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A torque converter, including: a piston plate for a lock-up
clutch, the piston plate including a circumferential surface
forming an opening axially aligned with an axis of rotation for
the torque converter; a ring-shaped element fixedly secured to
the piston plate; and a seal in compressive engagement with
the circumferential surface, axially aligned with the ring-
shaped element, and including a surface facing radially
inward for forming a seal with an input shaft inserted into the
torque converter.

ABSTRACT

18 Claims, 6 Drawing Sheets

([I I
j;a
\7

106 -l g,

/
R S ey

23

A 22

A1 30

14

154




US 8,844,690 B2

Sheet 1 of 6

Sep. 30,2014

U.S. Patent

g i

\, \W.,
TN, L.
Y
e



US 8,844,690 B2

Sheet 2 of 6

Sep. 30,2014

U.S. Patent




US 8,844,690 B2

Sheet 3 of 6

Sep. 30,2014

U.S. Patent

= 154

)§38““~Ww~“ p "i

140 it
108t |

144

Fig. 3A



U.S. Patent Sep. 30,2014 Sheet 4 of 6 US 8,844,690 B2

[ 102
' AN

108 S

Fig. 3B



US 8,844,690 B2

Sheet 5 of 6

Sep. 30,2014

U.S. Patent

—108

s R il po ot cm
S L. - , e,

s el e e B
» \\.\.%s\w. i gpasonvio= 23 \..;ti.!l AT 2 »\\g.gcg.rh:l‘nﬂr?w.?«if e _
o O = . %vbﬂﬂ.qwff.lz ommesmsanossonm,
Ay R e G g
. R ..nwWﬁ«,..\.M( "2
oy o
o ~ 3 o py
e, ﬂ‘r.ﬂ;.i. o, fe

N
N

\w "

Fig. 4



U.S. Patent Sep. 30,2014 Sheet 6 of 6 US 8,844,690 B2

\r 7
168 102
/ 158
108 - / 108
11@ 117
WW//K// J 11WM

156/ \116 122 156/ \116 1)32 122
Fig. 5A Fig. 5B

158
108 \

117 N\
11@%%1§ &
156 “q16 122 16— 116—" 117”122

114—\-7_ -----
Fig. 5C Fig. 5D




US 8,844,690 B2

1
PISTON SEAL WITH CENTERING WASHER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit under 35 U.S.C. §119
(e) of U.S. Provisional Application No. 61/385,678 filed on
Sep. 23, 2010 which application is incorporated herein by
reference.

FIELD OF THE INVENTION

The present disclosure relates to seal and ring-shaped ele-
ment for sealing a plate in a torque converter with respect to
an input shaft inserted in the torque converter. In particular,
the present disclosure relates to a seal and washer for sealing
and centering a piston plate for a lock up clutch with respect
to the input shaft.

BACKGROUND OF THE INVENTION

Known torque converter design includes using an output
hub to connect a damper assembly to an input shaft inserted in
the torque converter. According to this design, a piston plate
for a lock up clutch in the torque converter is sealed with
respect to the output hub.

BRIEF SUMMARY OF THE INVENTION

According to aspects illustrated herein, there is provided a
torque converter, including: a piston plate for a lock-up
clutch, the piston plate including a circumferential surface
forming an opening axially aligned with an axis of rotation for
the torque converter; a ring-shaped element fixedly secured to
the piston plate; and a seal in compressive engagement with
the circumferential surface, axially aligned with the ring-
shaped element, and including a surface facing radially
inward for forming a seal with an input shaft inserted into the
torque converter.

According to aspects illustrated herein, there is provided a
torque converter, including: a piston plate for a lock-up
clutch; a ring-shaped element fixedly secured to the piston
plate; and a seal sealed with respect to the piston plate, axially
fixed with respect to the piston plate by a portion of the piston
plate, and including a surface facing radially inward for form-
ing a seal with an input shaft inserted into the torque con-
verter.

According to aspects illustrated herein, there is provided a
torque converter, including a piston plate for a lock-up clutch,
aring-shaped element, and a seal. The piston plate includes a
circumferential surface forming an opening axially aligned
with an axis of rotation for the torque converter and an edge
formed by a radially disposed surface of the piston plate and
the circumferential surface of the piston plate. The edge
includes a portion at a first radial distance from the axis of
rotation. The ring-shaped element is fixedly secured to a
radially disposed surface of the piston plate and includes a
portion axially aligned with the opening. The seal is sealed
with respect to the circumferential surface, axially fixed by
the portion of the edge, and includes a surface facing radially
inward for forming a seal with an input shaft inserted into the
torque converter, and an outer circumferential surface at a
second radial distance, greater than the first radial distance,
from the axis of rotation.
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These and other objects and advantages of the present
invention will be readily appreciable from the following
description of the invention and from the accompanying
drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments are disclosed, by way of example
only, with reference to the accompanying schematic drawings
in which corresponding reference symbols indicate corre-
sponding parts, in which:

FIG. 1A is a perspective view of a cylindrical coordinate
system demonstrating spatial terminology used in the present
application;

FIG. 1B is a perspective view of an object in the cylindrical
coordinate system of FIG. 1A demonstrating spatial termi-
nology used in the present application;

FIG. 2is a partial cross-sectional view of a torque converter
with a piston seal and ring-shaped element;

FIG. 3A is a detail of area 3 in FIG. 2;

FIG. 3B is a detail of a portion of FIG. 3A;

FIG. 4 is a perspective cross-sectional view of the piston
plate, piston seal, and ring-shaped element shown in FIG. 2;
and,

FIGS. 5A through 5D are partial cross-sectional views of a
torque converter with a piston seal.

DETAILED DESCRIPTION OF THE INVENTION

At the outset, it should be appreciated that like drawing
numbers on different drawing views identify identical, or
functionally similar, structural elements of the invention. It is
to be understood that the invention as claimed is not limited to
the disclosed aspects.

Furthermore, it is understood that this invention is not
limited to the particular methodology, materials and modifi-
cations described and as such may, of course, vary. It is also
understood that the terminology used herein is for the purpose
of describing particular aspects only, and is not intended to
limit the scope of the present invention, which is limited only
by the appended claims.

Unless defined otherwise, all technical and scientific terms
used herein have the same meaning as commonly understood
to one of ordinary skill in the art to which this invention
belongs. Although any methods, devices or materials similar
or equivalent to those described herein can be used in the
practice or testing of the invention, the preferred methods,
devices, and materials are now described.

FIG. 1A is a perspective view of cylindrical coordinate
system 80 demonstrating spatial terminology used in the
present application. The present invention is at least partially
described within the context of a cylindrical coordinate sys-
tem. System 80 has a longitudinal axis 81, used as the refer-
ence for the directional and spatial terms that follow. The
adjectives “axial,” “radial,” and “circumferential” are with
respect to an orientation parallel to axis 81, radius 82 (which
is orthogonal to axis 81), and circumference 83, respectively.
The adjectives “axial,” “radial” and “circumferential” also
are regarding orientation parallel to respective planes. To
clarify the disposition of the various planes, objects 84, 85,
and 86 are used. Surface 87 of object 84 forms an axial plane.
That is, axis 81 forms a line along the surface. Surface 88 of
object 85 forms a radial plane. That is, radius 82 forms a line
along the surface. Surface 89 of object 86 forms a circumfer-
ential plane. That is, circumference 83 forms a line along the
surface. As a further example, axial movement or disposition
is parallel to axis 81, radial movement or disposition is par-
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allel to radius 82, and circumferential movement or disposi-
tion s parallel to circumference 83. Rotation is with respect to
axis 81.

The adverbs “axially,” “radially,” and “circumferentially”
are with respect to an orientation parallel to axis 81, radius 82,
or circumference 83, respectively. The adverbs “axially,”
“radially,” and “circumferentially” also are regarding orien-
tation parallel to respective planes.

FIG. 1B is a perspective view of object 90 in cylindrical
coordinate system 80 of FIG. 1A demonstrating spatial ter-
minology used in the present application. Cylindrical object
90 is representative of a cylindrical object in a cylindrical
coordinate system and is not intended to limit the present
invention in any manner. Object 90 includes axial surface 91,
radial surface 92, and circumferential surface 93. Surface 91
is part of an axial plane, surface 92 is part of aradial plane, and
surface 93 is a circumferential surface.

FIG. 2 is a partial cross-sectional view of torque converter
100 with a piston seal and ring-shaped element.

FIG. 3A is a detail of area 3 in FIG. 2.

FIG. 3B is a detail of a portion of FIG. 3A.

FIG. 4 is a perspective cross-sectional view of the piston
plate, piston seal, and ring-shaped element shown in FIG. 2.
The following should be viewed in light of FIGS. 2 through 4.
Torque converter 100 includes piston plate 102 for a lock-up
clutch 104, ring-shaped element 106, and seal 108. The piston
plate includes circumferential surface 110 forming opening
112 axially aligned with axis of rotation 114 for the torque
converter. The ring-shaped element is fixedly secured to the
piston plate as further described infra. The seal is in compres-
sive engagement with the circumferential surface, is sealed
with respect to the circumferential surface, is in contact with
the ring-shaped element, and includes surface 116, facing
radially inward, for forming a seal with an input shaft (not
shown) inserted into the torque converter. The seal is fixed
with respect to the piston plate as further described infra.

Inone embodiment, the seal includes cover 117 and sealing
material 119 fixedly secured to the cover. Cover 117 is made
of any material known in the art, for example, metal. The
sealing material is any sealing material known in the art,
including, but not limited to fluoroelastomer, fluorocarbon, or
ethylene acrylate. The cover is pressed into opening 112 and
forms a liquid-tight seal with surface 110. Material 119 forms
surface 116.

That is, for a typical arrangement in which torque converter
100 provides drive torque to a transmission (not shown), an
input shaft for the transmission is installed, or inserted, into
the torque converter in opening 121. In one embodiment, the
torque converter includes damper assembly 118 and one-way
clutch inner race 120. Race 120 includes surface 132 for
engaging a stator shaft (not shown). The damper assembly
includes flange 122 axially disposed between cover plates
124 and 126. The flange includes surface 128 for engaging the
input shaft. Cover plate 126 is fixedly connected to turbine
130.

In one embodiment, the ring-shaped element is a washer. In
one embodiment, the ring-shaped element is fixedly secured
to radially disposed surface 134 of the piston plate by any
means known in the art, for example, rivets 136. Although
element 106 is shown facing the flange, it should be under-
stood that element 106 could be installed on the opposite side
of'the piston plate. Portion 138 of the washer is axially aligned
with opening 112, that is, portion 138 extends radially inward
from surface 110. Portion 138 includes chamfer 139 that
enables easier assembly with the input shaft. In one embodi-
ment, the piston plate includes edge 140 formed by radially
disposed surface 142 of the piston plate and surface 110 of the
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piston plate. The seal includes outer circumferential surface
144 at radial distance 146 from the axis. In one embodiment,
at least portion 148 of edge 140 is at radial distance 150, less
than radial distance 146, from the axis. Portion 148 of the
piston plate extends radially inward with respect to edge 140
and portion 138 of the washer extends radially inward with
respect to edge 140.

In one embodiment, portions 148 are formed by staking the
piston plate at respective areas 152. That is, force applied at
areas 152 forces the material forming the piston plate at edge
140 to bulge radially inward beyond surface 110 to relieve the
pressure generated by the force. The bulging material acts to
restrain axial displacement of the seal in direction R.

The washer is for centering the piston plate with respect to
the axis of rotation, or with respect to the input shaft. For
example, assuming the outside surface of the input shaftis the
frame of reference for centering, surface 154 is in contact with
the outside surface of the input shaft, and surface 154 and the
washer are therefore centered with respect to the input shaft
due to this contact. Due to the fixed position of the washer
with respect to the piston plate, the piston plate also is cen-
tered with respect to the input shaft.

FIGS. 5A through 5D are partial cross-sectional views of a
torque converter with a piston seal and transmission input
shaft 156. In FIG. 5A, seal 108 is installed on washer 168 and
the washer is riveted to the piston plate. Bushing 158 is
installed on the piston plate. The bushing includes a lead-in
radius to facilitate assembly with the transmission input shaft.
In FIG. 5B, piston hub 160 includes area 162 that acts as a
bushing, for example, area 162 is heat treated, and includes a
lead-in radius to facilitate assembly with the transmission
input shaft. Seal 108 is pressed into the hub and the hub is
pressed onto the piston plate. In FIG. 5C, piston plate 102
includes neck 164. Bushing 158 is installed on the piston plate
and includes a lead-in radius to facilitate assembly with the
transmission input shaft. Seal 108 is pressed onto the piston
plate at the neck. In FIG. 5D, piston plate 102 includes neck
164. Bushing 166 is installed on the piston plate at the neck.
Seal 108 is pressed onto the piston plate at the neck and piston
plate juncture. Centering of the piston plate is accomplished
by bushings 158 or 166 or by area 162.

Thus, it is seen that the objects of the present invention are
efficiently obtained, although modifications and changes to
the invention should be readily apparent to those having ordi-
nary skill in the art, which modifications are intended to be
within the spirit and scope of the invention as claimed. It also
is understood that the foregoing description is illustrative of
the present invention and should not be considered as limit-
ing. Therefore, other embodiments of the present invention
are possible without departing from the spirit and scope of the
present invention.

What we claim is:

1. A torque converter, comprising:

a piston plate for a lock-up clutch, the piston plate includ-
ing a circumferential surface forming an opening axially
aligned with an axis of rotation for the torque converter;

a ring-shaped element for centering the piston plate with
respect to the axis of rotation fixedly secured to the
piston plate; and,

a seal in compressive engagement with the circumferential
surface, axially aligned with the ring-shaped element,
and including a surface facing radially inward for form-
ing a seal with an input shaft inserted into the torque
converter.

2. The torque converter of claim 1 wherein the ring-shaped

element is fixedly secured to a radially disposed surface of the
piston plate.
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3. The torque converter of claim 1 wherein:

the piston plate includes an edge formed by a radially
disposed surface of the piston plate and the circumfer-
ential surface of the piston plate;

the seal includes an outer circumferential surface at a first
radial distance from the axis; and,

at least a portion of the edge is at a second radial distance,
less than the first radial distance, from the axis.

4. The torque converter of claim 1 wherein:

the ring-shaped element includes a portion axially aligned
with the opening; and,

the seal is axially aligned with the portion of the ring-
shaped element.

5. The torque converter of claim 1 wherein:

the seal includes an outer circumferential surface at a first
radial distance from the axis;

the piston plate includes an edge formed by a radially
disposed surface of the piston plate and the circumfer-
ential surface of the piston plate;

aportion of the edge is at a second radial distance, less than
the first radial distance, from the axis;

the ring-shaped element includes a portion axially aligned
with the opening; and,

a position of the seal with respect to the piston plate is
axially fixed by the portion of the ring-shaped element
and is axially offset from the portion of the edge.

6. The torque converter of claim 1 wherein the ring-shaped
element is for centering the piston plate with respect to the
input shaft.

7. The torque converter of claim 1 further comprising a
damper assembly with a flange axially disposed between first
and second cover plates and having a radially inwardly facing
surface for engaging the input shaft.

8. A torque converter, comprising:

a piston plate for a lock-up clutch including a circumfer-
ential surface forming an opening axially aligned with
an axis of rotation for the torque converter;

a ring-shaped element fixedly secured to the piston plate
and including a portion axially aligned with the opening;
and,

a seal sealed with respect to the piston plate, axially fixed
with respect to the piston plate by a portion of the piston
plate, in compressive engagement with the circumferen-
tial surface, and including a surface facing radially
inward for forming a seal with an input shaft inserted
into the torque converter.

9. The torque converter of claim 8 wherein:

the circumferential surface is at a first radial distance from
the axis of rotation for the torque converter

the piston plate includes an edge formed by a radially
disposed surface of the piston plate and the circumfer-
ential surface of the piston plate;

the respective portion of the piston plate includes a portion
of'the edge at a second radial distance, less than the first
radial distance, from the axis; and,
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aportion of the ring-shaped element is axially aligned with

the opening.

10. A torque converter comprising:

an axis of rotation;

a piston plate including:

a first circumferential surface at a first radial distance
from the axis of rotation; and,

a second circumferential surface at a second radial dis-
tance from the axis of rotation greater than the first
radial distance;

a ring-shaped element:

in contact with the first, circumferential surface;

forming an opening through which the axis of rotation
passes; and,

arranged to contact an input shaft inserted into the torque
converter; and,

a seal including:

a cover fixedly secured to the second circumferential
surface, and

material:
separate from the cover;
connected to the cover; and,
including a surface facing radially inward for forming

a seal with the input shaft.

11. The torque converter of claim 10 wherein the ring-
shaped element is separately formed from the piston plate.

12. The torque converter of claim 10, wherein. the ring-
shaped element includes:

a first surface facing radially outward and in compressive

engagement with the first circumferential surface; and,

a second surface facing radially inward and arranged to

compressively engage the input Shaft.

13. The torque converter of claim 10, wherein the ring-
shaped element is a washer, a piston hub, a bushing, or com-
bination thereof.

14. The torque converter of claim 10, wherein the ring-
shaped element is a hushing.

15. The torque converter of claim 10, wherein the ring-
shaped element is arranged to radially center the piston with
respect to the input shaft.

16. The torque converter of claim 10, wherein the piston
plate, comprises a neck.

17. The torque converter of claim 16, where the neck con-
nects the first circumferential surface to the second circum-
ferential surface.

18. The torque converter of claim 10, wherein:

the ring-shaped element includes an outer circumferential

surface at a third radial distance from the axis;

the piston plate includes an edge formed by a radially

disposed surface of the piston plate and the first circum-

ferential surface of the piston plate; and,

a portion of the edge is at a fourth radial distance, less than

the third radial distance, from the axis.
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