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(57) ABSTRACT

A torque converter includes a cover, a piston plate, a first
damper, a pendulum plate, and a drive plate. The cover forms
at least a portion of a housing for the torque converter. The
piston plate includes a friction surface for clutching engage-
ment with the cover. The first damper includes a first elastic
member and a first flange drivingly engaged with the first
elastic member. The pendulum plate is axially disposed
between the piston plate and the first flange and includes first
slots arranged for supporting a pendulum mass. The drive
plate includes a first portion fixed to the piston plate and an
axial tab extending through the pendulum plate to engage the
first flange.

100

—

o

B
"

-

L

—

[ p—

119

156
116

124
118

=k 134

— 160

140

142

({77 164
148
166

AT~ 144

158

150




Patent Application Publication Aug. 7,2014 Sheet 1 of 3 US 2014/0216879 A1

00
/OO
U

Y=y mmmmmmmmm e

\




Patent Application Publication Aug. 7,2014 Sheet2 of 3 US 2014/0216879 A1

128 N 19
1414
| 156
112\/§\ 116
D L 124
122/—7/§’{\1\ | 118
104\% L -
//>ﬁ‘ = 134
196 —71 L ——F 160
120\/7{:——} 140
132— 1| B
1307 | — 142
154 164
148
152 “_166
146 AlH
108 144
<)
106 !
17 L
172
150

Fig. 2



Patent Application Publication Aug. 7,2014 Sheet 3 of 3 US 2014/0216879 A1

134




US 2014/0216879 Al

TORQUE CONVERTER WITH
CENTRIFUGAL PENDULUM ABSORBER

FIELD

[0001] The invention relates generally to a torque converter
with a centrifugal pendulum absorber, and more specifically
to a torque converter with a centrifugal pendulum absorber
disposed axially between a piston plate and a damper.

BACKGROUND

[0002] Torque converters with centrifugal pendulum
absorbers are known. One example is shown in commonly-
assigned U.S. Pat. No. 8,161,740 to Krause et al.

BRIEF SUMMARY

[0003] Example aspects broadly comprise a torque con-
verter including a cover, a piston plate, a first damper, a
pendulum plate, and a drive plate. The cover forms at least a
portion of a housing for the torque converter. The piston plate
includes a friction surface for clutching engagement with the
cover. The first damper includes a first elastic member and a
first flange drivingly engaged with the first elastic member.
The pendulum plate is axially disposed between the piston
plate and the first flange and includes first slots arranged for
supporting a pendulum mass. The drive plate includes a first
portion fixed to the piston plate and an axial tab extending
through the pendulum plate to engage the first flange.
[0004] In an example embodiment, the drive plate is fixed
to the piston plate by riveting. In an example embodiment, the
pendulum plate includes second slots disposed radially inside
of'the first slots, and the drive plate axial tab extends through
the second slots. In some example embodiments, the torque
converter includes a pendulum mass attached to the pendu-
Ium plate such that the pendulum mass can oscillate relative
to the pendulum plate. The drive plate axial tab is disposed
radially inside of the pendulum mass. In an example embodi-
ment, the pendulum mass and the first elastic member are
axially aligned.

[0005] In some example embodiments, the torque con-
verter includes a second damper with a second elastic mem-
ber, a second flange, and a first cover plate. The second flange
is drivingly engaged with the second elastic member and
arranged for driving engagement with a transmission input
shaft. The first cover plate is drivingly engaged with the
second elastic member and fixed to the pendulum plate. In an
example embodiment, the first cover plate and the pendulum
plate are fixed by riveting. In an example embodiment, the
first damper is disposed radially outside of the second
damper.

[0006] In some example embodiments, the torque con-
verter includes a turbine shell and a second cover plate. The
second cover plate is fixed to the first cover plate, drivingly
engaged with the first and second elastic members, and fixed
to the turbine shell. In an example embodiment, the second
flange includes an axially extending circumferential surface
and the second cover plate includes an axially extending
circumferential surface circumscribing the second flange cir-
cumferential surface.

[0007] Other example aspects broadly comprise a damper
for a torque converter including a piston plate, a first elastic
damper, and a pendulum damper. The pendulum damper
includes a pendulum mass axially disposed between the pis-
ton plate and the first elastic damper. In an example embodi-
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ment, the damper includes a connector plate disposed radially
inside of the pendulum mass for connecting the piston plate to
the first damper.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The nature and mode of operation of the present
invention will now be more fully described in the following
detailed description taken with the accompanying drawing
figures, in which:

[0009] FIG. 1A is a perspective view of a cylindrical coor-
dinate system demonstrating spatial terminology used in the
present application;

[0010] FIG. 1B is a perspective view of an object in the
cylindrical coordinate system of FIG. 1A demonstrating spa-
tial terminology used in the present application;

[0011] FIG. 2isacross-section view of aportion ofa torque
converter with a centrifugal pendulum absorber according to
an example aspect; and,

[0012] FIG. 3 is a front view of a pendulum plate.
DETAILED DESCRIPTION
[0013] Atthe outset, it should be appreciated that like draw-

ing numbers appearing in different drawing views identify
identical, or functionally similar, structural elements. Fur-
thermore, it is understood that this invention is not limited
only to the particular embodiments, methodology, materials
and modifications described herein, 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.

[0014] Unless defined otherwise, all technical and scien-
tific 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 mate-
rials similar or equivalent to those described herein can be
used in the practice or testing of the invention, the following
example methods, devices, and materials are now described.
[0015] FIG. 1A is a perspective view of cylindrical coordi-
nate 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-
allel to radius 82, and circumferential movement or disposi-
tion is parallel to circumference 83. Rotation is with respect to
axis 81.

[0016] The adverbs “axially,” “radially,” and “circumferen-
tially” are with respect to an orientation parallel to axis 81,
radius 82, or circumference 83, respectively. The adverbs
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“axially,” “radially,” and “circumferentially” also are regard-
ing orientation parallel to respective planes.

[0017] FIG. 1B is a perspective view of object 90 in cylin-
drical coordinate system 80 of FIG. 1A demonstrating spatial
terminology used in the present application. Cylindrical
object 90 is representative of a cylindrical object in a cylin-
drical 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 a
radial plane, and surface 93 is part of a circumferential plane.
[0018] The following description is made with reference to
FIGS.2-3.FIG. 2is across-section view of a portion of torque
converter 100 with centrifugal pendulum absorber 102
according to an example aspect. FIG. 3 is a front view of
pendulum plate 104. Torque converter 100 includes cover
106, piston plate 108 and damper 110. Cover 106 may include
lugs or studs arranged for connection with an engine (not
shown). Cover 106 forms at least a portion of a housing for the
torque converter. Piston plate 108 includes friction surface
112 with friction material ring 114 for clutching engagement
with the cover. That is, the piston plate is arranged to friction-
ally engage the cover when acted upon by an apply pressure
as is commonly known in the art.

[0019] Damper 110 includes elastic member 116 and flange
118. Elastic member 116 may be a coil spring, for example.
Flange 118 is drivingly engaged with the elastic member at
tab 119, for example. Torque converter 100 also includes
pendulum plate 104 and drive plate 120. The pendulum plate
is axially disposed between the piston plate and the flange.
That is, piston plate 108 includes radial wall 122, opposite
friction surface 112, and flange 118 includes radial wall 124,
and atleast a portion of the pendulum plate is located between
the radial walls. It should be noted that, although both walls
are substantially radial, the walls could have other shapes. For
example, flange 118 may have a curved, ring-shaped, or coni-
cal wall. Pendulum plate 104 includes slots 126 arranged for
supporting pendulum mass 128. Pendulum mass 128 is
arranged to oscillate relative to the pendulum plate as shown
and described in commonly-assigned U.S. Pat. No. 8,161,
740, hereby incorporated by reference as if set forth fully
herein.

[0020] Drive plate 120 includes portion 130 fixed to piston
plate 108 by rivet 132, for example, and axial tab 134 extend-
ing through the pendulum plate to engage the flange.
Although portion 130 is shown as a radial wall, other shapes
of portion 130 are possible. For example, portion 130 may be
curved, ring-shaped, or conical. In an example embodiment,
pendulum plate 104 includes slots 136 disposed radially
inside of slots 126, and drive plate axial tab 134 extends
through slots 136. In an alternative embodiment (not shown),
pendulum plate 104 inner circumferential surface 138 may
have a larger inside diameter and the tabs can extend radially
inside of the inner circumferential surface. Tab 134 is dis-
posed radially inside of pendulum mass 128.

[0021] Torque converter 100 also includes second damper
140 including elastic member 142, flange 144, and cover plate
146. Elastic member 142 may be a coil spring, for example.
Flange 144 is drivingly engaged with elastic member 142 at
window area 148, and arranged for driving engagement with
a transmission input shaft (not shown) at hub spline 150. By
window area, we mean a cutout in the plate where the spring
is inserted such that the circumferential ends of the spring
contact the edge walls of the cutout. Cover plate 146 is driv-
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ingly engaged with elastic member 142 at window area 152,
and fixed to pendulum plate 104 by rivet 154. Damper 110 is
disposed radially outside of damper 140.

[0022] Torque converter 100 includes turbine shell 156 and
cover plate 158 with optional clearance slot 159 for permit-
ting relative rotation of drive plate 120 relative to the cover
plate. Turbine shell 156 forms a portion of a fluid circuit
generally including a turbine, stator, and impeller (not shown)
as is commonly known in the art. Cover plate 158 is fixed to
cover plate 146 at rivet 160, for example, and drivingly
engaged with elastic members 116 and 142. That is, cover
plate 158 includes a spring retainer portion 162 engaged with
spring 116 and a window area 164, similar to window area
152 of cover plate 146, engaged with spring 142. By retainer
portion, we mean an arcuately shaped portion of the cover
plate for receiving the spring and including indented portions
at opposite circumferential ends of the spring to prevent the
spring from rotating past the indented portions when acted
upon by the flange. Torque from flange tab 119 passed to
spring 116 is received by the cover plate indent portions (not
shown). Cover plate 158 is fixed to the turbine shell at area
166 by welding or riveting, for example.

[0023] In an example embodiment, flange 144 includes
axially extending circumferential surface 168 and cover plate
158 includes axially extending circumferential surface 170
circumscribing surface 168 such that the cover plate and
turbine shell are radially centered through the flange spline to
the input shaft (not shown). Piston plate 108 includes bushing
172 for centering and sealing relative to the input shaft. Thrust
ring 174 disposed axially between the piston plate and flange
prevents metal-on-metal contact when the flange is urged
towards the piston plate by the turbine shell and cover plate
158. Thrust ring 174 may be a paper-based, low friction
material bonded to one of the piston plate or flange, for
example.

[0024] A torque path for the torque converter in a lockup
mode may be described as follows. When lockup is com-
manded, the piston plate is pressed against the cover so that
engine torque received by the cover is transmitted by the
piston plate. Piston plate torque passes through the drive plate
to flange 118. Flange 118 transmits torque to cover plate 158
through spring 116. Cover plate 158 is connected to cover
plate 146, turbine shell 156 and pendulum plate 104. Pendu-
lum mass 128 is tuned to oscillate and reduce vibration of the
cover plates and turbine shell. The damped torque is passed to
output flange 144 though spring 142 and exits the torque
converter through the input shaft.

[0025] Configuration of converter 100 is advantageous due
to the positioning of the damper components. Moving both
the pendulum masses and the outer damper radially outward
improves performance by increasing the effective inertia of
the pendulums and lowering the spring rate of the damper.
Furthermore, the configuration of drive plate 120 allows a
desirable positioning of the outer damper in a small pocket
formed between the arcuate shape of the turbine shell and the
axial rim of the torque converter cover. This reduces axial
space required by the damper. This is especially important in
front wheel drive vehicles because axial space is limited by
the width of the vehicle.

[0026] Of course, changes and modifications to the above
examples of the invention should be readily apparent to those
having ordinary skill in the art, without departing from the
spirit or scope of the invention as claimed. Although the
invention is described by reference to specific preferred and/
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or example embodiments, it is clear that variations can be
made without departing from the scope or spirit of the inven-
tion as claimed.

What we claim is:
1. A torque converter comprising:

acover forming at least a portion of a housing for the torque
converter;

a piston plate including a friction surface for clutching
engagement with the cover;

a first damper including a first elastic member and a first
flange drivingly engaged with the first elastic member;

apendulum plate axially disposed between the piston plate
and the first flange, and including first slots arranged for
supporting a pendulum mass; and,

a drive plate including a first portion fixed to the piston
plate and an axial tab extending through the pendulum
plate to engage the first flange.

2. The torque converter of claim 1 wherein the drive plate
is fixed to the piston plate by riveting.

3. The torque converter of claim 1 wherein the pendulum
plate includes second slots disposed radially inside of the first
slots, and the drive plate axial tab extends through the second
slots.

4. The torque converter of claim 1 further comprising a
pendulum mass attached to the pendulum plate such that the
pendulum mass can oscillate relative to the pendulum plate,
wherein the drive plate axial tab is disposed radially inside of
the pendulum mass.

5. The torque converter of claim 4 wherein the pendulum
mass and the first elastic member are axially aligned.
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6. The torque converter of claim 1 further comprising:
a second damper including:
a second elastic member;
a second flange drivingly engaged with the second elas-
tic member and arranged for driving engagement with
a transmission input shaft; and,
a first cover plate drivingly engaged with the second
elastic member and fixed to the pendulum plate.

7. The torque converter of claim 6 wherein the first cover

plate and the pendulum plate are fixed by riveting.

8. The torque converter of claim 6 wherein the first damper

is disposed radially outside of the second damper.

9. The torque converter of claim 6 further comprising:

a turbine shell, and;

a second cover plate:
fixed to the first cover plate;
drivingly engaged with the first and second elastic mem-

bers; and,
fixed to the turbine shell.

10. The torque converter of claim 9 wherein:

the second flange includes an axially extending circumfer-
ential surface; and,

the second cover plate includes an axially extending cir-
cumferential surface circumscribing the second flange
circumferential surface.

11. A damper for a torque converter comprising:

a piston plate;

a first elastic damper; and,

a pendulum damper including a pendulum mass axially
disposed between the piston plate and the first elastic
damper.

12. The damper of claim 11 further comprising:

a connector plate disposed radially inside of the pendulum
mass for connecting the piston plate to the first damper.
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