wO 2016/062846 A2 I} JIN A1 0T 0 0O 0 000 O A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

28 April 2016 (28.04.2016)

(10) International Publication Number

WO 2016/062846 A2

WIPOIPCT

(51

eay)

(22)

(25)
(26)
(30)

1

(72

International Patent Classification:
F16H 45/02 (2006.01)

International Application Number:
PCT/EP2015/074571

International Filing Date:
23 October 2015 (23.10.2015)

Filing Language: English
Publication Language: English
Priority Data:

14/522,189 23 October 2014 (23.10.2014) US

Applicant: VALEO EMBRAYAGES [FR/FR]; 81 aven-
ue ROGER DUMOULIN, F-80009 AMIENS cedex 2
(FR).

Inventors: DEPRAETE, Alexandre; 1950 Lone Pine
Road, Bloomfield, Michigan 48302 (US). BACHER,
Michel; 562 Avenue du PRADO, F-13008 Marseille (FR).
JEON, GyuBong; 4486 Clarke Drive, Troy, Michigan
48085 (US). YANG, Zane; 3064 Cedar Crest Drive, Troy,
Michigan MI 48083 (US).

(8D

(84)

(74) Agent: CARDON, Nicolas; VALEO Embrayages, Sce

Propriété Intellectuelle, 14 Avenue des BEGUINES, F-
95892 Cergy Pontoise Cedex (FR).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: HYDROKINETIC TORQUE COUPLING DEVICE HAVING TURBINE-PISTON LOCKUP CLUTCH, AND RE-
LATED METHODS

(57) Abstract: A hydrokinetic torque coupling device in-
cludes a casing having opposite sidewalls and an outer wall
extending between and connecting the opposite sidewalls, an
impeller coaxial aligned with the rotational axis, a piston en-
gagement member extending substantially radially inward
from and non-moveable relative to the outer wall of the cas-
ing, and a turbine-piston coaxially aligned with and hydro-
dynamically drivable by the impeller. The turbine-piston in-
cludes a turbine-piston shell having a turbine-piston flange
with an engagement surface that is movable axially toward
and away from an engagement surface of the piston engage-
ment member to position the hydrokinetic torque coupling
device into and out of a lockup mode in which the tur-
bine-piston is mechanically locked to and non-rotatable relat-
ive to the piston engagement member.



WO 2016/062846 A2 |00V AT 0NN O A

Published:

—  without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



10

15

20

25

30

WO 2016/062846 PCT/EP2015/074571

HYDROKINETIC TORQUE COUPLING DEVICE HAVING TURBINE-PISTON
LOCKUP CLUTCH, AND RELATED METHODS

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention generally relates to hydrokinetic torque coupling
devices, and more particularly to a hydrokinetic torque coupling device including a
turbine-piston lockup clutch for mechanically coupling driving and driven shafts.

[0003] 2. Description of the Related Art

[0004] Generally, vehicles with automatic transmissions are equipped with a
hydrokinetic torque coupling device for fluidly coupling the driving shaft of an engine
to a driven shaft of a transmission. Lockup clutches are known for mechanically
coupling the driving and driven shafts under certain operation conditions. Lockup
clutches and their operation are described in, for example, U.S. Pat. No. 8,276,723
and U.S. Pat. No. 7,191,879.

[0005] While hydrokinetic torque coupling devices with lockup clutches have proven
to be useful for vehicular driveline applications and conditions, improvements that
may enhance their performance and cost are possible.

[0006] As taught hereinbelow, such improvements may derive, for example, from
reducing the spatial requirements of components of the hydrokinetic torque coupling
device and/or consolidating functions of two or more components into a single
component.

BRIEF SUMMARY OF THE INVENTION

The invention has as object a hydrokinetic torque coupling device for coupling
a driving shaft and a driven shaft together, comprising:

a casing rotatable about a rotational axis and comprising opposite first and
second sidewalls, the casing further comprising an outer wall extending between and
interconnecting the opposite sidewalls;
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an impeller coaxially aligned with the rotational axis and comprising an
impeller shell;

a piston engagement member extending substantially radially inward from and
non-rotatable relative to the outer wall of the casing and being spaced between the
opposite sidewalls of the casing, the piston engagement member having a first
engagement surface; and

a turbine-piston coaxially aligned with and hydrodynamically drivable by the
impeller, the turbine-piston comprising a turbine-piston shell including a turbine-
piston flange having a second engagement surface axially movable toward and away
from the first engagement surface of the piston engagement member to position the
hydrokinetic torque coupling device into and out of a lockup mode in which the
turbine-piston is mechanically locked to and non-rotatable relative to the piston
engagement member.

The hydrokinetic torque coupling device may has the following embodiments:
- the impeller shell establishes the second sidewall of the casing.

- the turbine-piston flange is situated axially between the piston engagement
member and the impeller shell.

- the turbine-piston is axially movable towards an input side of the hydrokinetic
torque coupling device in order to frictionally couple the first and second engagement
surfaces and position the hydrokinetic torque coupling device in the lockup mode,
and wherein the turbine-piston is axially movable towards an output side of the
hydrokinetic torque coupling device so that the first and second engagement
surfaces are not frictionally coupled and the hydrokinetic torque coupling device is
not in the lockup mode.

- the impeller shell establishes the second sidewall of the casing on the output
side of the hydrokinetic torque coupling device.

- the hydrokinetic torque coupling device may further comprises:
an output hub; and
a damper assembly interconnecting the turbine-piston and the output hub.

- the hydrokinetic torque coupling device may further comprises a drive
member interconnecting the turbine-piston shell to the damper assembly, the drive
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member being axially and rotatably fixed relative to the turbine-piston shell and
axially movable with the turbine-piston relative to the damper assembly.

- the hydrokinetic torque coupling device may further comprises a drive
member interconnecting the turbine-piston shell to the damper assembly, wherein the
damper assembly comprises an intermediate member, a first set of circumferentially
extending elastic damping members drivingly coupling the drive member to the
intermediate member, a driven member connected to and non-rotatable relative to
the output hub, a second set of circumferentially extending elastic damping members
drivingly coupling the intermediate member to the driven member, and a centrifugal
pendulum oscillator mounted to the intermediate member.

- the hydrokinetic torque coupling device may further comprises a drive
member interconnecting the turbine-piston shell to the damper assembly, wherein the
damper assembly comprises an intermediate member, a first set of circumferentially
extending elastic damping members drivingly coupling the drive member to the
intermediate member, a driven member connected to and non-rotatable relative to
the output hub, a second set of circumferentially extending elastic damping members
drivingly coupling the intermediate member to the driven member, and a spring mass
system coupled to the intermediate member.

- the turbine-piston shell partitions an interior volume of the hydrokinetic torque
coupling device into a torus chamber and a damper chamber, the torus chamber
containing impeller blades of the impeller and turbine blades of the turbine-piston, the
damper chamber containing the damper assembly.

- the piston engagement member is welded to and extends radially inward
from an inner peripheral surface of the outer wall of the casing.

- the impeller shell forms the second sidewall of the casing on an output side
of the hydrokinetic torque coupling device, and wherein the piston engagement
member is welded to and extends radially inward from an inner peripheral surface of
the outer wall of the casing.

The invention has also as object a hydrokinetic torque coupling device for
coupling a driving shaft and a driven shaft together, comprising:

a casing rotatable about a rotational axis and comprising opposite first and
second casing shells respectively defining first and second sidewalls, the casing
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comprising an outer wall extending between and interconnecting the opposite
sidewalls, the casing comprising first teeth;

an impeller coaxially aligned with the rotational axis and comprising an
impeller shell;

a piston engagement member extending substantially radially inward from and
non-rotatable relative to the outer wall of the casing and being spaced between the
opposite sidewalls of the casing, the piston engagement member having a first
engagement surface and comprising second teeth intermeshed with the first teeth;
and

a turbine-piston coaxially aligned with and hydrodynamically drivable by the
impeller, the turbine-piston comprising a turbine-piston shell including a turbine-
piston flange having a second engagement surface axially movable toward and away
from the first engagement surface of the piston engagement member to position the
hydrokinetic torque coupling device into and out of a lockup mode in which the
turbine-piston is mechanically locked to and non-rotatable relative to the piston
engagement member.

In an embodiment :

- the piston engagement member comprises a support portion and a flange
portion extending substantially radially inward from the support portion.

- the support portion has first and second ends, the second end including the
second teeth.

- the casing includes an axial stop member engaging the first end of the
support portion for preventing axial movement of the piston engagement member
relative to the casing.

- the hydrokinetic torque coupling device may further comprises a sealing
member between an outer peripheral surface of the support portion and a radially
inner peripheral surface of the casing.

- the impeller shell and the second casing shell are the same, and wherein the
impeller shell includes the first teeth.

- the impeller shell and the second casing shell are the same, and wherein the
first casing shell includes the first teeth.
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The invention has also as object a method of assembling a hydrokinetic torque
coupling device for coupling a driving shaft and a driven shaft together, comprising:

providing a torque converter having a rotational axis, the torque converter
comprising an impeller and an axially movable turbine-piston, the impeller comprising
an impeller shell, the turbine-piston comprising a turbine-piston shell including a
turbine-piston flange; and

operatively connecting the torque converter with a piston engagement
member having a first engagement surface and a casing shell to provide a structure
comprising (i) a casing of the hydrokinetic torque coupling device, the casing shell
and the impeller shell respectively defining the first and second sidewalls of the
casing, the casing comprising an outer wall interconnecting the first and second
sidewalls, (ii) the piston engagement member extending substantially radially inward
from and non-movable relative to the outer wall of the casing, and spaced between
the opposite first and second sidewalls of the casing, and (iii) the turbine-piston
flange with a second engagement surface movable axially toward and away from the
first engagement surface of the piston engagement member to position the
hydrokinetic torque coupling device into and out of a lockup mode in which the
turbine-piston is mechanically locked to and non-rotatable relative to the piston
engagement member.

[0007] According to an aspect of the invention, there is provided a hydrokinetic torque
coupling device for coupling together a driving shaft and a driven shaft. The
hydrokinetic torque coupling device of this first aspect includes a casing rotatable
about a rotational axis and having opposite first and second sidewalls and an outer
wall extending between and interconnecting the opposite sidewall, an impeller
coaxially aligned with the rotational axis and including an impeller shell, a piston
engagement member extending substantially radially inward from and non-moveable
relative to the outer wall of the casing and being spaced between the opposite
sidewalls of the casing, the piston engagement member having a first engagement
surface, and a turbine-piston coaxially aligned with and hydrodynamically drivable by
the impeller. The turbine-piston includes a turbine-piston shell having a turbine-
piston flange with a second engagement surface axially movable toward and away
from the first engagement surface of the piston engagement member to position the
hydrokinetic torque coupling device into and out of a lockup mode in which the
turbine-piston is mechanically locked to and non-rotatable relative to the piston
engagement member.
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[0008] According to an other aspect of the invention, there is provided a hydrokinetic
torque coupling device for coupling together a driving shaft and a driven shaft. The
hydrokinetic torque coupling device of this second aspect includes a casing rotatable
about a rotational axis and including opposite first and second casing shells
respectively defining first and second sidewalls and an outer wall extending between
and connecting the opposite sidewalls, an impeller coaxially aligned with the
rotational axis and including an impeller shell, a piston engagement member
extending substantially radially inward from and non-rotatable relative to the outer
wall of the casing and having a first engagement surface, and a turbine-piston
coaxially aligned with and hydrodynamically drivable by the impeller. The casing and
the piston engagement member have respective teeth intermeshing with one
another. The turbine-piston includes a turbine-piston shell having a turbine-piston
flange with a second engagement surface axially movable toward and away from the
first engagement surface of the piston engagement member to position the
hydrokinetic torque coupling device into and out of a lockup mode in which the
turbine-piston is mechanically locked to and non-rotatable relative to the piston
engagement member.

[0009] According to an other aspect of the invention, a method is provided for
assembling a hydrokinetic torque coupling device for coupling a driving shaft and a
driven shaft together. The method includes the step of providing a torque converter
having a rotational axis. The torque converter includes an impeller and a turbine-
piston. The impeller includes an impeller shell. The turbine-piston includes a
turbine-piston shell having an axially movable turbine-piston flange. The torque
converter is operatively connected to a piston engagement member having a first
engagement surface and a casing shell to provide a structure in which (i) the casing
shell and the impeller shell respectively define the first and second sidewalls of a
casing, the casing including an outer wall interconnecting the first and second
sidewalls, (ii) the piston engagement member extends radially inward from and is
non-movable relative to the outer wall of the casing, and is spaced between the
opposite first and second sidewalls of the casing, and (iii) the turbine-piston flange
with a second engagement surface is movable axially toward and away from the first
engagement surface of the piston engagement member to position the hydrokinetic
torque coupling device into and out of a lockup mode in which the turbine-piston is
mechanically locked and non-rotatable relative the to the piston engagement member
of the casing.
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[0010] Other aspects of the invention, including apparatus, devices, systems,
coupling devices, converters, processes, and the like which constitute part of the
invention, will become more apparent upon reading the following detailed description
of the exemplary embodiments.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)

[0011] The accompanying drawings are incorporated in and constitute a part of the
specification. The drawings, together with the general description given above and
the detailed description of the exemplary embodiments and methods given below,
serve to explain the principles of the invention. The objects and advantages of the
invention will become apparent from a study of the following specification when
viewed in light of the accompanying drawings, in which like elements are given the
same or analogous reference numerals and wherein:

[0012] Fig. 1 is a fragmented half-view in axial section of a hydrokinetic torque
coupling device in accordance with a first exemplary embodiment of the present
invention;

[0013] Fig. 2 is an exploded fragmented cross-sectional view of the hydrokinetic
torque coupling device of Fig. 1;

[0014] Fig. 3 is an enlarged view of a fragment of the hydrokinetic torque coupling
device shown in the circle “3” of Fig. 1;

[0015] Fig. 4 is a fragmented half-view in axial section of a hydrokinetic torque
coupling device in accordance with a second exemplary embodiment of the present
invention;

[0016] Fig. 5 is an enlarged view of a fragment of the hydrokinetic torque coupling
device shown in the circle “5” of Fig. 4;

[0017] Fig. 6 is an exploded fragmented cross-sectional view of the hydrokinetic
torque coupling device of Fig. 4;

[0018] Fig. 7 is an enlarged view of a fragment of the hydrokinetic torque coupling
device shown in the circle “7” of Fig. 6;

[0019] Fig. 8 is a perspective view of a piston engagement member of the torque
coupling device in accordance with the second exemplary embodiment of the present
invention;
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[0020] Fig. 9 is a perspective view of a first casing shell of the torque coupling device
in accordance with the second exemplary embodiment of the present invention

[0021] Fig. 10 is a perspective view of the first casing shell assembled with the piston
engagement member of the torque coupling device in accordance with the second
exemplary embodiment of the present invention;

[0022] Fig. 11 is a fragmented half-view in axial section of a hydrokinetic torque
coupling device in accordance with a third exemplary embodiment of the present
invention;

[0023] Fig. 12 is an enlarged view of a fragment of the hydrokinetic torque coupling
device shown in the circle “12” of Fig. 11;

[0024] Fig. 13 is an exploded fragmented cross-sectional view of the hydrokinetic
torque coupling device of Fig. 11;

[0025] Fig. 14 is a simplified diagram of a hydrodynamic torque coupling device
including a turbine-piston with a single damper assembly;

[0026] Fig. 15 is a simplified diagram of another hydrodynamic torque coupling
device including a turbine-piston with dual or double damper assemblies;

[0027] Fig. 16 is a simplified diagram of still another hydrodynamic torque coupling
device including a turbine-piston with dual or double damper assemblies and a
pendulum vibration absorber; and

[0028] Fig. 17 is a simplified diagram of a further hydrodynamic torque coupling
device including a turbine-piston with dual or double damper assemblies and a
vibration absorbing spring-mass system.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENT(S) AND EMBODIED
METHOD(S) OF THE INVENTION

[0029] Reference will now be made in detail to exemplary embodiments and methods
of the invention as illustrated in the accompanying drawings, in which like reference
characters designate like or corresponding parts throughout the drawings. It should
be noted, however, that the invention in its broader aspects is not limited to the
specific details, representative devices and methods, and illustrative examples
shown and described in connection with the exemplary embodiments and methods.
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[0030] This description of exemplary embodiments is intended to be read in
connection with the accompanying drawings, which are to be considered part of the
entire written description. In the description, relative terms such as "horizontal,"
"vertica upper,” “lower,” “right,” “left,” "top," and "bottom" as well as
derivatives thereof (e.g., "horizontally," "downwardly," "upwardly," etc.) should be
construed to refer to the orientation as then described or as shown in the drawing
figure under discussion. These relative terms are for convenience of description and
normally are not intended to require a particular orientation. Terms concerning
attachments, coupling and the like, such as "connected" and "interconnected," refer
to a relationship wherein structures are secured or attached to one another either
directly or indirectly through intervening structures, as well as both movable or rigid
attachments or relationships, unless expressly described otherwise. The term
"operatively connected” is such an attachment, coupling or connection that allows the
pertinent structures to operate as intended by virtue of that relationship. Additionally,

the words “a” and “an” as used in the claims mean “at least one.”

| " "o ”
b

up,” "down,

[0031] A first exemplary embodiment of a hydrokinetic torque coupling device is
generally represented in Fig. 1 of the accompanying drawings by reference numeral
10. The hydrokinetic torque coupling device 10 is operable to hydrodynamically
couple a driving shaft and a driven shaft of a motor vehicle, such as an automobile.
In the typical case, the driving shaft is an output shaft of an internal combustion
engine (not shown) of the motor vehicle and the driven shaft is connected to an
automatic transmission of the motor vehicle.

[0032] The hydrokinetic torque coupling device 10 includes a sealed casing 12 filled
with a fluid, such as oil or transmission fluid. The sealed casing 12, a hydrodynamic
torque converter 14, and a torsional vibration damper (also referred to as a damper
assembly) 16 are all rotatable about a rotational axis X. The drawings discussed
herein show half-views, that is, the portion or fragment of the hydrokinetic torque
coupling device 10 above (as illustrated) rotational axis X. Generally, the device 10
is symmetrical about the rotational axis X. Herein, the axial and radial orientations
are considered with respect to the rotational axis X of the hydrokinetic torque
coupling device 10. The relative terms such as "axially,” "radially," and
"circumferentially” are with respect to orientations parallel to, perpendicular to, and
around the rotational axis X, respectively. The relative terms such as "radially
inwardly" and "radially outwardly" and derivatives thereof are with respect to
orientations toward or away from the rotational axis X, respectively.
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[0033] The sealed casing 12 according to the first exemplary embodiment as
illustrated in Fig. 1 includes a first casing shell 18 and a second casing shell 20 non-
movably (i.e., fixedly) interconnected sealingly together, such as by welding at weld
19 at their outer peripheries. The first casing shell 18 is non-movably (i.e., fixedly)
interconnected to the driving shaft, more typically a flywheel (not shown) that is non-
rotatably fixed to the driving shaft, so that the casing 12 rotates at the same speed
that the engine operates. Specifically, in the illustrated embodiment of Fig. 1 the
casing 12 is rotatably driven by the internal combustion engine and is non-rotatably
coupled to the flywheel thereof with studs 21, as best shown in Fig. 1. Each of the
first and second casing shells 18, 20 may be made, for example, integrally by press-
forming a one-piece metal sheet.

[0034] The first casing shell 18 includes a first sidewall portion 22 extending
substantially radially relative to the direction from the rotational axis X (i.e., in a plane
that is generally transverse to the rotational axis X) and a cylindrical first outer wall
portion 264 extending substantially axially from the first sidewall portion 22 toward the
second casing shell 20. Similarly, the second casing shell 20 includes a second
sidewall portion 24 extending substantially radially relative to the direction from the
rotational axis X and a cylindrical second outer wall portion 26, extending
substantially axially from the second sidewall portion 24 toward the first casing shell
18, as best shown in Fig. 2. The first and second outer wall portions 264, 26,
collectively establish an annular outer wall 26 substantially parallel with the rotation
axis X. The weld 19 fixedly secures the outer wall portions 261 and 26, together.
Although not shown, the casing 12 may include additional components, such as an
annular cylindrical shell welded at opposite ends to and interconnecting the first and
second outer wall portions 26+, 26, together.

[0035] A piston engagement member 28 of the casing 12 in the form of a
substantially annular, planar wall that extends radially inward from an inner peripheral
surface 26i of the annular outer wall portion 26, of the casing 12. The piston
engagement member 28 is non-rotatable relative to the outer wall portion 26..
Specifically, in the exemplary embodiment shown in Fig. 1, a weld 27 affixes the
radially outer end of the the piston engagement member 28 to the outer wall portion
26,. The piston engagement member 28 is axially spaced between the first and
second sidewall portions 22 and 24 of the casing 12, with the piston engagement
member 28 being placed in closer proximity to the second sidewall portion 24 than to
the first sidewall portion 22. As best shown in Fig. 2, the piston engagement member

10
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28 includes a first engagement surface 29, and a second surface 29, opposite to the
first engagement surface 29;.

[0036] The torque converter 14 includes an impeller (sometimes referred to as the
pump or impeller wheel) 30, a turbine-piston 32, and a stator (sometimes referred to
as the reactor) 34 situated axially between the impeller 30 and the turbine-piston 32.
The impeller 30, the turbine-piston 32, and the stator 34 are coaxially aligned with
one another relative to the rotational axis X. The impeller 30, the turbine-piston 32,
and the stator 34 collectively form a torus. The impeller 30 and the turbine-piston 32
may be fluidly coupled to one another as known in the art.

[0037] The second casing shell 20 of the casing 12 also forms and serves as the
impeller shell of the impeller 30. Accordingly, the impeller shell 20 sometimes is
referred to as part of the casing 12. The impeller 30 further includes a core ring 45,
and a plurality of impeller blades 31 fixedly attached, such as by brazing, to the
impeller shell 20 and the core ring 45. The impeller 30, including its shell 20, the
core ring 45, and the impeller blades 31, is non-moveably (i.e., fixedly) secured to the
casing 12 and hence to the drive shaft (or flywheel) of the engine and rotate at the
same speed as the engine output. The impeller 30 also includes an impeller hub 30a
fixedly secured to the impeller shell 20. The impeller hub 30a is arranged for
engagement with a hydraulic pump of the transmission.

[0038] The torque coupling device 10 further includes an output hub 40 that is
rotatable about the rotational axis X. The output hub 40 is operatively coupled to and
coaxial with the driven shaft. For example, the output hub 40 may be provided with
internal splines 42 for non-rotatably coupling the output hub 40 to the driven shaft,
such as a transmission input shaft, provided with complementary external splines or
grooves. Alternatively, a weld or other connection may be used to fix the output hub
40 to the driven shaft. A radially outer surface of the output hub 40 includes an
annular slot 43 for receiving a sealing member, such as an O-ring 44.

[0039] The turbine-piston 32 is a consolidation or incorporation of a turbine with a
lockup clutch piston. The turbine component of the turbine-piston 32 includes a
turbine-piston shell 35, a core ring 46, and a plurality of turbine blades 36 fixedly
attached, such as by brazing, to the turbine-piston shell 35 and the core ring 46. The
spinning of the impeller 30 causes transmission fluid in the torus to spin the turbine
blades 36, and hence the turbine-piston shell 35. The impeller shell 20 and the

11
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turbine-piston shell 35 collectively define a substantially toroidal inner chamber (or
torus chamber) 52 therebetween.

[0040] Extending axially at a radially inner peripheral end 35, of the turbine-piston
shell 35 is a substantially cylindrical flange 37 that is proximate to the rotational axis
X, as best shown in Fig. 1. The substantially cylindrical flange 37 of the turbine-
piston 32 is rotatable relative to the output hub 40. The sealing member (e.g., O-
ring) 44 creates a seal at the interface of the substantially cylindrical flange 37 and
the output hub 40. As discussed in further detail below, the turbine-piston 32 is
axially movably relative to the output hub 40 along this interface.

[0041] The piston component of the turbine-piston 32 includes a substantially
annular, planar (i.e., flat) turbine-piston flange (or turbine-piston wall) 38 formed
integrally with the turbine-piston shell 35. The turbine-piston flange 38 is distal to the
rotational axis X relative to the above-discussed proximal flange 37. The turbine-
piston flange 38 is a radial extension of the turbine-piston shell 35 and, as illustrated
in Fig. 1, is situated radially outside of the turbine blades 36. The turbine-piston
flange 38 and the turbine-piston shell 35 are illustrated integral with one another,
e.g., made of a single or unitary component, but may be separate pieces or
components connected together. The turbine-piston flange 38 extends from a
radially outer peripheral end 351 of the turbine-piston shell 35 radially outward to
terminate at an end in spaced relationship to the inner peripheral surface 26i of the
annular outer wall 26 of the casing 12. As best shown in Fig. 1, the turbine-piston
flange 38 is axially interposed between and extends radially outward into a gap
between the second sidewall portion 24 of the casing 12 and the first engagement
surface 29, of the piston engagement member 28.

[0042] Returning to Fig. 2, the turbine-piston flange 38 has a first surface 394 facing
the second sidewall portion 24 and an opposite second engagement surface 39;
facing the piston engagement member 28. The first and second engagement
surfaces 291 and 39, are parallel to and face one another, and extend radially at a
90° angle relative to the rotational axis X. The second engagement surface 39; is
movable axially towards and away from the first engagement surface 29, to position
the coupling device 10 into and out of a lockup mode, respectively. Alternatively, the
first and second engagement surfaces 294 and 39, may extend radially at an oblique
angle, i.e., other than 90° relative to the rotational axis X, although the surfaces 29,
and 39, desirably remain parallel to and facing one another.

12
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[0043] In accordance with the first exemplary embodiment, the second engagement
surface 39, is provided with a friction ring (or friction lining) 48, best shown in Fig. 2.
The friction ring 48 is made of a friction material for improved frictional performance.
The friction ring 48 may be secured to the second engagement surface 39,, for
example, by adhesive bonding and/or with fasteners. Alternatively, a friction ring (or
friction lining) may be secured to the first engagement surface 294. According to still
another embodiment, a first friction ring or liner is secured to the first engagement
surface 29, of the piston engagement member 28 and a second friction ring or liner is
secured to the second engagement surface 39,. It is within the scope of the
invention to omit one or both of the friction rings.

[0044] The stator 34 is positioned between the impeller 30 and turbine-piston 32 to
redirect fluid from the turbine-piston 32 back to the impeller 30 in an efficient manner.
The stator 34 is typically mounted on a one-way clutch 72 to prevent the stator 34
from counter-rotation. A first thrust bearing 74 is interposed between a first side
bearing ring 734 of the stator 34 and the impeller shell 20 of the casing 12, while a
second thrust bearing 74, is interposed between a second side bearing ring 73, of
the stator 74 and the turbine-piston shell 35.

[0045] In the lockup mode, the first and second engagement surfaces 29, and 39,
(optionally including the friction ring(s) 48 secured thereto) are pressed together such
that the turbine-piston flange 38 is frictionally non-rotatably coupled to the piston
engagement member 28, thereby mechanically locking the turbine-piston 32 to the
casing 12 in the lockup mode so that the turbine-piston 32 and casing 12 are non-
rotatable relative to one another. When not in the lockup mode, the first and second
engagement surfaces 294 and 39, are spaced from one another, such that the
turbine-piston flange 38 is not frictionally non-rotatably coupled to the piston
engagement member 28 and the casing 12. In the non-lockup mode, normal
operation of the torque converter 14 selectively hydro-dynamically couples and
decouples the impeller 30 to and from the turbine-piston 32.

[0046] The torsional vibration damper 16 is housed in the casing 12 axially between,
on one side, the turbine-piston 32 and the piston engagement member 28, and on
the other side the first casing shell 18, as best shown in Fig. 1. The torsional
vibration damper 16 is connected to a drive (or input) member 56 (discussed below).
The torsional vibration damper 16 includes a plurality of first (or radially outer)
circumferential elastic damping members 60, an intermediate member 58 drivenly
coupled to the drive member 56 through the first circumferential damping members
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60, a plurality of second (or radially inner) circumferential elastic damping members
64, and a driven (or output) member 62 drivenly coupled to the intermediate member
58 through the second circumferential damping members 64. The first
circumferential damping members 60 are situated radially outward relative to the
second circumferential damping members 64. According to the exemplary
embodiment of Fig. 1 and other embodiments discussed herein, the first and second
damping members 60, 64 are configured as helical (or coil) springs oriented
substantially circumferentially about the rotational axis X. Other elastic members
may be selected to replace or supplement the springs.

[0047] The drive member 56 is fixedly connected to the turbine-piston shell 35 of the
turbine-piston 32, such as by weld 55, which may be a continuous weld bead. The
output side of the drive member 56 has a plurality of driving tabs 57 (Fig. 2)
extending axially away from the turbine-piston 32. The driving tabs 57 of the drive
member 56 are circumferentially equidistantly spaced from one another, and engage
first circumferential ends of the first damping members 60.

[0048] The intermediate member 58 has a plurality of driven tabs 59 extending axially
in an opposite direction to the driving tabs 57 of the drive member 56. The driven
tabs 59 of the intermediate member 58 are circumferentially equidistantly spaced
from one another, and engage the opposite second circumferential ends of the first
damping members 60 than the driving tabs 57. The intermediate member 58 of the
damper assembly 16 is rotatable relative to the drive member 56 and its driving tabs
57 due to elasticity of the first damping members 60, which absorb torsional vibration.

[0049] Additionally, the driving tabs 57 of the drive member 56 are axially movable
relative to the driven tabs 59 of the intermediate member 58. This relative axial
movement between the driving tabs 57 and the driven tabs 59 may become
necessary during axial movement of the turbine-piston shell 35. As discussed in
greater detail below, when the turbine-piston 32 shifts axially due to a lockup event,
the driving tabs 57 move axially relative to the driven tabs 59. Thus, the drive
member 56 is both axially and circumferentially movable relative to the intermediate
member 58, and generally to the damping assembly 16.

[0050] The radially inner portion of the intermediate member 58 is connected to or
forms a first disk part 68 on a first side of the second damping members 64. The first
disk part 68 is non-moveably secured to a second disk part 69 on the opposite side
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of the second damping members 64, such as by rivets. The first and second disk
parts 68, 69 establish an input part to the second damping members 64.

[0051] The driven member 62 establishes an output part of the second damping
members 64. The driven member 62 has windows in which the second damping
members 64 are set. The disk parts 68, 69 engage first ends of the second damping
members 64, and the driven member 62 engages second ends of the second
damping members 64. The disk parts 68, 69 of the intermediate member 58 are thus
rotatable relative to the driven member 62, with the second damping members 64
absorbing torsional vibration due to their elasticity.

[0052] The driven member 62 is non-rotatably connected, e.g., fixed, to the output
hub 40. The non-rotatable connection between the driven member 62 and the output
hub 40 may be formed by splines or welding. Alternatively, the output hub 40 and
driven member 62 may be integral with one another. A thrust bearing 76 is
positioned between the output hub 40 and the first casing shell 18.

[0053] As discussed above, the turbine-piston 32 is axially movable toward and away
from the impeller shell 20 between a lockup position and a non-lockup (open)
position. Axial movement of the turbine-piston 32 is accomplished by changing the
pressure differential across opposite sides of the turbine-piston shell 35. Referring to
Fig. 1, a torus chamber 52 is to the left side of the turbine-piston shell 35, and a
damper chamber 54 is to the other (right) side of the turbine-piston shell 35. A
pressure increase in the damper chamber 54 relative to the torus chamber 52 (or
stated differently a pressure decrease in the torus chamber 52 relative to the damper
chamber 54) shifts the turbine-piston flange 38 axially in the direction of torque
transmission, i.e., towards the output side of the casing 12, that is right to left in Fig.
1, away from lockup mode. On the other hand, a pressure decrease in the damper
chamber 54 relative to the torus chamber 52 (or stated differently a pressure
increase in the torus chamber 52 relative to the damper chamber 54) shifts the
turbine-piston flange 38 axially against the direction of torque transmission, i.e.,
towards the input side of the casing, that is left to right in Fig. 1, into lockup mode.

[0054] In the lockup mode, the turbine-piston shell 35 is displaced axially away from
the impeller 30 until the frictional ring 48 of the second engagement surface 39, of
the turbine-piston flange 38 abuts against and is non-rotatably frictionally coupled to
the first engagement surface 294. Torque is transferred from the engine to the casing
12, then by way of the frictional engagement between surfaces 294 and 39, (or
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frictional lining 48 thereof) to the locked-up piston engagement member 28 and
turbine-piston 32, then serially to the drive member 56, the damping assembly 16
and the output hub 40. Thereby, the lockup clutch 50 bypasses the hydrodynamic
fluid coupling of the torque converter 14 and mechanically couples the driving and
driven shafts. Moreover, the friction ring 48 secured to the second engagement
surface 39, may have a plurality of circumferentially spaced grooves (not shown)
extending generally radially so as to fluidly connect the torus chamber 52 and the
damper chamber 54 with one another in the lockup mode for cooling friction surfaces
of the lockup clutch 50 by the working fluid and creating a very high pressure
difference between the torus and damper chambers 52, 54.

[0055] In the non-lockup mode, the turbine-piston 32 is displaced axially towards the
impeller 30, axially moving the turbine-piston flange 38 until the frictional ring 48 of
the second engagement surface 39; is spaced from and no longer non-rotatably
frictionally coupled to the first engagement surface 294. Thus, torque transferred
from the engine to the casing 12 does not bypass the torque converter 14 through
the lockup clutch 50. The torque is transferred serially from the casing 12, including
the impeller shell 20, through the hydrodynamic coupling of the torque converter 14,
to the drive member 56 and its driving tabs 57, to the damping assembly 16, and to
the output hub 40. Notably, in the non-lockup position an open serpentine passage
is established between the second sidewall portion 24, the turbine-piston flange 38,
and the piston engagement member 28, allowing hydraulic fluid to flow between the
torus chamber 52 and the damper chamber 54 through the serpentine passage.

[0056] Torque is transmitted through the torsional vibration damper 16 to the output
hub 40, which is connected to the driven shaft, for example by splines 42. As the
turbine-piston 32 moves axially into lockup position as described above, the driving
tabs 57 of the drive member 56 are axially displaced relative to the driven tabs 59 of
the intermediate member 58. The axial movement of the driving tabs 57 relative to
the driven tabs 59 allows the intermediate member 58, the driven member 62, and
the damping members 60, 64 to remain fixed axially on the output hub 40 while the
turbine-piston 32 is axially displaced by pressure difference in the torus chamber 52
and the damper chamber 54 into and out of lockup mode.

[0057] In operation, the lockup clutch 50 is generally activated after the hydraulic
coupling of the driving and driven shafts, typically at relatively constant speeds, in
order to avoid the loss of efficiency caused in particular by slip phenomena between
the turbine-piston 32 and the impeller 30. Because of the axial pressures acting on
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the turbine-piston 32 for movement between its lockup and non-lockup positions, the
turbine-piston shell 35 may be made somewhat thicker than typical turbine shells that
do not form or function as the lockup piston. Although not shown, a biasing member,
such as a spring (e.g, washer spring), may be included in the hydrokinetic torque
coupling device 10 to urge the turbine-piston 32 into or out of lockup mode.

[0058] The turbine-piston 32 forms both the shell component of the turbine and the
piston component of the lockup clutch 50, as described above. By consolidating two
components that are normally separate from one another into a single component,
space is saved in the hydrokinetic torque coupling device 10. This space-saving
structure provides several design advantages. For example, the hydrokinetic torque
coupling device 10 can be made smaller and lighter. Alternatively, the free space
within the casing 12 can be used to add additional components, such as damping
components.

[0059] Various modifications, changes, and alterations may be practiced with the
above-described embodiment, including but not Ilimited to the additional
embodiments shown in Figs. 4-13. In the interest of brevity, reference characters in
Figs. 4-13 that are described above in connection with Figs. 1-3 are not further
elaborated upon below, except to the extent necessary or useful to explain the
additional embodiments of Figs. 4-13. Modified components and parts are indicated
by the addition of a hundred digits to the reference numerals of the components or
parts.

[0060] In a hydrokinetic torque coupling device 110 of a second exemplary
embodiment illustrated in Figs. 4-10, the annular piston engagement member 28 is
replaced by an annular piston engagement member 128 with an L-shaped cross-
section. In the second exemplary embodiment of the present invention illustrated in
Figs. 4-10, particularly Figs. 5 and 6, the piston engagement member 128 includes
an axially extending tubular (or cylindrical) support portion 1284 and an annular
flange portion 128, formed integrally with and extending substantially radially
inwardly from the tubular support portion 1284. Specifically, the support portion 1284
and the flange portion 128, of the piston engagement member 128 are preferably
integrally formed with one another, e.g., made of a single or unitary piece, but
alternatively may be separate pieces connected together. The flange portion 128, of
the piston engagement member 128 includes a first engagement surface 129, and a
second surface 129, opposite to the first engagement surface 129,. The support
portion 1281 has axially opposite first and second ends 128a and 128b. Accordingly,
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the flange portion 128, of the piston engagement member 128 extends radially
inwardly from the second end 128b of the tubular support portion 128, of the piston
engagement member 128.

[0061] The piston engagement member 128 is mounted to a casing 112 so as to non-
rotatably engage a first casing shell 118 of a casing 112. Specifically, the first axial
end 128a of the support portion 128, of the piston engagement member 128 is
formed with one or more axially extending teeth 128t, as best shown in Figs. 5, 6 and
8. Similarly, a first axial end 126a of a first outer wall portion 1264 of the first casing
shell 118 is formed with one or more teeth 126t, which are complementary to and
face the teeth 128t of the piston engagement member 128, as best shown in Figs. 5,
6 and 9. In an assembled state, best shown in Figs. 4, 5 and 10, the teeth 128t of
the piston engagement member 128 intermesh with the teeth 126t of the casing 112
so that the flange portion 128, of the piston engagement member 128 is non-
rotatably mounted to the casing 112. In other words, the piston engagement member
128 is splined with or keyed to the casing 112 so as to be non-rotatable relative to
the casing 112. An axial length w4 of the teeth 126t of the casing 112 is longer than
an axial length wy of the teeth 128t of the piston engagement member 128, as best
shown in Fig. 5.

[0062] Furthermore, the piston engagement member 128 is axially secured to the
casing 112 to ensure engagement of a lockup clutch 150. In order to retain the first
engagement surface 129, of the piston engagement member 128 facing a turbine-
piston flange 38 of a turbine-piston 32, an inner peripheral surface 126i of an annular
outer wall 126 of the casing 12 is provided with an axial stop member 133 in the form
of a substantially annular, planar shoulder, so that the inner peripheral surface 126i
of the annular outer wall portion 126 has a radially extending step, as best shown in
Fig. 7. As further illustrated in Figs. 4 and 5, a second axial end 128b of the support
portion 1284 of the piston engagement member 128 axially abuts (juxtaposed to) the
stop member 133 of the casing 112. Thus, the piston engagement member 128 with
the first engagement surface 129, is mounted non-rotatably and axially non-
moveably relative to the casing 112, as best shown in Figs. 4 and 5.

[0063] As best shown in Fig. 5, a radially outer surface of the support portion 1284 of
the piston engagement member 128 includes an annular slot 180 for receiving a
sealing member, such as an O-ring 182. The sealing member (e.g., O-ring) 182
creates a seal at the interface of the casing 112 and the piston engagement member
128.
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[0064] The above arrangements and connections, particularly the intermeshing teeth
126t, 128t, allow the piston engagement member 128 to be attached non-rotatably
relative to the casing 112 without direct bonding, welding, of fastening of the piston
engagement member 128 to the first or second outer wall portions 1264, 126, within
the interior volume of the casing 112. Further, the stop member 133 of the casing
112 assists in axially positioning the piston engagement member 128 during
assembly. These features greatly simplify assembly of the hydrokinetic torque
coupling device 110 and help ensure proper engagement of lockup clutch 150.

[0065] In a hydrokinetic torque coupling device 210 of a third exemplary embodiment
illustrated in Figs. 11-13, the annular piston engagement member 128 is replaced by
an annular piston engagement member 228 also having an “L"-shaped configuration.
In the third exemplary embodiment, the piston engagement member 228 includes an
axially extending tubular support portion 228, and a substantially radially extending
annular flange portion 228, formed integrally with and extending substantially radially
inwardly from the tubular support portion 2281. The support portion 228, and the
flange portion 228, of the piston engagement member 228 are illustrated integral with
one another, e.g., made of a single or unitary piece, but alternatively may be
separate pieces connected together. As best shown in Fig. 13, the flange portion
228, of the piston engagement member 228 includes a first engagement surface
2291 and a second surface 229, opposite to the first engagement surface 2294. The
flange portion 228, of the piston engagement member 228 extends radially inwardly
from a second axial end 228b of the tubular support portion 228, of the piston
engagement member 228.

[0066] The piston engagement member 228 is mounted to a casing 212 by non-
rotatably engaging the piston engagement member 228 to a second casing shell 220
of the casing 212. Specifically, the second axial end 228b of the support portion 2284
of the piston engagement member 228 is formed with axially extending teeth 228t, as
best shown in Figs. 12 and 13. Similarly, a second axial end 226b of a second outer
wall portion 226, of the second casing shell 220 is formed with teeth 226t, which are
complementary to and face the teeth 228t of the piston engagement member 228, as
best shown in Figs. 12 and 13.

[0067] In an assembled state, as best shown in Figs. 11 and 12, the teeth 228t of the
piston engagement member 228 intermesh with (or alternatingly engage) the teeth
226t of the casing 212 so that the piston engagement member 228, including the
flange portion 228,, is non-rotatably mounted to the casing 212. In other words, the
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piston engagement member 228 is splined with or keyed to the casing 212 so as to
be non-rotatable relative to the casing 212.

[0068] Furthermore, the piston engagement member 228 is axially secured to the
casing 212 to ensure engagement of a lockup clutch 250. In order to retain the first
engagement surface 2294 of the piston engagement member 228 axially relative to a
first outer wall portion 226, of the casing 212, an inner peripheral surface 226i of an
annular outer wall 226 of the casing 212 is provided with an axial stop member 233 in
the form of a substantially annular shoulder, so that the inner peripheral surface 226i
of the annular outer wall 226 has a step extending radially inwardly, as best shown in
Fig. 13. As further illustrated in Figs. 11 and 12, a first axial end 228a of the support
portion 2284 of the piston engagement member 228 axially engages (juxtaposed to)
the stop member 233 of the casing 212.

[0069] A radially outer surface of the support portion 2284 of the piston engagement
member 228 includes an annular slot 280 for receiving a sealing member, such as an
O-ring 282. The sealing member (e.g., O-ring) 282 creates a seal at the interface of
the casing 212 and the piston engagement member 228.

[0070] The above arrangements and connections, particularly the intermeshing teeth
226t, 228t, allow the piston engagement member 228 to be attached non-rotatably
relative to the casing 212 without direct bonding, welding, of fastening of the piston
engagement member 228 to the first or second outer wall portions 2264, 226..
Further, the stop member 233 of the casing 212 assists in axially positioning the
piston engagement member 228. These features greatly simplify assembly of the
hydrokinetic torque coupling device 210 and insure proper engagement of lockup
clutch 250.

[0071] The features of the above-described embodiments may be practice with one
another and are substitutable with one another in numerous combinations.

[0072] An exemplary method for assembling the hydrokinetic torque coupling device
10 according to the embodiment of Figs. 1-3 will now be explained. While the
method for assembling the hydrokinetic torque coupling device 10 may be practiced
by sequentially performing the steps as set forth below, it should be understood that
the method may involve performing the steps in different sequences. It should also
be understood that this exemplary method may be practiced in connection with the
other embodiments described herein. The exemplary methods described herein are
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not the exclusive methods for assembling the hydrokinetic torque coupling devices
described herein.

[0073] The impeller 30, the turbine-piston 32, the stator 34, and the damper 16 may
each be preassembled. The turbine-piston 32 includes, as noted above, the turbine-
piston shell 35, the turbine blades 36 attached to the turbine-piston shell 35, and the
annular, planar turbine-piston flange 38 extending radially outwardly from the turbine-
piston shell 35.

[0074] The impeller 30, the stator 34, and the turbine-piston 32 subassemblies are
assembled together. The piston engagement member 28 is placed in the second
casing shell 20 on an opposite side of the turbine-piston flange 38 relative to the
second sidewall portion 24, i.e. behind the turbine-piston 32. The piston engagement
member 28 is non-moveably secured, such as by welding at the weld 27, to the inner
peripheral surface 26i of the outer wall portion 26, of the second casing shell 20 so
that the second engagement surface 39, of the turbine-piston flange 38 faces the first
engagement surface 294 of the piston engagement member 28 and is situated
between the second sidewall portion 22 of the second casing shell 20 and the piston
engagement member 28. The drive member 56 is welded to the turbine-piston shell
35 at the weld 55. Alternatively, the drive member 56 may be pre-attached to the
turbine-piston shell 35 or formed integrally with the turbine-piston shell 35. The
torsional vibration damper 16, optionally preassembled, is installed so that the drive
member 56 engages the damper assembly 16 as described above. The cylindrical
flange 37 of the turbine-piston 32 is mounted to slidingly engage the output hub 40
through the seal 44. The driven member 62 of the torsional vibration damper 16 is
fixedly secured, such as by welding and/or using splines, to the output hub 40. The
first casing shell 18 is non-moveably and sealingly secured, such as by welding at
19, to the second casing shell 20, as best shown in Fig. 1.

[0075] An exemplary method for assembling the hydrokinetic torque coupling device
110 according to the second embodiment of Figs. 4-10 will now be explained. While
the method for assembling the hydrokinetic torque coupling device 110 may be
practiced by sequentially performing the steps as set forth below, it should be
understood that the method may involve performing the steps in different sequences.
It should also be understood that this exemplary method may be practiced in
connection with the other embodiments described herein. The exemplary methods
described herein are not the exclusive methods for assembling the hydrokinetic
torque coupling devices described herein.
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[0076] The impeller 130, the turbine-piston 32, the stator 34, and the damper 16 may
each be preassembled. The impeller 130, the stator 34, and the turbine-piston 32
subassemblies are assembled together. The piston engagement member 128 is
placed within the second casing shell 120 on an opposite side of the turbine-piston
flange 38 relative to the second sidewall portion 124, behind the turbine-piston 32.
The drive member 56 is welded to the turbine-piston shell 35 at the weld 55. The
torsional vibration damper 16, optionally pre-assembled, is added so that the drive
member 56 engages the damper assembly 16 as described above. The cylindrical
flange 37 of the turbine-piston 32 is mounted to slidingly engage the output hub 40
through the seal 44. The driven member 62 of the torsional vibration damper 16 is
fixedly secured, such as by welding and/or using splines, to the output hub 40. The
teeth 126t, 128t are intermeshed as described above to connect the piston
engagement member 128 to the first casing shell 118. As the first casing shell 118 is
mounted to the second casing shell 120, the piston engagement member 128 is slid
along the inner surface of the second outer wall portion 126, so that the second axial
end 128b of the piston engagement member 128 axially engages the stop member
133 of the casing 112. Alternatively, the piston engagement member 128 and the
second casing shell 120 may be assembled together so that the second axial end
128b engages the stop member 133, then the first casing shell 118 may be attached
to the piston engagement member 128 so that the teeth 126t, 128t intermesh. The
first and second casing shells 118, 120 are non-moveably and sealingly secured to
each other, such as by welding at 119.

[0077] An exemplary method for assembling the hydrokinetic torque coupling device
210 according to the third embodiment of Figs. 11-13 will now be explained. While
the method for assembling the hydrokinetic torque coupling device 210 may be
practiced by sequentially performing the steps as set forth below, it should be
understood that the method may involve performing the steps in different sequences.
It should also be understood that this exemplary method may be practiced in
connection with the other embodiments described herein. The exemplary methods
described herein are not the exclusive methods for assembling the hydrokinetic
torque coupling devices described herein.

[0078] The impeller 230, the turbine-piston 32, the stator 34, and the damper 16 may
each be preassembled. The impeller 230, the stator 34, and the turbine-piston 32
subassemblies are assembled together. The piston engagement member 228 is
placed within the second casing shell 220 behind the turbine-piston 32 so that the
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teeth 228t of the piston engagement member 228 alternatingly engage (intermesh
with) the teeth 226t of the second casing shell 220. The drive member 56 is welded
to the turbine-piston shell 35 at the weld 55. Alternatively, the drive member 56 may
be pre-welded to or formed integrally with the turbine-piston shell 35. The pre-
assembled torsional vibration damper 16 is added so that the drive member 56
engages the damper assembly 16 as described above. The cylindrical flange 37 of
the turbine-piston 32 is mounted to slidingly engage the output hub 40 through the
seal 44. The driven member 62 of the torsional vibration damper 16 is fixedly
secured, such as by welding and/or using splines, to the output hub 40. The first
casing shell 218 is mounted to the second casing shell 120 so that the first axial end
228a of the piston engagement member 228 axially engages the stop member 233 of
the first casing shell 218, as best shown in Fig. 11. The first and second casing
shells 218, 220 are non-moveably and sealingly secured to each other, such as by
welding at 219.

[0079] The torque converters and hydrodynamic torque coupling devices described
herein may incorporate different damper assemblies. For example, Fig. 14 shows a
hydrodynamic torque coupling devices including the impeller 30 and the turbine-
piston 32 for establishing the hydrodynamic transmission mode and the lockup clutch
50 for lockup mode transmission. The impeller 30/turbine-piston 32 combination and
the lockup clutch 50 are arranged parallel to one another and serially between the
casing 12 and the turbine-piston shell 35. The elastic damping members 60 and 64
of the damper assembly 16 and the output hub 40 are arranged serially downstream
of the turbine-piston shell 35 in Fig. 14. The diagram of Fig. 14 generally
corresponds to the arrangement of the embodiments shown in Figs. 1-13.

[0080] Fig. 15 shows an alternative damper assembly 316 similar to that of Fig. 14,
but in which the damper assembly 16 is modified to include only one set of
circumferentially extending elastic damping members 60.

[0081] A damper assembly 416 shown in Fig. 16 is similar to that of Fig. 14, but
further includes a centrifugal pendulum oscillator 96 coupled to the intermediate
member 58. Centrifugal pendulum oscillators (or pendulum vibration absorbers) are
well known in the art and described in, for example, U.S. Patent Application No.
14/305,128 filed June 16, 2014, GB598811 to Stone, U.S. Patent No. 6,026,940 to
Sudau, and EP1744074 to Grahl. The centrifugal pendulum oscillator 96 may be
coupled to the circumference of the intermediate member 58 and may be arranged
on both sides of the intermediate member 58.
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[0082] A damper assembly 516 shown in Fig. 17 is similar to that of Fig. 14, but
further includes a spring mass system 99 coupled to the intermediate member 58.
Spring-mass systems are well known in the art and described in, for example, WO
2004/018897 to Haller. The spring-mass system 99 may be coupled to the
circumference of the intermediate member 58. The spring of the spring-mass system
99 may be a coil spring, such as a steel spring. The damper may be any linear or
non-linear damper, including for example a viscous damper. The spring and mass
may be embodied as two components or one integral component. The spring-mass
system may have a linear or non-linear constant or variable stiffness, and a constant
or variable mass.

[0083] The features of the above-described embodiments are substitutable in
numerous combinations.

[0084] The foregoing description of the exemplary embodiment(s) of the present
invention has been presented for the purpose of illustration in accordance with the
provisions of the Patent Statutes. It is not intended to be exhaustive or to limit the
invention to the precise forms disclosed. The embodiments disclosed hereinabove
were chosen in order to best illustrate the principles of the present invention and its
practical application to thereby enable those of ordinary skill in the art to best utilize
the invention in various embodiments and with various modifications as suited to the
particular use contemplated, as long as the principles described herein are followed.
This application is therefore intended to cover any variations, uses, or adaptations of
the invention using its general principles. Further, this application is intended to
cover such departures from the present disclosure as come within known or
customary practice in the art to which this invention pertains. Thus, changes can be
made in the above-described invention without departing from the intent and scope
thereof. It is also intended that the scope of the present invention be defined by the
claims appended thereto.
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What is claimed is:

1. A hydrokinetic torque coupling device for coupling a driving shaft and a
driven shaft together, comprising:

a casing rotatable about a rotational axis and comprising opposite first and
second sidewalls, the casing further comprising an outer wall extending between and
interconnecting the opposite sidewalls;

an impeller coaxially aligned with the rotational axis and comprising an
impeller shell;

a piston engagement member extending substantially radially inward from and
non-rotatable relative to the outer wall of the casing and being spaced between the
opposite sidewalls of the casing, the piston engagement member having a first
engagement surface; and

a turbine-piston coaxially aligned with and hydrodynamically drivable by the
impeller, the turbine-piston comprising a turbine-piston shell including a turbine-
piston flange having a second engagement surface axially movable toward and away
from the first engagement surface of the piston engagement member to position the
hydrokinetic torque coupling device into and out of a lockup mode in which the
turbine-piston is mechanically locked to and non-rotatable relative to the piston
engagement member.

2. The hydrokinetic torque coupling device of claim 1, wherein the impeller
shell establishes the second sidewall of the casing.

3. The hydrokinetic torque coupling device of claim 2, wherein the turbine-
piston flange is situated axially between the piston engagement member and the
impeller shell.

4. The hydrokinetic torque coupling device of claim 1, wherein the turbine-
piston is axially movable towards an input side of the hydrokinetic torque coupling
device in order to frictionally couple the first and second engagement surfaces and
position the hydrokinetic torque coupling device in the lockup mode, and wherein the
turbine-piston is axially movable towards an output side of the hydrokinetic torque
coupling device so that the first and second engagement surfaces are not frictionally
coupled and the hydrokinetic torque coupling device is not in the lockup mode.
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5. The hydrokinetic torque coupling device of claim 4, wherein the impeller
shell establishes the second sidewall of the casing on the output side of the
hydrokinetic torque coupling device.

6. The hydrokinetic torque coupling device of claim 1, further comprising:
an output hub; and
a damper assembly interconnecting the turbine-piston and the output hub.

7. The hydrokinetic torque coupling device of claim 6, further comprising a
drive member interconnecting the turbine-piston shell to the damper assembly, the
drive member being axially and rotatably fixed relative to the turbine-piston shell and
axially movable with the turbine-piston relative to the damper assembly.

8. The hydrokinetic torque coupling device of claim 6, further comprising a
drive member interconnecting the turbine-piston shell to the damper assembly,
wherein the damper assembly comprises an intermediate member, a first set of
circumferentially extending elastic damping members drivingly coupling the drive
member to the intermediate member, a driven member connected to and non-
rotatable relative to the output hub, a second set of circumferentially extending elastic
damping members drivingly coupling the intermediate member to the driven member,
and a centrifugal pendulum oscillator mounted to the intermediate member.

9. The hydrokinetic torque coupling device of claim 6, further comprising a
drive member interconnecting the turbine-piston shell to the damper assembly,
wherein the damper assembly comprises an intermediate member, a first set of
circumferentially extending elastic damping members drivingly coupling the drive
member to the intermediate member, a driven member connected to and non-
rotatable relative to the output hub, a second set of circumferentially extending elastic
damping members drivingly coupling the intermediate member to the driven member,
and a spring mass system coupled to the intermediate member.

10. The hydrokinetic torque coupling device of claim 6, wherein the turbine-
piston shell partitions an interior volume of the hydrokinetic torque coupling device
into a torus chamber and a damper chamber, the torus chamber containing impeller
blades of the impeller and turbine blades of the turbine-piston, the damper chamber
containing the damper assembly.
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11. The hydrokinetic torque coupling device of claim 1, wherein the piston
engagement member is welded to and extends radially inward from an inner
peripheral surface of the outer wall of the casing.

12. The hydrokinetic torque coupling device of claim 1, wherein the impeller
shell forms the second sidewall of the casing on an output side of the hydrokinetic
torque coupling device, and wherein the piston engagement member is welded to
and extends radially inward from an inner peripheral surface of the outer wall of the
casing.

13. A hydrokinetic torque coupling device for coupling a driving shaft and a
driven shaft together, comprising:

a casing rotatable about a rotational axis and comprising opposite first and
second casing shells respectively defining first and second sidewalls, the casing
comprising an outer wall extending between and interconnecting the opposite
sidewalls, the casing comprising first teeth;

an impeller coaxially aligned with the rotational axis and comprising an
impeller shell;

a piston engagement member extending substantially radially inward from and
non-rotatable relative to the outer wall of the casing and being spaced between the
opposite sidewalls of the casing, the piston engagement member having a first
engagement surface and comprising second teeth intermeshed with the first teeth;
and

a turbine-piston coaxially aligned with and hydrodynamically drivable by the
impeller, the turbine-piston comprising a turbine-piston shell including a turbine-
piston flange having a second engagement surface axially movable toward and away
from the first engagement surface of the piston engagement member to position the
hydrokinetic torque coupling device into and out of a lockup mode in which the
turbine-piston is mechanically locked to and non-rotatable relative to the piston
engagement member.

14. The hydrokinetic torque coupling device of claim 13, wherein the piston
engagement member comprises a support portion and a flange portion extending
substantially radially inward from the support portion.

15. The hydrokinetic torque coupling device of claim 14, wherein the support
portion has first and second ends, the second end including the second teeth.
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16. The hydrokinetic torque coupling device of claim 15, wherein the casing
includes an axial stop member engaging the first end of the support portion for
preventing axial movement of the piston engagement member relative to the casing.

17. The hydrokinetic torque coupling device of claim 15, further comprising a
sealing member between an outer peripheral surface of the support portion and a
radially inner peripheral surface of the casing.

18. The hydrokinetic torque coupling device of claim 15, wherein the impeller
shell and the second casing shell are the same, and wherein the impeller shell
includes the first teeth.

19. The hydrokinetic torque coupling device of claim 15, wherein the impeller
shell and the second casing shell are the same, and wherein the first casing shell
includes the first teeth.

20. A method of assembling a hydrokinetic torque coupling device for coupling
a driving shaft and a driven shaft together, comprising:

providing a torque converter having a rotational axis, the torque converter
comprising an impeller and an axially movable turbine-piston, the impeller comprising
an impeller shell, the turbine-piston comprising a turbine-piston shell including a
turbine-piston flange; and

operatively connecting the torque converter with a piston engagement
member having a first engagement surface and a casing shell to provide a structure
comprising (i) a casing of the hydrokinetic torque coupling device, the casing shell
and the impeller shell respectively defining the first and second sidewalls of the
casing, the casing comprising an outer wall interconnecting the first and second
sidewalls, (ii) the piston engagement member extending substantially radially inward
from and non-movable relative to the outer wall of the casing, and spaced between
the opposite first and second sidewalls of the casing, and (iii) the turbine-piston
flange with a second engagement surface movable axially toward and away from the
first engagement surface of the piston engagement member to position the
hydrokinetic torque coupling device into and out of a lockup mode in which the
turbine-piston is mechanically locked to and non-rotatable relative to the piston
engagement member.
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