US 20230151873A1

a9y United States

a2y Patent Application Publication o) Pub. No.: US 2023/0151873 A1

Hoff et al. 43) Pub. Date: May 18, 2023
(54) VIBRATION DAMPER WITH (52) US. CL
INTERMEDIATE FLANGE TRAVEL STOP CPC ... F16F 15/1216 (2013.01); FI6F 2232/02

(71)

(72)

(73)

@
(22)

(1)

AND TORQUE CONVERTER WITH
VIBRATION DAMPER HAVING
INTERMEDIATE FLANGE TRAVEL STOP

Applicant: Schaeffler Technologies AG & Co.
KG, Herzogenaurach (DE)

Inventors: Austin Hoff, New Franklin, OH (US);
David Avins, Burbank, OH (US)

Assignee: Schaeffler Technologies AG & Co.

KG, Herzogenaurach (DE)
Appl. No.: 17/529,701
Filed: Nov. 18, 2021

Publication Classification

Int. CI.
FI6F 15/121 (2006.01)
5
120 126 124
188 =
184 NN __

132
128~

(2013.01); FI6F 2236/085 (2013.01); FI6F
2238/024 (2013.01)

(57) ABSTRACT

A torque converter, including: a cover; an impeller including
an impeller shell connected to the cover and at least one
impeller blade; a turbine in fluid communication with the
impeder and including a turbine shell and at least one turbine
blade; stator including at least one stator blade; and a
vibration damper including a first cover plate, a second
cover plate non-rotatably connected to the first cover plate,
an intermediate flange axially disposed between the first
cover plate and the second cover plate, at least one spring
directly engaged with the first cover plate, the second cover
plate, and the intermediate flange, and a resilient element
directly engaged with the first cover plate and the interme-
diate flange and urging the intermediate flange in an axial
direction, parallel to an axis of rotation of the torque
converter, away from the first cover plate and into contact
with the second cover plate.
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VIBRATION DAMPER WITH
INTERMEDIATE FLANGE TRAVEL STOP
AND TORQUE CONVERTER WITH
VIBRATION DAMPER HAVING
INTERMEDIATE FLANGE TRAVEL STOP

TECHNICAL HELD

[0001] The present disclosure relates to a vibration damper
using an intermediate damper as a travel stop and a torque
converter including the vibration damper using an interme-
diate damper as a travel stop

BACKGROUND

[0002] Known vibration dampers use a rivet, connecting
cover plates of the vibration damper, as a travel stop.

SUMMARY

[0003] According to aspects illustrated herein, there is
provided a vibration damper for a torque converter, includ-
ing: a first cover plate arranged to receive, from a lock-up
clutch, a first rotational torque in a first rotational direction;
a second cover plate non-rotatably connected to the first
cover plate and including a plurality of radially outwardly
extending protrusions defining a first plurality of indenta-
tions; an intermediate flange axially disposed between the
first cover plate and the second cover plate and including a
plurality of axially extending protrusions disposed in the
first plurality of indentations; and at least one spring directly
engaged with the first cover plate, the second cover plate,
and the intermediate flange.

[0004] According to aspects illustrated herein, there is
provided a vibration damper for a torque converter, includ-
ing: a first cover plate; a second cover plate non-rotatably
connected to the first cover plate; an intermediate flange
axially disposed between the first cover plate and the second
cover plate; at least one spring directly engaged with the first
cover plate, the second cover plate, and the intermediate
flange; and a resilient element directly engaged with the first
cover plate and the intermediate flange and urging the
intermediate flange in a first axial direction, parallel to an
axis of rotation of the torque converter, away from the first
cover plate and into contact with the second cover plate.

[0005] According to aspects illustrated herein, there is
provided a torque converter, including: a cover arranged to
receive a first rotational torque in a first rotational direction;
an impeller including an impeller shell connected to the
cover and at least one impeller blade; a turbine in fluid
communication with the impeller and including a turbine
shell and at least one turbine blade; stator including at least
one stator blade axially disposed between the turbine and the
impeller; and a vibration damper including a first cover
plate, a second cover plate non-rotatably connected to the
first cover plate, an intermediate flange axially disposed
between the first cover plate and the second cover plate, at
least one spring directly engaged with the first cover plate,
the second cover plate, and the intermediate flange, and a
resilient element directly engaged with the first cover plate
and the intermediate flange and urging the intermediate
flange in a first axial direction, parallel to an axis of rotation
of the torque converter, away from the first cover plate and
into contact with the second cover plate.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Various embodiments are disclosed, by way of
example only, with reference to the accompanying sche-
matic drawings in which corresponding reference symbols
indicate corresponding parts, in which:

[0007] FIG. 1 is a partial cross-sectional view of an
example torque converter with a vibration damper having an
intermediate flange travel stop;

[0008] FIG. 2 is a back isometric view of the vibration
damper shown FIG. 1;

[0009] FIG. 3 is a front view of a cover plate shown in
FIG. 1;
[0010] FIG. 4 is a back isometric view of an intermediate

flange shown in FIG. 1;

[0011] FIG. 5 is a detail of area 6 in FIG. 1;

[0012] FIG. 6 is a back view of an output flange shown in
FIG. 1;

[0013] FIG. 7 is an isometric view of the vibration damper

shown in FIG. 1 with a cover plate removed;

[0014] FIG. 8 is a partial back view of the vibration
damper shown in FIG. 1 in a drive mode, with the interme-
diate flange and cover plate in contact;

[0015] FIG. 9 is a partial back view of the vibration
damper shown in FIG. 1 in a coast mode, with the interme-
diate flange and cover plate in contact; and,

[0016] FIG. 10 is a partial back view of the vibration
damper shown in FIG. 1 in the drive mode or in the coast
mode, with the intermediate flange and cover plate not in
contact.

DETAILED DESCRIPTION

[0017] At the outset, it should be appreciated that like
drawing numbers on different drawing views identify iden-
tical, or functionally similar, structural elements of the
disclosure. It is to be understood that the disclosure as
claimed is not limited to the disclosed aspects.

[0018] Furthermore, it is understood that this disclosure is
not limited to the particular methodology, materials and
modifications 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 disclosure.
[0019] 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
disclosure belongs. It should be understood that any meth-
ods, devices, or materials similar or equivalent to those
described herein can be used in the practice or testing of the
disclosure.

[0020] FIG. 1 is a partial cross-sectional view of example
torque converter 100 with vibration damper 102 having
intermediate flange travel stop.

[0021] FIG. 2 is a back isometric view of vibration damper
100 shown FIG. 1. The following should be viewed in light
of FIGS. 1 and 2. Torque converter 100 includes: vibration
damper 102; cover 104; impeller 106; turbine 108; and stator
110. Impeller 106 includes impeller shell 112 connected to
cover 104, and at least one impeller blade 114. Turbine 108
is in fluid communication with impeller 106 and includes
turbine shell 116 and at least one turbine blade 118. Stator
110 includes at least one stator blade 120 axially disposed
between turbine 108 and impeller 106.
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[0022] FIG. 3 is a front view of a cover plate shown in
FIG. 1.
[0023] FIG. 4 is a back isometric view of an intermediate

flange shown in FIG. 1.

[0024] FIG. 51is a detail of area 6 in FIG. 1. The following
should be viewed in light of FIG. 1 through 5. Vibration
damper 102 includes: cover plate 122; cover plate 124;
intermediate flange 126; resilient element 128; output flange
130 arranged to non-rotatable connect to transmission input
shaft TIS, and springs 131 directly engaged with cover plate
122, cover plate 124, intermediate flange 126, and output
flange 130. Resilient element 128 can be any suitable
resilient element known in the art, including but not limited
to a Belleview washer or diaphragm spring. Resilient ele-
ment 128 is directly engaged with cover plate 122 and
intermediate flange 126 and urges intermediate flange 126 in
axial direction AD1, parallel to axis of rotation AR of torque
converter 100, away from cover plate 122 and into contact
with plate 124.

[0025] By one component “directly engaged with” another
component, we mean that the components are in direct
contact, or that the components are each in direct contact
with one or more ancillary intermediate parts, for example,
a cap fixed to an end of a spring, such that the components
and the ancillary parts are mechanically solid at the points of
contact with the one or more ancillary intermediate parts.
For example, a washer or coating could be disposed between
the two components.

[0026] Cover plate 124 is non-rotatably connected to
cover plate 122, for example by fasteners 132, and includes
radially outwardly extending protrusions 134 defining
indentations 136. Protrusions 134 extend radially outwardly
in radially outer direction RD1, orthogonal to axis of rota-
tion AR of torque converter 100, from body portion 138 of
cover plate 124. In the example of FIG. 1, fasteners 132 are
rivets.

[0027] By “non-rotatably connected” components, we
mean that components are connected so that whenever one
of the components rotates, all the components rotate; and
relative rotation between the components is precluded.
Radial and/or axial movement of non-rotatably connected
components with respect to each other is possible. Compo-
nents connected by tabs, gears, teeth, or splines are consid-
ered as non-rotatably connected despite possible lash inher-
ent in the connection. The input and output elements of a
closed clutch are considered non-rotatably connected
despite possible slip in the clutch. The input and output parts
of'a vibration damper, engaged with springs for the vibration
damper, are not considered non-rotatably connected due to
the compression and unwinding of the springs. Without a
further modifier, the non-rotatable connection between or
among components is assumed for rotation in any direction.
However, the non-rotatable connection can be limited by use
of a modifier. For example, “non-rotatably connected for
rotation in circumferential direction CD1,” defines the con-
nection for rotation only in circumferential direction CDI.
[0028] Intermediate flange 126 is axially disposed
between cover plate 122 and cover plate 124, in particular
between cover plate 122 and output flange 130. Intermediate
flange 126 includes axially extending protrusions 140 dis-
posed in indentations 136. Axially extending protrusions
140 define indentations 142. Each indentation 142 is
bounded in axial direction AD1 by surface segment 144 of
intermediate flange 126. Each surface segment 144 contacts
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a radially outwardly extending protrusion 134, for example
surface 146 of protrusion 134 facing in axial direction AD2,
opposite direction AD1. Resilient element 128 urges sur-
faces 144 into contact with surfaces 146 of protrusions 134.
[0029] Intermediate flange 126 is rotatable, via springs
131, with respect to cover plate 122, cover plate 124, and
output flange 130. As further described below: surfaces 144
are rotatable with respect to surfaces 146; and protrusions
140 are rotatable within indentations 136.

[0030] Intermediate flange 126 defines slots 148, In the
example of FIG. 1, slots 148 are bound by continuous edges
150 of flange 126. Fasteners 132 pass through slots 148.
Surfaces 152 of protrusions 140 define indentations 142 in
rotational direction RTD1 around axis AR. Surfaces 154 of
protrusions 140 define indentations 142 in rotational direc-
tion RTD2, opposite direction RTD1. Portions 156 of edges
150 define slots 148 in direction RTD1. Portions 158 of
edges 150 define slots 148 in direction RTD2.

[0031] FIG. 6 is a front view of output flange 130 shown
in FIG. 1.
[0032] FIG. 7 is an isometric view of vibration damper

100 shown in FIG. 1 with cover plate 124 removed. The
following should be viewed in light of FIGS. 1 through 7.
Intermediate flange 126 defines slots 160 in which springs
131 are disposed, Output flange 130 defines slots 162 in
which pairs of springs 131A and 131B are disposed. For
springs 131A: ends 164 directly engage surfaces 166 of
cover plate 124, and surfaces 168 defining slots 162 in
direction RTD2; and ends 170 directly engage surfaces 172
defining slots 160 in direction RTD1. For springs 131B: ends
174 directly engage surfaces 176 of cover plate 124, and
surfaces 178 defining slots 162 in direction RTD1; and ends
180 directly engage surfaces 182 defining slots 160 in
direction RTD2. In the discussion above and in the discus-
sion that follows, capital letters are used to designate a
specific component from a group of components otherwise
designated by a three-digit reference character. For example,
springs 131A and 1316 are specific examples among springs
131.

[0033] In the example of FIG. 1, torque converter 100
includes lock-up clutch 184 with axially displaceable piston
plate 186 and clutch plate 188 non-rotatably connected to
cover plate 122, for example by meshing with radially
outwardly extending protrusions 190 of cover plate 122.
Protrusions 134 include surfaces 188 bounding indentations
136 in direction RTD1, and surfaces 190 bounding inden-
tations 136 in direction RTD2.

[0034] FIG. 8 is a partial back view of vibration damper
100 shown in FIG. 1 in a drive mode, with intermediate
flange 126 and cover plate 124 in contact. The following
should be viewed in light of FIGS. 1 through 8. As is known
in the art, in the drive mode of torque converter 100, cover
104 receives rotational torque RT1, for example in direction
RTD1, and cover 104 transmits torque RT1 to output flange
130 via damper 102. In a torque converter sub-mode of the
drive mode, clutch 184 is open and torque RT1 is transmitted
to damper 102 via turbine shell 116 non-rotatably connected
to cover plate 124, In a lock-up sub-mode of the drive mode,
clutch 184 is closed and torque RT1 is transmitted to damper
102 via clutch 184 and clutch plate 188. It is understood that
torque multiplication occurs in the torque converter mode.
However, to simplify the discussion that follows, it is
assumed that the magnitude of torque RT1 received by
damper 102 is the same for both sub-modes.
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[0035] Inthe drive mode, and for a magnitude of rotational
torque RT1 in direction RTD1 and less than threshold value
TV1: cover plate 124 transmits torque RT1 to flange 126 via
springs 131A; and flange 126 transmits torque RT1 to flange
130 via springs 131B. Springs 131 can be uncompressed or
partially compressed.

[0036] Inthe drive mode, and for a magnitude of rotational
torque RT1 greater than or equal to threshold value TV1:
cover plate 124 rotates, with respect to flange 126, in
direction RTD1, and compresses springs 131A until surfaces
154 of protrusions 140 contact surfaces 192, defining inden-
tations 136 in direction RTD2, preventing further rotation of
cover plate 124, with respect to flange 126, in direction
RTD1 and further compression of and possible damage to
springs 131A. Cover plate 124 transmits torque RT1 directly
to flange 126, bypassing springs 131A. Fasteners 132 do not
contact portions 156, preventing damage to fasteners 132.

[0037] FIG. 9 is a partial back view of damper 102 shown
in FIG. 1 in a coast mode with intermediate flange 126 and
cover plate 124 in contact. In the coast mode of torque
converter 100, output flange 130 receives rotational torque
RT?2, in direction RTD2 from shaft TIS. In the coast mode,
and for a magnitude of rotational torque RT2 less than
threshold value TV2: flange 130 transmits torque RT2 to
flange 126 via springs 131B; and flange 126 transmits torque
RT2 to cover plate 124 via springs 131A. Springs 131 can
be uncompressed or partially compressed.

[0038] Inthe coast mode, and for a magnitude of rotational
torque RT2 greater than or equal to threshold value TV2:
intermediate flange 126 rotates, with respect to cover plate
124, in direction RTD2, and compresses springs 131 A until
surfaces 152 of protrusions 140 contact surfaces 192, defin-
ing indentations 136 in direction RTD1, preventing further
rotation of flange 126, with respect to cover plate 124, in
direction RTD2 and further compression of and possible
damage to springs 131A. Flange 126 transmits torque RT2
directly to cover plate 124, bypassing springs 131A. Fas-
teners 132 do not contact portions 158, preventing damage
to fasteners 132.

[0039] FIG. 10 is a partial back view of vibration damper
100 shown in FIG. 1 in either the drive mode or the coast
mode with intermediate flange 126 and cover plate 124 free
of contact. In the drive mode and for a magnitude of torque
RT1 below threshold value TV1: some or all of springs 131
may be partially compressed, causing relative rotation
among cover plate 124, flange 126 and/or flange 130, or
springs 131 may be uncompressed by torque RT1; protru-
sions 140 are free of contact with protrusions 134; and
fasteners 132 are free of contact with portions 156.

[0040] In the coast mode and for a magnitude of torque
RT2 below threshold value TV2: some or all of springs 131
may be partially compressed, causing relative rotation
among cover plate 124, flange 126 and/or flange 130, or
springs 131 may be uncompressed by torque RT1; protru-
sions 140 are free of contact with protrusions 134; and
fasteners 132 are free of contact with portions 158.

[0041] Protrusions 140 include surfaces 196 facing in
radially inward direction RD1, and cover plate 124 includes
surface segments 198 defining indentations 136 in radially
outer direction RD1. The interface of surfaces 196 with
segments 198 radially centers flange 126 to cover plate 124.
[0042] The following should be viewed in light of FIGS.
1 through 10. The following describes a method of operating
a torque converter in a drive mode, the torque converter
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including a cover, an impeller, a turbine in fluid communi-
cation with the impeller, a stator including at least one stator
blade axially disposed between the turbine and the impeller,
a lock-up clutch, and a vibration damper including a first
cover plate, a second cover plate non-rotatably connected to
the first cover plate with a fastener and including a plurality
of radially outwardly extending protrusions defining a first
plurality of indentations, an intermediate flange axially
disposed between the first cover plate and the second cover
plate and including a plurality of axially extending protru-
sions disposed in the first plurality of indentations and
defining a second plurality of indentations, an output flange,
and pairs of springs engaged with the first cover plate, the
second cover plate, the intermediate flange, and the output
flange, the intermediate flange further including a slot
through which the fastener passes.

[0043] A first step rotates, in a rotational direction and
with a rotational torque having a magnitude less than a
threshold value, the cover, the first cover plate, and the
second cover plate. A second step transmits, via the springs,
the torque from the second cover plate to the intermediate
flange. A third step increases the magnitude of the rotational
torque to be greater than or equal to the threshold value. A
fourth step compresses one spring of each pair of springs
between the second cover plate and the intermediate flange.
A fifth step rotates the second cover plate, with respect to the
intermediate flange, in the rotational direction. A sixth step
contacts, with the plurality of axially extending protrusions,
the plurality of radially outwardly extending protrusions. A
seventh step blocks further compression of the one spring.
An eighth step transmits the rotational torque directly from
the second cover plate to the intermediate flange, bypassing
the one spring. A ninth step displaces, in the rotational
direction, the fastener through a slot in the intermediate
flange without contacting a portion of the intermediate
flange defining the slot in the rotational direction.

[0044] The following should be viewed in light of FIGS.
1 through 10. The following describes a method of operating
a torque converter in a coast mode, the torque converter
including a cover, an impeller, a turbine in fluid communi-
cation with the impeller, a stator including at least one stator
blade axially disposed between the turbine and the impeller,
a lock-up clutch, and a vibration damper including a first
cover plate, a second cover plate non-rotatably connected to
the first cover plate with a fastener and including a plurality
of radially outwardly extending protrusions defining a first
plurality of indentations, an intermediate flange axially
disposed between the first cover plate and the second cover
plate and including a plurality of axially extending protru-
sions disposed in the first plurality of indentations and
defining a second plurality of indentations, an output flange,
and pairs of springs engaged with the first cover plate, the
second cover plate, the intermediate flange, and the output
flange, the intermediate flange further including a slot
through which the fastener passes.

[0045] A first step rotates, in a rotational direction and
with a rotational torque having a magnitude less than a
threshold value, the output flange. A second step transmits,
via the springs, the torque from the output flange to the
intermediate flange. A third step transmits, via the springs,
the torque from the intermediate flange to the second cover
plate. A fourth step increases the magnitude of the rotational
torque to be greater than or equal to the threshold value. A
fifth step compresses one spring of each pair of springs
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between the intermediate flange and the second cover plate.
A sixth step rotates the intermediate flange, with respect to
the second cover plate, in the rotational direction. A seventh
step contacts, with the plurality of axially extending protru-
sions, the plurality of radially outwardly extending protru-
sions. An eighth step blocks further compression of the one
spring. A ninth step transmits the rotational torque directly
from the intermediate flange to second cover plate, bypass-
ing the one spring. A tenth step displaces, in the rotational
direction, the intermediate flange such that the fastener does
not contact a portion of the intermediate flange defining the
slot in the rotational direction.

[0046] The following should be viewed in light of FIGS.
1 through 10. The following describes a method of operating
a torque converter including a cover, an impeller, a turbine
in fluid communication with the impeller, a stator including
at least one stator blade axially disposed between the turbine
and the impeller, and a vibration damper including a first
cover plate, a second cover plate non-rotatably connected to
the first cover plate with a fastener and including radially
outwardly extending protrusions, an intermediate flange
axially disposed between the first cover plate and the second
cover plate and including a axially extending protrusions, an
output flange, a resilient element directly engaged with the
first cover plate and the intermediate flange, and springs
directly engaged with the first cover plate, the second cover
plate, the intermediate flange, and the output flange.
[0047] A first step urges, with the resilient element, the
axially extending protrusions into contact with the radially
outwardly extending protrusions. A second step rotates, with
a rotational torque, the cover, the first cover plate, and the
second cover plate in a first rotational direction. A third step
compresses one spring of each pair of springs between the
second cover plate and the intermediate flange. A fourth step
rotates, in the first rotational direction, the second cover
plate with respect to the intermediate flange. A fifth step
drags, in the first rotational direction, the axially extending
protrusions across the radially extending protrusions, while
maintaining contact between the axially extending protru-
sions and the radially extending protrusions.

[0048] A sixth step rotates, with a rotational torque, the
output flange, the intermediate flange, the first cover plate,
and the second cover plate in a second rotational direction,
opposite the first rotational direction. A seventh step com-
presses one spring of each pair of springs between the
intermediate flange and second cover plate. An eighth step
rotates, in the second rotational direction, the intermediate
flange with respect to second cover plate. A ninth step drags,
in the second rotational direction, the radially extending
protrusions across the axially extending protrusion, while
maintaining contact between the axially extending protru-
sions and the radially extending protrusions.

[0049] It will be appreciated that various of the above-
disclosed and other features and functions, or alternatives
thereof, may be desirably combined into many other differ-
ent systems or applications. Various presently unforeseen or
unanticipated alternatives, modifications, variations, or
improvements therein may be subsequently made by those
skilled in the art which are also intended to be encompassed
by the following claims.

[0050] List of Reference Characters:
[0051] AD1 axial direction
[0052] AD2 axial direction
[0053] AR axis of rotation

[0054]
[0055]
[0056]
[0057]
[0058]
[0059]
[0060]
[0061]
[0062]
[0063]
[0064]
[0065]
[0066]
[0067)]
[0068]
[0069]
[0070]
[0071]
[0072]
[0073]
[0074]
[0075]
[0076]
[0077]
[0078]
[0079]
[0080]
[0081]
[0082]
[0083]
[0084]
[0085]
[0086]
[0087]
[0088]
[0089]
[0090]
[0091]
[0092]
[0093]
[0094]
[0095]
[0096]
[0097]
[0098]
[0099]
[0100]
[0101]
[0102]
[0103]
[0104]
[0105]
[0106]
[0107]
[0108]
[0109]
[0110]
[0111]
[0112]
[0113]
[0114]
[0115]

May 18, 2023

RD1 radially outer direction
RD2 radially inner direction
RTD1 rotational direction
RTD2 rotational direction

RT1 rotational torque

RT2 rotational torque

TIS transmission input shaft
TV1 threshold value

TV2 threshold value

100 torque converter

102 vibration damper

104 cover

106 impeller

108 turbine

110 stator

112 impeller shell

114 impeller blade

116 turbine shell

118 turbine blade

120 stator blade

122 cover plate

124 cover plate

126 intermediate flange

128 resilient element

130 output flange

131 spring

131A spring

131B spring

132 fastener

134 radially outwardly extending protrusion
136 indentation

138 body portion, plate 124
140 axially extending protrusion
142 indentation

144 surface segment, intermediate flange
146 surface, protrusion 134
148 slot

150 edge, slot 148

152 surface, axial protrusion
154 surface, axial protrusion
156 portion, edge 150

158 portion, edge 150

160 slot, intermediate flange
162 slot, output flange

164 end, spring

166 surface, cover plate

168 surface, output flange

170 end, spring

172 surface, intermediate flange
174 end, spring

176 surface, cover plate

178 surface, output flange

180 end, spring

182 surface, intermediate flange
184 lock-up clutch

186 piston plate

188 clutch plate

190 protrusion, cover plate 122
192 surface, radial protrusion
194 surface, radial protrusion
196 surface, protrusion 140
198 surface segment, cover plate
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1. A vibration damper for a torque converter, comprising:

a first cover plate arranged to receive, from a lock-up
clutch, a first rotational torque in a first rotational
direction;

a second cover plate non-rotatably connected to the first
cover plate and including a plurality of radially out-
wardly extending protrusions defining a first plurality
of indentations;

an intermediate flange:
axially disposed between the first cover plate and the

second cover plate; and,
including a plurality of axially extending protrusions
disposed in the first plurality of indentations; and,
a plurality of springs directly engaged with the first
cover plate, the second cover plate, and the interme-
diate flange.
2. The vibration damper of claim 1, wherein the plurality
of axially extending protrusions is rotatable within the first
plurality of indentations.
3. The vibration damper of claim 1, wherein:
each radially outwardly extending protrusion includes a
surface facing in a second rotational direction, opposite
the first rotational direction; and,
in a drive mode of the vibration damper, each axially
extending protrusion, included in the plurality of axi-
ally extending protrusions, is in contact a respective
surface.
4. The vibration damper of claim 3, further comprising:
a fastener non-rotatably connecting the first cover plate to
the second cover plate, wherein:
the intermediate flange includes an edge defining a slot;
the edge includes a portion defining the slot in the first
rotational direction;

the fastener passes through the slot; and,

in the drive mode, the fastener is free of contact with
the portion of the edge.
5. The vibration damper of claim 1, wherein:
each radially outwardly extending protrusion includes a
surface facing in the first rotational direction; and,
in a coast mode of the vibration damper, each axially
extending protrusion, included in the plurality of axi-
ally extending protrusions, is in contact a respective
surface.
6. The vibration damper of claim 5, further comprising:
a fastener non-rotatably connecting the first cover plate to
the second cover plate, wherein:
the intermediate flange includes an edge defining a slot;
the edge includes a portion defining the slot in a second
rotational direction, opposite the first rotational
direction;

the fastener passes through the slot; and,

in the coast mode, the fastener is free of contact with
the portion of the edge.
7. The vibration damper of claim 1, further comprising:
a resilient element directly engaged with the first cover
plate and the intermediate flange, wherein:
the plurality of axially extending protrusions define a
second plurality of indentations;

each indentation included in the second plurality of
indentations is bounded in a first axial direction,
parallel to an axis of rotation of the torque converter,
by a respective surface of the intermediate flange;
and,
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the resilient element urges each respective surface into
contact with a respective radially outwardly extend-
ing protrusion included in the plurality of radially
outwardly extending protrusions.
8. The vibration damper of claim 1, further comprising:
an output flange defining a slot, arranged to non-rotatable
connect to an input shaft of a transmission, and directly
engaged with the plurality of springs; and,
a fastener non-rotatably connecting the first cover plate to
the second cover plate, and passing through the slot.
9. A vibration damper for a torque converter, comprising:
a first cover plate;
a second cover plate non-rotatably connected to the first
cover plate;
an intermediate flange axially disposed between the first
cover plate and the second cover plate;
a plurality of springs directly engaged with the first cover
plate, the second cover plate, and the intermediate
flange; and,
a resilient element:
directly engaged with the first cover plate and the
intermediate flange; and,

urging the intermediate flange in a first axial direction,
parallel to an axis of rotation of the torque converter,
away from the first cover plate and into contact with
the second cover plate.

10. The vibration damper of claim 9, wherein:

the second cover plate includes a plurality of radially
outwardly extending protrusions;

the intermediate flange includes a plurality of axially
extending protrusions defining a plurality of indenta-
tions;

each indentation included in the plurality of indentations
is bounded in a second axial direction, opposite the first
axial direction, by a respective surface of the interme-
diate flange; and,

the resilient element urges each respective surface of the
intermediate flange into contact with a respective radi-
ally outwardly extending protrusion included in the
plurality of radially outwardly extending protrusions.

11. The vibration damper of claim 10, wherein each

respective surface of the intermediate flange is rotatable with
respect to the respective radially outwardly extending pro-
trusion included in the plurality of radially outwardly
extending protrusions.

12. The vibration damper of claim 9, wherein:

the second cover plate includes a plurality of radially
outwardly extending protrusions defining a plurality of
indentations; and,

the intermediate flange includes a plurality of axially
extending protrusions disposed in the plurality of
indentations.

13. The vibration damper of claim 12, further comprising:

a fastener non-rotatably connecting the first cover plate to
the second cover plate, wherein:
the intermediate flange includes an edge defining a slot

in the intermediate flange;
the edge includes:
a first portion defining the slot in a first rotational
direction, opposite the first rotational direction;
a second portion defining the slot in a second rota-
tional direction, opposite the first rotational direc-
tion;
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the fastener passes through the slot; and,

in a plurality of configurations of the vibration damper:
the plurality of axially extending protrusion is in

contact with the plurality of radially outwardly
extending protrusions; and,
the fastener is free of contact with the first portion of
the edge and with the second portion of the edge.
14. The vibration damper of claim 13, wherein:
each radially outwardly extending protrusion includes:

a first surface facing in the first rotational direction;
and,

a second surface facing in the second rotational direc-
tion;

in a first configuration, included in the plurality of con-
figurations, each axially extending protrusion is in
contact with a respective first surface; and,

in a second configuration, included in the plurality of
configurations, each axially extending protrusion is in
contact with a respective second surface.

15. A torque converter, comprising:

a cover;

an impeller including:

an impeller shell connected to the cover; and,

at least one impeller blade;

a turbine in fluid communication with the impeller and
including:

a turbine shell; and,

at least one turbine blade;

a stator including at least one stator blade axially disposed
between the turbine and the impeller; and,
a vibration damper including:

a first cover plate;

a second cover plate non-rotatably connected to the first
cover plate;

an intermediate flange axially disposed between the
first cover plate and the second cover plate;

a plurality of springs directly engaged with the first
cover plate, the second cover plate, and the interme-
diate flange; and,

a resilient element:
directly engaged with the first cover plate and the

intermediate flange; and,
urging the intermediate flange in a first axial direc-
tion, parallel to an axis of rotation of the torque
converter, away from the first cover plate and into
contact with the second cover plate.
16. The torque converter of claim 15, wherein:
the second cover plate includes a plurality of radially
outwardly extending protrusions;
the intermediate flange includes a plurality of axially
extending protrusions defining a plurality of indenta-
tions;
each indentation included in the plurality of indentations
is bounded in a second axial direction, opposite the first
axial direction, by a respective surface of the interme-
diate flange; and,
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the resilient element urges each respective surface of the
intermediate flange into contact with a respective radi-
ally outwardly extending protrusion included in the
plurality of radially outwardly extending protrusions.
17. The torque converter of claim 16, wherein the inter-
mediate flange is rotatable with respect to the second cover
plate.
18. The torque converter of claim 15, wherein:
the second cover plate includes a plurality of radially
outwardly extending protrusions defining a plurality of
indentations; and,
the intermediate flange includes a plurality of axially
extending protrusions disposed in the plurality of
indentations.
19. The torque converter of claim 18, further comprising:
a fastener non-rotatably connecting the first cover plate to
the second cover plate, wherein:
each radially outwardly extending protrusion includes a
surface facing in a first rotational direction;
the intermediate flange includes an edge defining a slot;
the edge includes a portion defining the slot in a second
rotational direction, opposite the first rotational
direction;
the fastener passes through the slot; and,
in a drive mode of the vibration damper:
the cover is arranged to receive a rotational torque in
a second rotational direction, opposite the first
rotational direction;
the cover is arranged to transmit the rotational torque
to the intermediate flange;
each axially extending protrusion is arranged to
contact a respective surface; and,
the fastener is free of contact with the portion.
20. The torque converter of claim 18, further comprising:
a fastener non-rotatably connecting the first cover plate to
the second cover plate; and,
an output flange engaged with the plurality of springs and
arranged to non-rotatably connect to a transmission
input shaft, wherein:
each radially outwardly extending protrusion includes a
surface facing in a first rotational direction;
the intermediate flange includes an edge defining a slot;
the edge includes a portion defining the slot in a second
rotational direction, opposite the first rotational
direction;
the fastener passes through the slot; and,
in a coast mode of the vibration damper:
the output flange is arranged to receive a rotational
torque in a second rotational direction, opposite
the first rotational direction;
the output flange is arranged to transmit the rota-
tional torque to the intermediate flange;
each axially extending protrusion is arranged to
contact a respective surface; and,
the fastener is free of contact with the portion.
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