least partially within the recess
5 of the piston 2 and in the gap between the axial end surfaces
of the piston 2 and the plate 6. The seal 7 includes a radial
surface that engages the shaft 3 (FIG. I) or the housing 4 (FIG.
2), depending on the orientation ofthe piston seal assembly 1,
and the seal 7 is axially movable between the piston 2 and the
plate 6 via hydraulic fluid pressure. The seal 7 is engaged with
the shaft 3 or the housing 4 via an interference fit. A radially
inner or outer portion of the piston 2 is preferably axially
offset from a body portion of the piston 2 to create an axially
constrained seal movement path in the axial space between
the plate 6 and the body portion of the piston 2. When high
pressure is applied to the piston 2, the piston 2 presses against
the seal 7 and the gap is located between the plate 6 and the
seal 7. When high pressure is applied to the plate 6, the plate
6 presses against the seal 7 and the gap is located between the
piston 2 and the seal 7.
[0014] The seal 7 is preferably a rubber or polymeric mate-
rial. The seal 7 is more preferably 35% glass fiber filled
polytetrafluoroethylene (PTFE). The seal 7 can include
chamfered edges along the inner or outer radial surface. As
shown in FIG. 1, if the recess 5 is on the inner radial portion
of the piston 2, then an inner radial portion of the seal 7
engages the shaft 3.As shown in FIG. 2, if the recess 5 is on
the outer radial portion of the piston 2, then an outer radial
portion of the seal 7 engages the housing 4. The seal 7 is
preferably wider than the recess 5. Alternatively, the seal 7
can be thinner than the recess 5 and not include chamfered
edges.
[0015] AjacketS is locatedalongaradial surfaceofthe seal
7 opposite from the radial sealing surface of the seal 7, i.e. the
radial surface that engages the shaft 3 or the housing 4. The
jacket S can be assembled with an interference fit to the seal
7. The jacket S constrains radial deformation of the seal 7 to
prevent the seal 7 from extruding into the gap located between
piston 2 and the plate 6 of the piston seal assembly 1. The
jacket S also constrains axial deformation of the seal 7 which
can occur when the seal 7 is axially pressed against the piston
2 or the plate 6. The jacket S is preferably SAE 1008-1012
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steel. The jacket 8 is preferably 0.5 mm thick. However, those
skilled in the art will recognize that other materials and thick-
nesses could be used. Preferably, the seal 7 is bonded,
adhered, or otherwise connected to the jacket S so that they
form a unitary part.
[0016] In use, hydraulic

fluid

pressur builds up one side of
the piston seal assembly 1, and the seal 7 is axially moved
along the shaft 3 or the housing 4 to create a seal against the
piston 2 or the plate 6. When hydraulic fluid pressure is
applied in an opposite direction, hydraulic fluid can leak
around the piston 2 through an opening between the piston 2
and the shaft 3 or housing 4. In this direction, the hydraulic
fluid urges the seal 7 against the plate 6 and the hydraulic fluid
flows between an opening between the seal 7 and the piston 2.
The seal 7 can be rotationally fixed with the piston 2 or the
plate 6 when the seal 7 is axially pressed against the piston 2
or the plate 6 via the hydraulic pressure.
[0017] FIG. 3 is a magnified view of a piston seal assembly
1 according to the present invention. FIG. 3 shows a distance

(D) is defined between the piston 2 and the plate 6. The
distance (D) is preferably in the range of 3.5-4.5 mm, and is
more preferably in the range of 3.7-4.1 mm. The seal 7 has a
width (W) that is preferably in the range of 3-4 mm, and is
more preferably in the range of 3.4-3.8 mm. The difference
between the distance (D) between the piston 2 and the plate 6,
and the width (W) of the seal 7 is preferably in the range of
0.4-0.7 mm, and is more preferably 0.55 mm. If the difference
between the distance (D) between the piston 2 and the plate 6,
and the width (W) of the seal 7 is increased, then the piston
seal assembly 1 can experience a sudden increase in pressure
during operation due to axial movement of the seal 7 between
the piston 2 and the plate 6. Likewise, if the distance (D)
between the piston 2 and the plate 6 is increased and the seal
7 width (W) is held constant, the range of potential axial
movement of the seal 7 is increased, which can cause a sudden
increase in pressure if the seal 7 slips during axial movement
between the piston 2 and the plate 6. The jacket S allows the
distance (D) between the piston 2 and the plate 6 to be reduced
while ensuring that the seal 7 does not become axially com-
pressed between the piston 2 and the plate 6.
[0018] Having thus described various embodiments of the
present piston seal assembly in detail, it will be appreciated
and apparent to those skilled in the art that many changes,
only a few ofwhich are exemplified in the detailed description
above, could be made in the piston seal assembly according to
the invention without altering the inventive concepts and prin-
ciples embodied therein. The present embodiments are there-
fore to be considered in all respects as illustrative and not
restrictive, the scope of the invention being indicated by the
appended claims rather than by the foregoing description, and
all changes which come within the meaning and range of
equivalency of the claims are therefore to be embraced
therein.

REFERENCE NUMBERS

[0019] 1 Piston Seal Assembly
[0020] 2 Piston
[0021] 3 Shaft
[0022] 4 Housing
[0023] 5 Recess

[0024] 6 Plate
[0025] 7 Seal
[0026] S Jacket

What is claimed is:
1.A piston seal assembly, comprising:
a piston slidably supported on a shaft, the piston including

a recess on an inner radial portion;
a plate fastened to the piston that extends at least partially

adjacent to the recess; and
a seal located at least partially within the recess of the

piston, the seal including a radial sealing surface that
engages the shaft, and the seal is axially movable
between the piston and the plate via hydraulic fluid
pressure.

2. The piston seal assembly of claim 1, further comprising
a jacket located along a radial surface of the seal opposite the
radial sealing surface that engages the shaft, and the jacket
constrains deformation of the seal.

3. The piston seal assembly of claim 2, wherein a radially
inner portion of the piston is axially offset from a body por-
tion of the piston to create an axially constrained seal move-
ment path in an axial space between the piston and the plate,
and the jacket prevents seal extrusion into the axial space.

4. The piston seal assembly of claim 2, wherein the jacket
is SAE 1008-1012 steel.

5. The piston seal assembly of claim 1, wherein the recess
is on the inner radial portion of the piston and an inner radial
portion of the seal engages the shaft.

6. The piston seal assembly of claim 1, wherein the seal
includes chamfered edges along the inner radial surface.

7. The piston seal assembly of claim 1, wherein the seal
comprises a rubber or polymeric material.

S. The piston seal assembly of claim 1, wherein fasteners
secure the piston to the plate.

9.A piston seal assembly, comprising:
a piston slidably supported in a housing, the piston includ-

ing a recess on an outer radial portion;
a plate fastened to the piston that extends at least partially

adjacent to the recess; and
a seal located at least partially within the recess of the

piston, the seal including a radial sealing surface that
engages the housing, and the seal is axially movable
between the piston and the plate via hydraulic fluid
pressure.

10.The piston seal assembly ofclaim 9, further comprising
a jacket located along a radial surface of the seal opposite the
radial sealing surface that engages the housing, and the jacket
constrains deformation of the seal.

11.The piston seal assembly of claim 10, wherein a radi-

ally outer portion of the piston is axially offset from a body
portion of the piston to create an axially constrained seal
movement path in an axial space between the piston and the
plate, and the jacket prevents seal extrusion into the axial
space.

12.The piston seal assembly ofclaim 9, wherein the recess
is on the outer radial portion of the piston and an outer radial
portion of the seal engages the housing.

13.The piston seal assembly of claim 9, wherein the seal
includes chamfered edges along the outer radial surface.
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