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(57) ABSTRACT

A piston assembly for arrangement in a pressure cavity in a
force transfer device for operating a first and a second actu-
atable clutch device, comprising a piston element associated
respectively with an actuatable clutch device. The invention is
characterized in that the piston element of the second clutch
device is guided at the piston element of the first clutch device
movable against a stop, forming an additional second cavity,
loadable with pressure medium, wherein the first piston ele-
ment is movable in an axial direction, relative to the piston
element of the second clutch device.
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PISTON ASSEMBLY AND A FORCE
TRANSFER DEVICE, PARTICULARLY A
FORCE TRANSFER DEVICE WITH A PISTON
ASSEMBLY

CROSS REFERENCE TO RELATED
APPLICATIONS

This patent claims priority of German Patent Application
No. 10 2006 061 552.2, filed on Dec. 27, 2006 and German
Patent Application No. 10 2006 061 553.0, filed on Dec. 27,
2006, which applications are incorporated herein by refer-
ence.

FIELD OF THE INVENTION

The invention relates to a piston assembly for operating
two actuatable clutch devices in a force transfer device; fur-
thermore it relates to a force transfer device, in particular a
force transfer device with such piston assembly.

BACKGROUND OF THE INVENTION

Force transfer devices, which are disposed between a drive
engine and a transmission unit, are known in a plurality of
embodiments in the state of the art. They typically comprise
an input and at least one output, wherein the input can be
coupled to a drive engine at least indirectly, this means
directly, or through further transfer elements, and at least one
output, which is coupled to a transmission unit, which is
disposed subsequent to the force transfer device, typically a
change speed transmission. Between the input and the output,
a hydrodynamic component, preferably in the form of a
hydrodynamic speed/torque converter, is disposed. It com-
prises at least a first shell, designated as pump shell, and a
second shell designated as turbine shell, in the force flow from
the input to the output. For bridging the hydrodynamic power
transfer, a device in the form of a lockup clutch, functioning
as an actuatable clutch device is provided. It comprises a first
clutch component and a second clutch component, which can
be brought into operative engagement with each other, at least
indirectly. The lockup clutch is thus used for coupling with
the input, or for connecting between the input and the pump
shell and the turbine shell. The operation is performed
through an operating device which comprises in the simplest
case, an actuator in the form of a piston element. Typically,
there is a direct coupling between the turbine shell and the
output, and thus also with a subsequent transmission unit.
Depending on the embodiment, the hydrodynamic speed/
torque converter, or the entire force transfer device is pro-
vided as a two- or three-channel unit. When provided in
three-channel construction, the actuator is thus loaded with a
pressure, which is controllable separately. The other pressure
cavities in the force transfer device, particularly the operating
cavity in the speed/torque converter and the intermediary
space between the hydrodynamic speed/torque converter and
the lockup clutch, and the actuator are the flowed through
either in a centripetal or centrifugal manner, wherein an exter-
nal circulation loop is created through the particular connec-
tions at the pressure cavities, which is utilized as a cooling
means for the established flow circulation in the hydrody-
namic speed/torque converter. Typically, the power transfer in
a certain operating range is purely hydrodynamic. In this case,
the force flow between the input and the output is performed
through the hydrodynamic component. The primary shell,
functioning as pump shell, is thus directly coupled to the drive
engine, and the turbine shell is coupled to the output, or to the
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input of the subsequent change speed transmission. In par-
ticular in order to avoid the disadvantage of reduced effi-
ciency in vehicle applications at high revolutions through the
system specific slippage, the lockup clutch is activated and
the power is transferred mechanically between the input and
the output of the force transfer device, through the mechani-
cal power path, circumventing the hydrodynamic power path.
Thus, the force flow can pass through the particular power
paths alternatively, or through both simultaneously with a
power split. When the drive engine is idling, particularly in
coasting mode, the drive engine can be separated from the
output by the lockup clutch, however, with a filled hydrody-
namic component, which is the case for the hydrodynamic
speed/torque converter also in bridged mode, torque is still
being transferred into the hydrodynamic component, which
results in a power loss when the engine is idling. Furthermore
torque spikes are transferred from the drive side into the
hydrodynamic component. Therefore a clutch device is pro-
vided for decoupling the drive engine from the transmission,
which is used for decoupling the pump shell, and thus for
decoupling the drive engine from a transmission unit, dis-
posed subsequent to the force transfer device. The pump shell
clutch is thus only required for this operating range. The
pump shell clutch requires a separate actuation and is also
often disposed in a range, which leads to the enlargement of
the required installation volume in radial or axial direction.
Moreover, the hydrodynamic component still remains func-
tionally associated with the transmission unit through the
connection to the turbine shell.

SUMMARY OF THE INVENTION

Therefore it is the object of the invention to refine a force
transfer device as described above, so that it is provided as a
multi function unit, this means it comprises at least one addi-
tional actuatable clutch, and furthermore maintains the three
channel principle, which is already known for the force trans-
fer devices, and which is characterized by a small size in axial
and in radial direction.

A force transfer device according to the invention with an
input and an output, and two actuatable clutch devices located
in between, which are disposed in a pressure cavity sur-
rounded by a housing, is characterized in that an actuator in
the form of a piston element is associated with each clutch
device and one of the clutches is supported in axial direction
at the piston element of the other clutch device.

Through the solution according to the invention it is pos-
sible to avoid a direct connection and support of the clutch
elements at the housing, and to create an independent oper-
ating device for the particular clutch devices, which is free
from axial force effects, imparted upon the connecting ele-
ments, connected directly to said clutch devices. Thus, in a
particularly advantageous embodiment, one of the clutches is
disposed, so that it is possible to set a higher pressure in it,
than in the surrounding area. This type of support is realized
through a piston assembly according to this invention, com-
prising a first piston element, associated with the first actuat-
able clutch device, and a second piston element, associated
with the second actuatable clutch device, wherein the second
piston element is guided at the first piston element, so it is
movable in axial direction, forming a pressure chamber with
it, which can be pressurized with pressure means, wherein
this pressure chamber is airtight and leak proof relative to the
inner cavity of the housing. Furthermore, one respective
clutch component of the first and the second actuatable clutch
device is arranged at the piston element, so that the arrange-
ment can be performed here completely detached from an
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arrangement inside the housing, this means, from a direct
non-rotatable connection of these clutch elements with the
housing. Thus, the piston arrangement is optional with
respect to its position in axial direction in the force transfer
device. This allows for different actuation concepts, as well as
for a space saving arrangement of the piston assembly.

This piston assembly furthermore allows the realization of
a second pressure cavity inside another first pressure cavity,
with little effort, while still being able to actuate all other
actuatable clutch devices independently from each other. This
is realized through both piston elements being movable rela-
tive to each other, wherein this movability inside the force
transfer device is generated by the pressure differences in the
pressure cavities, loading the piston elements. Furthermore it
is possible with this type of piston assembly to facilitate a
parallel operating mode of two actuatable clutch devices, thus
realizing an embodiment with power split in the form of a
parallel arrangement of a mechanical power path and a hydro-
dynamic power path.

The force transfer device comprises at least one hydrody-
namic component and one actuatable clutch device in the
form of a lockup clutch. Furthermore, one additional actuat-
able clutch device is provided. It forms a first actuatable
clutch device for the piston assembly, wherein the first actu-
atable clutch device in a multi function unit is preferably
formed by a pump shell clutch for optional coupling or decou-
pling the pump shell with or from the input of the force
transfer device, or a drive engine, coupled therewith, thus
facilitating the de-coupling of the hydrodynamic component.
After this de-coupling, merely the turbine shell of the hydro-
dynamic component is still coupled to the output non-rotat-
ably and is dragged along. The second actuatable clutch
device is formed by the lockup clutch. Thus it is arranged in
a way, which leads to the piston force of the lockup clutch
being supported in one direction indirectly at the piston of the
pump shell clutch, and the closing force simultaneously act-
ing upon the pump shell clutch in the other direction. Depend-
ing on the design, this either leads to the automatic disengage-
ment of the pump shell clutch with the actuation of the lockup
clutch through the design of the pressure conditions, or it
remains actuated at a higher pressure. The piston assembly is
thus supported non-rotatably at the transmission input shaft,
which forms the output. This support can be performed
directly or indirectly, preferably it is performed by an ele-
ment, coupled non-rotatably with the gearbox output, pro-
vided as a hub. The piston assembly is thus axially fixated in
onedirection. Thus it is sufficient to utilize a combined axial-
and radial bearing, which is associated with the first piston
element, supporting it in axial direction at the face side, facing
away from the second piston element. The support in the other
direction thus occurs indirectly through providing a fixed stop
at the first piston element, through which the second piston
element and a component of the second actuatable clutch
device are supported. Furthermore one respective clutch com-
ponent of the first and the second actuatable clutch device is
located in the first piston element, or the piston element
carries them.

With respect to the engineering design there are a multitude
of possibilities. Preferably the design of the particular piston
surfaces is performed, so that they are provided almost with
the same size with respect to the surface areas defining the
pressure cavity, in order to be able to impart no axial forces, or
only very small axial forces upon the connecting elements.
Thus, a completely self contained unit can be provided, which
is free of axial force effects upon the connecting elements.
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4
BRIEF DESCRIPTION OF THE DRAWINGS

The solution according to the invention is subsequently
described with reference to figures. Therein the following is
shown in particular:

FIG. 1 illustrates the basic layout of a force transfer device,
comprising a piston assembly according to the invention in a
simplified schematic depiction; and,

FIG. 2 illustrates an embodiment of a piston assembly
according to the invention, as it can be employed for any type
of force transfer device with multiple, in particular two, actu-
atable clutch devices according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 illustrates an embodiment of force transfer device 1
according to the invention with reference to an axial cross
section for arrangement in a drive train between a drive
engine and a transmission, comprising input E and output A,
wherein output A is formed by shaft 2 in the form of a
transmission input shaft. It comprises two actuatable clutch
devices between input E and output A, first actuatable clutch
device 3 and second actuatable clutch device 4. The particular
actuatable clutch devices 3 and 4 thus comprise at least first
clutch component 3.1, or 4.1 and second clutch component
3.2 or4.2, wherein the two clutch components 3.1 and 3.2 or
4.1 and 4.2 can be brought into at least indirect operative
engagement. At least indirect means direct or indirect in this
case. This depends on the design of clutch components 3.1,
3.20r4.1,4.2. Two actuatable clutch devices 3 and 4 are thus
arranged in inner space 6 of force transfer device 1, forming
cavity 5, which can be loaded with a pressure or operating
means. The term “pressure cavity” means the chambers or
interspaces, which can be loaded with operating means or
pressure means. Actuator 7 or 8 is associated with each of
actuatable clutch devices 3 and 4, wherein each actuator
comprises one respective piston element 9 and 10. Inner
cavity 6 is thereby enclosed by housing 11. Housing 11 is
supported rotatably and it is preferably provided from several
components. First housing component 11.1 functions as input
E of force transfer device 1. It is provided as a cover and it is
connected to second housing component 11.2 non-rotatably.
Both housing components 11.1 and 11.2 thus enclose hydro-
dynamic component 30 in the axial direction as well as in the
circumferential direction, forming inner cavity 6. Two actu-
atable clutch devices 3 and 4 are also located in this cavity,
wherein the assembly is performed, so that the operating
means pressure, in particular the oil pressure of clutch device
3 or 4 can be set higher in their interior, than the pressure in
surrounding inner space 6. This clutch device is thus sup-
ported in the axial direction at the piston element of the other
clutch device. According to the invention, clutch devices 3
and 4 are not attached to housing 11, in particular not attached
to the housing wall, but the actuator of one of the actuatable
clutch devices in the form of the piston element is guided at
the actuator of the respective other actuatable clutch device in
the form of a piston element, and it is also a clutch element of
the respective clutch device. In this illustrated case actuator 8
of second actuatable clutch device 4 is guided movably in the
axial direction at actuator 7, in particular first piston element
9 of first actuatable clutch device 3, forming cavity 12, which
can be pressurized. Furthermore, first clutch component 4.1
of second actuatable clutch device 4 is disposed or supported
at first piston element 9. The axial movement of first clutch
component 4.1 is limited by fixed stop 13 at first piston
element 9. Thus one of the two clutch devices, in this case
second actuatable clutch device 4, is disposed in inner cavity
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6, so that the oil pressure in the interior, in particular the
pressure acting upon piston element 10, can be set higher,
than the pressure in the surrounding area, in particular the
pressure in inner cavity 6. This increased setting is realized by
additionally formed cavity 12, which can be loaded with
pressure means. This additional cavity 12 for loading second
piston element 10 of second switchable clutch device 4 is thus
located in first cavity 5. The arrangement is performed coaxial
to the rotation axis R of force transfer device 1. Two piston
elements 9 and 10 thus form piston assembly 14, which, based
onits design and construction in combination with the respec-
tive design of the piston surfaces, exerts no axial forces, or
only small axial forces onto the respective connection ele-
ments, and thus in its entirety forms a self contained unit,
wherein, however, individual piston elements 9 and 10 are
movable independently, this means relative to each other.
Piston assembly 14 is thus at least indirectly supported at
output A, in particular at transmission input shaft 2, in this
illustrated case at hub 16, connected at least indirectly non-
rotatably therewith, in this case through vibration damping
device 15. Thus, both piston elements 9 and 10 are supported
in the illustrated case in the radial direction at hub 16, mov-
able in the axial direction, and pressure and, preferably. also
liquid tight in the area of their portion 17, 18, forming an inner
circumference, wherein the support is performed without a
non-rotatable connection of particular piston element 9 and
10 with hub 16. Further conceivable is the possibility, which
is not shown here, to guide second piston element 10 at first
piston element 9 in the section of portion 18, forming the
inner circumference. First piston element 9 of first actuatable
clutch device 3 is therefore provided as annular or disk shaped
element, which comprises, viewed in radial direction, protru-
sion 19, extending in the axial direction, dividing front face
20, pointing towards second piston element 10, into two pis-
ton surface portions, first piston surface portion 21, extending
in the radial direction from the inner circumference or the
inner diameter 22 in the radial direction towards the outside,
up to protrusion 19, while defining cavity 12, and a second
surface portion, extending at protrusion 19 in the radial direc-
tion, up to the outer circumference of piston element 23,
forming surface area 24, entering into operating engagement
with particular clutch components 3.1 and 3.2, by functioning
as acompression surface. Second pistonelement 10 is guided,
axially movable, but pressure and liquid tight, at first piston
element 9, in particular in the section of the portion of pro-
trusion 19, forming inner circumference 25. For this purpose,
seal device 27 is provided between outer circumference 26 of
second piston element 10 and inner circumference 25 of first
piston element 9, in particular of protrusion 19. Furthermore,
first clutch component 4.1 of second actuatable clutch device
4 is guided at inner circumference 25, axially movable, and
stop 13, which is fixed relative to first piston element 9, is also
located there, wherein first clutch component 4.1 is disposed
between fixed stop 13 and piston element 10. Thereby, it
becomes possible, that an operating engagement is estab-
lished between clutch component 4.1 and 4.2, when second
piston element 10 is actuated, wherein second actuatable
clutch device 4 is then supported at piston element 9 through
fixed stop 13. The particular actuatable clutch devices 3, 4 are
preferably provided as mechanical friction locked clutch
devices, this means they can be operated with slippage. They
comprise elements, bearing or forming friction liners,
belonging to the first clutch components, and second ele-
ments, which can be brought into operative engagement with
them, in order to create friction locking at second clutch
component 4.2, or vice versa. The friction surface bearing
elements, or the elements, which can be brought into opera-
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tive engagement with them, are thus provided in the form of
disk shaped elements, in particular multi-disks. In the present
case, one respective clutch component, a first or a second
clutch component of the particular clutch devices is formed
by an outer multi disk carrier with respective outer multi
disks, and the respective other clutch component is formed by
an inner multi disk carrier with inner multi disks. Thus, in the
illustrated case, due to the high functional concentration in
piston assembly 14, first piston element 9 simultaneously
functions as inner and outer disk carrier for two clutch devices
3, 4. Other embodiments are conceivable. Force transfer
device 1 according to FIG. 1 illustrates an advantageous
embodiment as a multifunctional unit with embodiment of
first actuatable clutch device 3 as a so-called pump shell
clutch 28, and second actuatable clutch device 4 as lockup
clutch 29. Force transfer device 1 thus comprises a hydrody-
namic component, besides actuatable clutch devices 3 and 4,
which is provided as hydrodynamic speed/torque converter
31, depending on the embodiment, or it can also be provided
as a hydrodynamic clutch. In the illustrated embodiment,
hydrodynamic speed/torque converter 31 is depicted. It is
used for converting speed and torque when transferring power
between input E and output A. Hydrodynamic speed/torque
converter 31 comprises a first bladed shell, functioning as
pump shell P, and a second bladed shell, functioning as tur-
bine shell T, when transferring power from input E to output
A, wherein the pump and the turbine shell form an operating
cavity 60, which can be filled with operating means, or which
in particular is filled with operating means. Furthermore, at
least one stator shell L is provided. In the illustrated embodi-
ment, hydrodynamic speed/torque converter 31 is preferably
provided as a Trilok converter. Stator shell L. is thus supported
by freewheeling clutch F either at a spatially fixed element, or
atarotatable shaft. In the illustrated embodiment, the support
is performed at support shaft 32. Hydrodynamic speed/torque
converter 31 forms hydrodynamic power path 53. For this
purpose, pump shell P can be connected at least indirectly
non-rotatably with input E of force transfer device 1. In the
illustrated embodiment of force transfer device 1 as a multi-
functional unit, the non-rotatable connection is not performed
directly and continuously, but through pump shell clutch 28 in
the form of first actuatable clutch device 3. With the clutch
device, an optional coupling or decoupling of hydrodynamic
component 30 from input E is possible. First actuatable clutch
device 28 is thus disposed between pump shell P and input E,
or housing 11 coupled therewith. Pump shell P comprises
pump shell dish 33, which is connected non-rotatably with
second clutch component 3.2 of pump shell clutch 28, and
first clutch component 3.1, which is connected at least indi-
rectly non-rotatably with input E, here housing component
11.1, through device 34 for damping vibrations. Device 34
thus comprises primary component 37, designated as an input
component in the force flow from input E to output A, and a
secondary component, wherein both are coupled through
means for spring and/or damping coupling amongst each
other, and rotatable relative to each other in the circumferen-
tial direction within limits. In the illustrated case, the cou-
pling is performed quasi indirectly through connecting sec-
ondary component 35 with inner disk carrier 36 of first clutch
component 3.1, which is formed by protrusion 19 at first
piston element 9. Primary component 37 of device 34 for
damping vibration is thus connected non-rotatably with input
E. The driving can thus be performed through flex plates or
through a tooth rim. Other possibilities are also conceivable.
The decisive fact is that driving can be performed in some
manner. Furthermore, also, a non-rotatable coupling with the
housing component would be possible by connecting it non-
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rotatably with first piston element 9. However, torque spikes
induced by the drive engine would then be transferred into
piston assembly 14 without restrictions, which, as a unit, can
then transfer them to the other connection elements.

Here, housing 11 encloses the particular elements of force
transfer device 1 in circumferential direction and in the axial
direction, forming inner cavity 6. Among these elements are,
besides hydrodynamic component 30, piston assembly 14,
two actuatable clutch devices 3 and 4, and device 34 for
damping vibrations, and another device 38 for damping
vibrations, connected upstream of output A, in particular
transmission input shaft 2 in the direction of the force flow
from the input to the output, wherein the device also com-
prises primary component 39 and secondary component 40,
coupled through means 41 for spring and/or damping cou-
pling, wherein primary component 39 and secondary compo-
nent 40 are rotatable relative to each other in the circumfer-
ential direction. Also here, device 38 for damping vibrations
acts as a quasi elastic clutch. Secondary component 40 is thus
connected non-rotatably with output A, or transmission input
shaft 2. The coupling is performed through hub 42, connected
non-rotatably with transmission input shaft 2, at which sec-
ondary component 40 is connected non-rotatably. Primary
component 39 is connected non-rotatably with second actu-
atable clutch device 4, and furthermore with turbine shell T.
Thus the coupling of turbine shell T with primary component
39 is performed through hub 16, which is used for supporting
piston assembly 14. The non-rotatable coupling of hub 16
with transmission input shaft 2 is thus performed through a
non-rotatable coupling of it with primary component 39.
Furthermore, primary component 39 is connected non-rotat-
ably with second actuatable clutch device 4, in particular
second clutch component 4.2. First clutch component 4.1 is
connected non-rotatably with piston element 9, or formed and
supported at it. First clutch component 4.1 of second actuat-
able clutch device 4 is thus formed by an outer multi disk
carrier, which is formed by piston element 9 and in which
outer multi disks are guided axially movable. Second clutch
component 4.2 is formed by an inner multi disk carrier, which
is designated, e.g., with 43 here, and which carries inner multi
disks and which is connected non-rotatably with primary
component 39. With respect to the actual design of device 34
and 38 for damping oscillations, there is a multitude of pos-
sibilities. These are provided differently, depending on the
operating principle, thus, they are different mostly with
respect to the design of the means for spring- and/or damping
coupling. Thus, the spring coupling serves as a functional unit
for transferring torque, while the damping coupling takes
over in particular the damping properties, wherein the means
for spring and/or damping coupling can also be provided by
the same elements, in particular the means for spring and/or
damping coupling. When the damping is performed purely
mechanical, spring units are used as means for spring and/or
damping coupling, while in case of hydraulic damping, addi-
tionally preferably damping chambers can be provided,
which can be filled with a damping medium. For describing
the function, subsequently the particular said cavities, which
can be loaded with operating- or pressure means, are desig-
nated as second or third pressure cavity. Thus, the first pres-
sure cavity is formed by inner cavity 6, the second pressure
cavity is formed by cavity 12 in piston assembly 14, and the
third pressure cavity is formed by operating space 60 in
hydrodynamic component 30. Force transfer device 1 is thus
provided as a three-channel unit, though it is supplemented
with an additional actuatable clutch device, this means only
three pressure cavities are provided, which can be loaded with
pressure medium through respective connections, or which
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are used for conducting the operating means of the hydrody-
namic component, and by which the function of force transfer
device 1 can be controlled through the pressure differences.
To each of the particular pressure cavities, the first pressure
cavity in the form of pressure cavity 5, the second pressure
cavity in the form of pressure cavity 12, and the third pressure
cavity in the form of operating cavity 60, in hydrodynamic
component 30, in particular the pressure cavity provided
between pump shell P and turbine shell T, at least one con-
nection 47, 48 or 49 is associated, wherein the term connec-
tion is to be understood from a functional point of view, this
means, it does notinclude a defined engineering embodiment,
but only includes the possibility to control the pressure, or the
pressure means supply or release. In the illustrated case, first
connection 47 is coupled with pressure cavity 5, furthermore
extending between support shaft 32 and transmission input
shaft 2. The connection of intermediary space 50 between
support shaft 32 and transmission input shaft 2 with inner
cavity 6 is performed through respective conductive connec-
tions, in particular channels 51 in hub 16. Second connection
48 is used for supplying pressure cavity 12 with pressure
medium. The pressure means supply is performed through
central channel 52 in transmission input shaft 2, connected to
pressure cavity 12 through connection channel 44, extending
through transmission input shaft 2, and hub 16 in the radial
direction. Thus, channels 51 and 44 in hub 16 are provided
offset relative to each other in the circumferential direction
and formed with a different operating means supply, this
means viewed in cross section, they would cross over when
projected into a plane, this means they would be free from a
parallel position relative to each other. Third connection 49 is
formed by the connection to operating cavity 60 as a third
chamber. It is provided between housing 11 or housing shaft
45 and support shaft 32.

The operating mode of a force transfer device thus pro-
vided in the form of a multifunctional unit with the clutch and
piston assembly according to the invention is described sub-
sequently. Thus, a differentiation is made between a purely
hydrodynamic, purely mechanic and combined hydrody-
namic/mechanic power transfer, wherein the latter also com-
prises the parallel power transfer in the hydrodynamic and
mechanical path as a power split during slipping operation. In
this case, the force flow through hydrodynamic component 30
is designated as hydrodynamic path 53, while the force flow
direction through the lockup clutch, circumventing hydrody-
namic component 30 is designated as mechanical path 54.
The functional states are thus determined substantially
through the pressure differences between pressure cavities 5,
6, 12 and 60, adjacent to particular piston elements 9, 10.
Accordingly, means for pressure control at the particular con-
nections are provided, which are not shown here. During
purely hydrodynamic power transfer, this means during
power transfer in hydrodynamic path 53, the force flow goes
directly from input E to output A through hydrodynamic
component 30, this means, in the present case, through hous-
ing 11, device 34, onto piston element 9, pump shell clutch
28, to pump shell P, through the flow cycle, established in the
pressure cavity, or in operating cavity 60 of turbine shell T,
onto hub 16, device 38 for damping vibrations and through
hub 42 onto transmission input shaft 2. In this case, pump
shell clutch 28 is actuated, this means closed. Piston element
9 can thus be loaded with pressure on its face side 55, facing
towards the hydrodynamic component. This pressure corre-
sponds to the pressure in first pressure chamber 5, this means
inner cavity 6, wherein the pressure means conduction is
performed here through connection channels 46, disposed in
piston element 9, preferably in the portion formed by protru-
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sion 19 into space 57, formed between piston element 9 and
outer circumference 56 of hydrodynamic component 30.
Hydrodynamic component 30 is thus flowed through in a
centripetal or centrifugal manner. This is controlled by the
pressure conditions in the particular pressure cavities. The
filling is thus performed preferably from the portion of outer
circumference 56 in the radial direction at the outer diameter
into separation gap 58 between pump shell P and turbine shell
T into operating cavity 60. Clutch device 3 is closed due to the
pressure in cavity 57. Thus, said pressure is greater than the
pressure in pressure cavity 12, so that here a relative move-
ment between piston element 9 and piston element 10 can be
performed. Piston element 10 thus remains unchanged with
respect to its position relative to second clutch device 4. The
operating means is turned over in operating cavity 60 and
causes a pickup of turbine shell T, due to the established flow
cycle, and thus a power transfer to transmission input shaft 2.
For cooling purposes, operating means is removed from oper-
ating cavity 60 for cooling purposes and added back again,
also during the operation of hydrodynamic component 30,
this means power transfer in hydrodynamic path 53. For this
purpose, the operating means is removed through third con-
nection 49, and through first connection 47, after external
conduction, or conduction in an enclosed cycle within force
transfer device 1, or supplied again on the outside. During
purely mechanical power transfer pump shell clutch 28 is
deactivated, this means hydrodynamic component 30 is
decoupled, and lockup clutch 29 is activated. Thus, these
states can be reached subsequently or in an overlapping man-
ner, wherein during overlapping operation a parallel power
transfer is possible, through operating the particular clutch
devices with slippage. The locked up state is reached through
loading pressure cavity 12, which causes an axial movement
of piston element 10 in the direction of spatially fixated stop
13, so that two clutch components 4.1, 4.2, in particular the
friction surface bearing elements constituting them can be
brought into operative engagement with each other. In pres-
sure cavity 12, pressure is simultaneously imparted onto pis-
ton 9 at front face 21, pointing away from hydrodynamic
component 30, however, the system, in particular piston
assembly 14 remains in equilibrium, due to the size of piston
surface 21 at the first piston, and 61 at the second piston and
the pressure in first pressure cavity 5. The power transfer
between the input and output A is performed directly through
lockup clutch 29, circumventing hydrodynamic component
30. In this state, there is equilibrium between a pressure force
F o, ssure 10ading stop 13, due to the pressure in pressure cavity
12, and the pull force Fp, ;.. impacting first piston element
9, which also becomes effective as opening force F, ., at
first clutch device 3, and as closing pressure F atsecond
clutch device 29.

Through the piston assembly, according to the invention,
and the independent controllability of particular piston ele-
ments 9 and 10, furthermore also a parallel operation is pos-
sible. This means, that pump shell clutch 28 can be closed and
simultaneously also lockup clutch 29, and thus the power
transfer can be divided between a hydrodynamic and a
mechanical power path 5.3 or 5.4. In this case the pressure in
first pressure cavity 5 is greater than the pressure in second
pressure cavity 12, so that additionally a relative motion
between first and second piston element 9 and 10 can be
performed, so that first piston element 9 is also being moved.

In the illustrated case, two piston elements 9 and 10 of
piston assembly 12 are guided on hub 16. The support of first
piston element 9 is performed through combined radial and
axial straight bearing 59, simultaneously forming a stop in the
axial direction for first piston element 9. This stop for piston
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element 9 thus defines the position of piston element 9 in the
open state of the pump shell clutch.

FIG. 1 illustrates a particularly advantageous embodiment
in force transfer device 1 with two actuatable clutch devices.
FIG. 2 only shows a piston assembly according to the inven-
tion as it can be used in any force transfer device. It is crucial
that piston assembly 14 is comprised of two particular piston
elements, forming pressure cavity 12, here piston elements 9
and 10, wherein second piston element 10 is supported mov-
able in the axial direction at first piston element 9, and fur-
thermore piston element 9 is a component of two clutch
devices, e.g., of first and a second clutch device 3, 4, since it
carries clutch elements 3.1 and 4.1. Through piston assembly
14 according to the invention, a single actuation of the par-
ticular actuatable clutch devices and also a parallel actuation
become possible. Furthermore, also the setting of the pressure
conditions at the particular piston surfaces can control the
functional mode and each of the power paths can be operated
by itself, or in parallel.

DESIGNATIONS

1 force transfer device

2 shaft, transmission input shaft
3 first actuatable clutch device
3.1 first clutch component

3.2 second clutch component

4 second actuatable clutch device
4.1 first clutch component

4.2 second clutch component

5 cavity

6 inner cavity

7 actuator

8 actuator

9 piston element

10 piston element

11 housing

11.1 first housing section

11.2 second housing section

12 cavity loadable with pressure means
13 fixed stop

14 piston assembly

15 vibration damping device

16 hub

17 inner circumference forming subsection
18 inner circumference forming subsection
19 first protrusion

20 front face

21 first surface section

22 inner diameter

23 outer circumference

24 surface section

25 inner circumference

26 outer circumference

27 sealing device

28 pump shell clutch

29 lockup clutch

30 hydrodynamic component
31 speed/torque converter

32 support shaft

33 pump shell dish

34 vibration damping device

35 secondary component

36 inner multi disk carrier

37 primary component

38 vibration damping device

39 primary component
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40 secondary component
41 means for spring- and/or damping coupling
42 hub

43 inner multi disk carrier
44 connection channel

45 housing shaft

46 connection channel

47 connector

48 connector

49 connector

50 intermediary space

51 channel

52 channel

53 hydrodynamic path

54 mechanical path

55 front face

56 outer circumference
57 cavity

58 separation gap

59 combined axial and radial straight bearing
60 operating cavity

61 piston surface

What is claimed is:

1. A piston assembly (14) for arrangement in a first pres-
sure cavity (5) of a force transfer device (1) for operating a
first actuatable clutch device and a second actuatable clutch
device (3, 4), comprising a first piston element and a second
piston element (9, 10), said piston elements associated
respectively with said first and second actuatable clutch
devices (3, 4), wherein said second piston element (10) of said
second clutch device (4) is guided axially by said first piston
element (9) of said first clutch device (3) and movable against
a stop (13), wherein a second pressure cavity (12) is formed
between the first and second piston elements and loadable
with pressure medium, wherein said first piston element (9) is
movable in an axial direction, relative to said second piston
element (10) of said second clutch device (4), and wherein
said first and second clutch devices are simultaneously
engageable based on a pressure difference between said first
pressure cavity and said second pressure cavity.

2. The piston assembly (14) recited in claim 1, wherein a
clutch component of said second clutch device (4) is sup-
ported at said piston element (9) of said first clutch device (3).

3. The piston assembly (14) recited in claim 1, wherein a
clutch component (3.1) of said first clutch device (3) is sup-
ported at said piston element (9) of said first clutch device (3).

4. The piston assembly (14) recited in claim 1, wherein the
piston surface areas of said piston elements (9, 10) of said
actuatable clutch devices (3, 4), effective at said actuatable
clutch devices (3, 4), are aligned in a same axial direction.

5. The piston assembly (14) recited in claim 1, wherein
both piston elements (9, 10) are provided as disk or annular
disk elements with essentially the same size piston surface
area bounding said pressure cavity (12).

6. The piston assembly (14) recited in claim 1, wherein said
first piston element (9) is provided as a ring or disk shaped
element with a protrusion (19), aligned in said axial direction
and extending in a radial direction, for supporting respective
first and second clutch components (3.1, 4.1) of said first and
second actuatable clutch devices (3, 4) and for guiding said
second piston element (10), wherein aradially outer sectionis
used to operate said first actuatable clutch device (3) and a
radially inner section is used to define said pressure cavity
12).

7. The piston assembly (14) recited in claim 6, wherein said
second piston element (10) is guided at said first piston ele-
ment (9) through a portion of the protrusion (19) forming an
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inner circumferential surface, wherein the portion forming
the inner circumference is provided as an outer multi disk
carrier for said second actuatable clutch device (4), said sec-
ond actuatable clutch device provided as a multi disk clutch,
and the friction surface bearing elements of said first clutch
component (4.1) of said second clutch device (4) are located
between the stop and said second piston element (10).

8. The piston assembly (14) recited in claim 1, wherein a
non-rotatable coupling between said clutch components (4.1,
3.1) and said first piston element (9) is formed by a spline
shaft connection, or by complimentary teethings.

9. The piston assembly (14) recited in claim 1, wherein said
pressure cavity (12) is sealed pressure and leak tight relative
to the vicinity of said piston assembly (14) by a sealing device
(27), and said sealing device (27) is provided as a contact seal
between said first and second piston elements (9, 10).

10. The piston assembly recited in claim 1 wherein said
second pressure cavity is sealed, regardless of positions of
said first and second actuatable clutch devices, from said first
pressure cavity and any other pressure cavities in said force
transfer device.

11. A force transfer device (1), comprising two actuatable
clutch devices (3, 4), said two actuatable clutch devices com-
prising first and second actuatable clutch devices, said actu-
atable clutch devices disposed in the force flow between an
input (E) and an output (A) in a first pressure cavity (5) with
an associated actuation device, comprising at least one
respective piston element (9, 10) for each actuatable clutch
device, with a first piston element for said first actuatable
clutch device and a second piston element for said second
actuatable clutch device, wherein one of said actuatable
clutch devices (3, 4) is supported in an axial direction at said
pistonelement (9, 10) of the other of said clutch devices (4, 3),
wherein said first and second actuatable clutch devices are
simultaneously engageable based on a pressure difference
between said first pressure cavity and said second pressure
cavity.

12. The force transfer device (1) recited in claim 11,
wherein said two actuatable clutch devices (3, 4) are arranged
so that a compression pressure in one of said clutch devices
(3, 4) can be set higher than in said pressure cavity (5),
surrounding said clutch devices (3, 4).

13. The force transfer device (1) recited in claim 11,
wherein said two piston elements (9, 10) of said two actuat-
able clutch devices (3, 4) are provided as a piston assembly
(14) for arrangement in a pressure cavity (5) ofa force transfer
device (1) for operating a first and a second actuatable clutch
device (3, 4), wherein said second piston element (10) of said
second clutch device (4) is guided at said piston element (9) of
said first clutch device (3) and movable against a stop (13),
wherein an additional second pressure cavity (12) is formed
between said first and second piston elements, said second
cavity loadable with pressure medium, wherein said first pis-
ton element (9) is movable in an axial direction, relative to
said second piston element (10) of said second clutch device
.

14. The force transfer device (1) recited in claim 13, com-
prising a hydrodynamic component (30) with a pump shell
(P) and a turbine shell (T), wherein said first actuatable clutch
device (3) is provided as a pump shell clutch (18), comprising
a first clutch component (3.1), which can be connected at least
indirectly non-rotatably with said input (E) and a second
clutch component (3.2), which is connected non-rotatably to
said pump shell (P) of said hydrodynamic component (30) of
said force transfer device (1).

15. The force transfer device (1) recited in claim 14,
wherein said second actuatable clutch device (4) is provided
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as a lockup clutch (19) for said hydrodynamic component
(30), comprising a third clutch component (4.1) which is
connected at least indirectly non-rotatably to said input (E),
and a fourth clutch component (4.2), which is connected at
least indirectly non-rotatably to said output (A), wherein said
output comprises a transmission input shaft (2).

16. The force transfer device (1) recited in claim 14,
wherein said turbine shell (T) of said hydrodynamic compo-
nent is connected, at least indirectly non-rotatably, to said
output (A).

17. The force transfer device (1) recited in claim 16,
wherein the coupling of said turbine wheel (T) with output is
performed by ahub (16), supporting the piston assembly (14).

18. The force transfer device (1) recited in claim 16,
wherein the coupling of said turbine shell (T) is performed
through a vibration damping device (38).

19. The force transfer device (1) recited in claim 13,
wherein pressure control means are associated with the par-
ticular first and second pressure cavities.
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20. A piston assembly for arrangement in a first pressure
cavity of a force transfer device for operating a first actuatable
clutch device and a second actuatable clutch device, said
piston assembly comprising:

a first piston element and a second piston element, said
piston elements associated respectively with said first
and second actuatable clutch devices, wherein said sec-
ond piston element of said second clutch device is
guided by said first piston element of said first clutch
device;

wherein a second pressure cavity is formed between said
first and second piston elements and loadable with pres-
sure medium, wherein said first piston element is mov-
able in an axial direction, relative to said piston element
of said second clutch device; and,

wherein said first piston element simultaneously acts as an
inner carrier for a first clutch component of said first
clutch device and an outer carrier for a second clutch
component of said second clutch device.
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