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(57) ABSTRACT

A torque transmission device comprising a torque converter
disposed in a drive train of a motor vehicle, in particular a
hydrodynamic torque converter or a fluid clutch, wherein the
converter or the fluid clutch comprises a turbine shell and a
pump shell which can be coupled through a pump clutch and
at least one pump damper with a converter cover, and com-
prising at least one converter damper and at least one con-
verter lock up clutch.
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TORQUE TRANSMISSION DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is filed under 35 U.S.C. §120 and §365(c)
as a continuation of International Patent Application PCT/
DE2008/001118, filed Jul. 7, 2008, which application claims
priority from German Patent Application No. DE 10 2007 036
195.7, filed on Aug. 2, 2007, which applications are incorpo-
rated herein by reference in their entireties.

FIELD OF THE INVENTION

The invention relates to a torque transmission device with
atorque converter disposed in a drive train of a motor vehicle.

BACKGROUND OF THE INVENTION

Various multi function torque converters with a damper are
known in the prior art.

BRIEF SUMMARY OF THE INVENTION

It is the object of the invention to provide a torque trans-
mission device with improved damping properties.

This object is accomplished through a torque transmission
device with a torque converter disposed in the drive train of a
motor vehicle, in particular a hydro dynamic torque converter
or a fluid clutch, which torque converter includes a turbine
shell and a pump shell which can be coupled through a pump
clutch and at least one pump damper with a converter cover
and including at least one converter damper and one converter
lockup clutch. The pump clutch is used for coupling the pump
shell, which is normally fixated to the converter cover, to the
converter cover in an actuatable manner. A multi functional
converter with good damping properties is provided through
the pump damper associated with the pump clutch and the
converter damper associated with the converter lock up
clutch. The dampers can be provided e.g. as compression
spring dampers or as an arc spring dampers. The disposition
or connection of the clutches and dampers with the compo-
nents of the torque converter can be provided in various ways.
One of the dampers or both dampers can operate with the
converter lock up clutch closed and/or open, which provides
a series-, twin-, torsion- and/or turbine torsion damper fea-
ture. The two clutches can be connected in parallel or in
series. Connecting the clutches in parallel may facilitate
adjusting a different mass distribution of the dual mass con-
verter/dual mass fly wheel during operation through opening
the pump clutch with the converter lock up clutch closed.

A preferred embodiment of the torque transmission device
is characterized in that the pump clutch can be connected in
series with the pump damper or in that it is connected in series
with the pump damper. This can be a direct series connection.
However, also at least one additional element can be connect-
able or connected between the pump clutch and the pump
damper.

Additional preferred embodiments of the torque transmis-
sion device are characterized in that the pump damper is
connected in front or after the pump clutch.

Another preferred embodiment of the torque transmission
device is characterized in that the pump damper can be con-
nected or is connected between the converter cover and the
pump clutch. Preferably, the converter cover is connected
torque proof with a crank shaft of a combustion engine, e.g.
through bolted connections.
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Another preferred embodiment of the torque transmission
device is characterized in that the pump clutch can be con-
nected or is connected between the converter cover and the
converter damper. Preferably the pump clutch is connected in
front of the pump damper.

Another preferred embodiment of the torque transmission
device is characterized in that the pump clutch is connectable
or connected in parallel with the pump damper. The pump
clutch and the converter lock up clutch can also preferably be
connected in parallel or are connected in parallel.

Another preferred embodiment of the torque transmission
device is characterized in that the pump damper can be con-
nected or is connected in parallel with the torque converter
and/or the converter damper.

Another preferred embodiment of the torque transmission
device is characterized in that the converter lock up clutch can
be connected in series with converter damper or is connected
in series with the converter damper.

Other preferred embodiments of the torque transmission
device are characterized in that the converter damper is con-
nected in front or after the converter lock up clutch.

Another preferred embodiment of the torque transmission
device is characterized in that the converter lock up clutch can
be connected in parallel with the converter damper, or in that
it is connected in parallel with the converter damper.

Another preferred embodiment of the torque transmission
device is characterized in that the converter damper can be
connected in series with the pump damper or is connected in
series with the pump damper.

Another preferred embodiment of the torque transmission
device is characterized in that the torque converter can be
connected or is connected between the pump damper and the
converter damper.

Another preferred embodiment of the torque transmission
device is characterized in that the converter damper can be
connected or is connected in parallel with the pump damper.

Another preferred embodiment of the torque transmission
device is characterized in that the converter lock up clutch can
be connected or is connected in parallel with the pump
damper and/or the converter damper.

Another preferred embodiment of the torque transmission
device is characterized in that the pump shell and the turbine
shell can be connected or are connected in series with the
pump damper and/or the pump clutch.

Another preferred embodiment of the torque transmission
device is characterized in that the pump shell and the turbine
shell can be connected or are connected in parallel with the
converter damper and/or the converter lock up clutch.

Another preferred embodiment of the torque transmission
device is characterized in that the pump clutch and the con-
verter lock up clutch can be connected in series or are con-
nected in series.

Another preferred embodiment of the torque transmission
device is characterized in that the pump clutch and the con-
verter lock up clutch can be connected in parallel or are
connected in parallel.

Another preferred embodiment of the torque transmission
device is characterized in that the torque converter can be
connected or is connected in series between the pump damper
and the converter damper.

Another preferred embodiment of the torque transmission
device is characterized in that the converter lock up clutch
and/or the converter damper can be connected or are con-
nected in series with the pump damper.
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Another preferred embodiment of the torque transmission
device is characterized in that the converter lockup clutch can
be connected or is connected between the pump damper and
the converter damper.

Another preferred embodiment of the torque transmission
device is characterized in that the converter damper can be
connected or is connected between the pump damper and the
converter lock up clutch.

Another preferred embodiment of the torque transmission
device is characterized in that the pump damper, the converter
lock up clutch and the converter damper can be connected or
are connected in parallel with the torque converter.

According to an essential feature of the invention a multi
function torque converter with two dampers is provided,
wherein one damper is used for implementing the dual mass
fly wheel characteristic/the dual mass converter characteristic
and the second damper performs the function of a turbine
torsion damper among other functions. Thus, various
arrangements of the two dampers are provided in the force
flow between the other components of the multi functional
converter so that different mass distributions (primary, sec-
ondary) are achieved which leads to different dual mass con-
verter properties/dual mass fly wheel properties. Thus, one of
the dampers or both dampers can operated with the converter
lockup clutch closed or open, wherein series-, twin-, torsion-
and/or turbine torsion damper properties can be achieved. The
two clutches can be connected in parallel or in series with one
another.

These and other objects and advantages of the present
invention will be readily appreciable from the following
description of preferred embodiments of the invention and
from the accompanying drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIGS. 1-32 illustrate various feasible arrangements of the
particular components with reference to various force flow
diagrams;

FIG. 33 illustrates a particular embodiment for the force
flow diagram illustrated in FIG. 10; and

FIG. 34 illustrates a particular embodiment of the force
flow diagram illustrated in FIG. 22.

DETAILED DESCRIPTION OF THE INVENTION

At the outset, it should be appreciated that like drawing
numbers on different drawing views identify identical, or
functionally similar, structural elements of the invention.
While the present invention is described with respect to what
is presently considered to be the preferred aspects, it is to be
understood that the invention as claimed is not limited to the
disclosed aspects.

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

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

One respective drive train, 1, 21 through 51 is illustrated in
a simplified schematic in the FIGS. 1 through 32. The par-
ticular components of the drive train are respectively pro-
vided with the same reference numerals. A torque converter 6
with cover 16 is disposed between a drive unit 3, in particular
acombustion engine, from which a crank shaft extends, and a
transmission 5. The torque converter 6 is e.g. a fluid clutch
with a pump or a pump shell 7 and a turbine or a turbine shell
8. Torque converter 6 includes stator shell 17. The torque
converter 6 can also be a hydrodynamic torque converter,
which additionally includes and stator shell.

A pump clutch 11 and a pump damper 12 are associated
with the pump shell 7. The torque converter 6 can be locked
up through an integrated converter lock up clutch 14 which is
associated with a converter damper 15. It is the function of the
stator shell to deflect the fluid which flows out of the turbine
shell during operation, so that it is fed back to the pump shell
with optimum flow direction. This deflection increases the
torque at the turbine shell.

Each of the force flow diagrams illustrated in FIGS. 1-32
depicts a possible embodiment of the multi function converter
according to the invention with different damping properties.
Several configurations are feasible for each of the illustrated
force flow diagrams. By varying the 3 dimensional positions
of both clutches and of both dampers within the converter
relative to one another, the same force flow can be imple-
mented through partially highly varied configurations.

FIG. 1 illustrates an embodiment in which the pump clutch
11 is connected in series with the converter lockup clutch 14.
The pump damper 12 is positioned in force flow direction in
front of the pump clutch 11, this means between the drive unit
3 and the pump clutch 11. The converter damper 15 is also
connected in the force flow in front of the converter lockup
clutch 14. The series connection with the converter damper 15
and the converter lockup clutch 14 is connected in parallel
with the torque converter 6, the pump shell 7 and the turbine
shell 8. FIG. 2 illustrates an embodiment in which, differently
from the preceding embodiment, the pump damper 12 is
disposed in the force flow after the pump clutch 11. Otherwise
there is no difference relative to the embodiments illustrated
in FIG. 1.

In the embodiment illustrated in FIG. 3 the series connec-
tion of the converter damper 15 and the converter lock up
clutch 14 is connected in parallel with a series connection of
the pump damper 12 and the torque converter 6. This has the
effect that the pump damper 12 is also locked up when the
converter lock up clutch 14 is closed. The pump clutch 11 is
connected between the two series connections 15, 14 and 12,
6. The converter damper 15 is connected in front of the con-
verter lockup clutch 14.

The embodiment illustrated in FIG. 4 is similar to the
embodiment illustrated in FIG. 1, however, the converter
damper 15 is disposed in the force flow behind the converter
lockup clutch 14 for the embodiment illustrated in FIG. 4.

The embodiment illustrated in FIG. 5 is similar to the
embodiment in FIG. 4. However, the pump clutch 11 is con-
nected between the drive unit 3 and the pump damper 12 in the
embodiment illustrated in FIG. 5.

The embodiment illustrated in FIG. 6 is similar to the
embodiment illustrated in FIG. 3. However, for the embodi-
ment illustrated in FIG. 6, the converter damper 15 is con-
nected after the converter lockup clutch 14.

For the embodiment illustrated in FIG. 7 the pump clutch
12 is connected in series between the drive unit 3 and the
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pump clutch 11. Furthermore, the torque converter 6 and the
converter damper 15 are connected in series, wherein the
converter damper 15 is connected after the torque converter 6.
The series connection 6, 15 can be bridged by the converter
lockup clutch 14 which is connected in parallel thereto.

The embodiment illustrated in FIG. 8 is similar to the
embodiment illustrated in FIG. 7. However, for the embodi-
ments illustrated in FIG. 8, the pump clutch 11 is connected in
series between the drive unit 3 and the pump damper 12.

For the embodiment illustrated in FIG. 9, the torque con-
verter 6 is connected in series between the pump damper 12
and the converter damper 15. Thus, the pump damper 12 is
connected in the force flow in front of the torque converter 6.
The series connection 12, 6, 15 can be bridged by the con-
verter lockup clutch 14 connected parallel thereto. The pump
clutch 11 is connected in front of this parallel connection,
which pump clutch in turn is connected after the drive unit 3.
For the variant illustrated in FIG. 9, both dampers 12, 15 are
jointly locked up by the converter lock up clutch.

FIG. 10 illustrates an embodiment in which, differently
from the preceding embodiments, none of the dampers 12, 15
is locked up by the converter lockup clutch 14. For the
embodiment illustrated in FIG. 10, the converter lockup
clutch 14 is connected in parallel with the torque converter 6.
The pump clutch 11 and the pump damper 12 are connected in
front of the parallel connection 6, 14. Thus the pump damper
12 is connected in series between the drive unit 3 and the
pump clutch 11. The converter damper 15 is connected after
the parallel connection 6, 14.

The embodiment illustrated in FIG. 11 is similar to the
embodiment illustrated in FIG. 10. However, for the embodi-
ments illustrated in FIG. 11 the pump clutch is connected
between the drive unit 3 and the pump damper 12.

For the embodiment illustrated in FIG. 12, the pump
damper 12 and the torque converter 6 are connected in series.
The series connection 12, 6 is connected in parallel with the
converter lockup clutch 14. The pump clutch 11 is connected
in front of this parallel connection. The converter damper 15
is connected after this parallel connection.

For the embodiment illustrated in FIG. 13, the pump clutch
11 is connected in series with the torque converter 6, wherein
the pump clutch 11 is connected in the force flow in front of
the torque converter 6. A series connection of the converter
damper 15 and the converter lockup clutch 14 is connected in
parallel with the series connection 11, 6. The pump damper 12
is connected in front of this parallel connection, which pump
damper is in turn in connected after the drive unit 3.

For the embodiments illustrated in FIG. 14, the pump
damper 12, the pump clutch 11 and the torque converter 6 are
connected in series. In another series connection the converter
damper 15 and the converter lockup clutch 14 are connected
in series. The series connection 15, 14 is performed in parallel
to the series connection 12, 11, 6. This parallel connection in
turn is connected after the drive unit 3.

The embodiment illustrated in FIG. 15 is similar to the
embodiment illustrated in FIG. 14, however, the pump
damper 12 is connected after the pump clutch 11 for the
embodiments illustrated in FIG. 15. For the embodiment
illustrated in FIG. 14 the pump damper 12 is connected in
front of the pump clutch 11. Otherwise the two embodiments
are identical.

The embodiment illustrated in FIG. 16 is similar to the
embodiment illustrated in FIG. 13. However, the converter
lockup clutch 14 is connected in front of the converter damper
15 for the embodiment illustrated in FIG. 16. For the embodi-
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ment illustrated in FIG. 13, the converter lockup clutch 14 is
connected after the converter damper 15. Otherwise, the two
embodiments are identical.

The embodiment illustrated in FIG. 17 is similar to the
embodiment illustrated in FIG. 14. However for the embodi-
ment illustrated in FIG. 17 the converter lockup clutch 14 is
connected in front of the converter damper 15. For the
embodiment illustrated in FIG. 14 the converter lockup clutch
14 is connected after the converter damper 15. Otherwise the
two embodiments are identical.

The embodiment illustrated in FIG. 18 is similar to the
embodiment illustrated in FIG. 17. However, for the embodi-
ment illustrated in FIG. 18 the pump clutch 11 is connected in
front of the pump damper 12. For the embodiment illustrated
in FIG. 17, the pump clutch 11 is connected after the pump
damper 12. Otherwise the two embodiments are identical.

For the embodiment illustrated in FIG. 19 the pump clutch
11, the torque converter 6 and the converter damper 15 are
connected in series. Thus, the pump clutch 11 is connected in
the force flow in front of the torque converter 6. The torque
converter 6 is connected in the force flow between the pump
clutch 11 and the converter damper 15. The converter lockup
clutch 14 is connected in parallel with the series connection
11, 6, 15. The pump damper 12 is connected in front of this
parallel connection, which pump damper is connected in turn
after the drive unit 3.

For the embodiment illustrated in FIG. 20 the pump
damper 12, the pump clutch 11, the torque converter 6 and the
converter damper 15 are connected in the force flow subse-
quent to one another. The converter lockup clutch 15 is con-
nected in parallel with the series connection 12,11, 6,15. The
drive unit 3 is connected in front of this parallel connection.

The embodiment illustrated in FIG. 21 is similar to the
embodiment illustrated in FIG. 20. However, for the embodi-
ment illustrated in FIG. 21 the pump clutch 11 is connected in
front of the pump damper 12. For the embodiment illustrated
in FIG. 20, the pump clutch 11 is connected subsequent to the
pump damper 12. Otherwise the two embodiments are iden-
tical.

For the embodiment illustrated in FIG. 22 the pump clutch
11 and the torque converter 6 are connected in series. The
converter lockup clutch 14 is connected in parallel to the
series connection 11, 6. The pump damper 12 is connected in
front of this parallel connection, which pump damper in turn
is connected after the drive unit 3. The converter damper 15 is
connected after this parallel connection.

For the embodiment illustrated in FIG. 23 the pump
damper 12, the pump clutch 11 and the torque converter 6 are
connected in the force flow in series behind one another. The
converter lockup clutch 14 is connected in parallel with the
series connection 12, 11, 6. This parallel connection is con-
nected after the drive unit 3. The converter damper 15 is
connected after this parallel connection.

The embodiment illustrated in FIG. 24 is similar to the
embodiment illustrated in FIG. 23. However, for the embodi-
ment illustrated in FIG. 24 the pump damper 12 is connected
after the pump clutch 11. For the embodiment illustrated in
FIG. 23 the pump damper 12 is connected in front of the pump
clutch 11. Otherwise the two embodiments are identical.

For the embodiment illustrated in FIG. 25, the pump clutch
11 and the torque converter 6 are connected in the force flow
behind one another. A series connection of the pump damper
12 and the converter lockup clutch 14 is connected in parallel
with the series connection 11, 6. Thus, the pump damper 12 is
connected in front of the converter lockup clutch 14. The
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parallel connection is connected after the drive unit 3. The
converter damper 15 is connected after the parallel connec-
tion.

For the embodiment illustrated in FIG. 26 the pump clutch
11, the torque converter 6 and the converter damper 15 are
connected in the force flow in series behind one another. A
series connection of the pump damper 12 and the converter
lockup clutch 14 is connected in parallel with the series con-
nection 12, 6, 15. Thus, the pump damper 12 is connected in
front of the converter lockup clutch 14. This parallel connec-
tion is connected after the drive unit 3.

For the embodiment illustrated in FIG. 27 the pump clutch
11 and the torque converter 6 are connected in the force flow
in series behind one another. In another series connection the
pump damper 12, the converter damper 15, and the converter
lockup clutch are connected in the force flow in series behind
one another. The series connection 12, 15, 14 is connected in
parallel with the series connection 11, 6. The drive unit 3 is
connected in front of this parallel connection.

The embodiment illustrated in FIG. 28 is similar to the
embodiment illustrated in FIG. 27. However, for the embodi-
ment illustrated in FIG. 28, the converter lock up clutch 14 is
connected in series between the pump damper 12 and the
converter damper 15. Otherwise the two embodiments are
identical.

For the embodiment illustrated in FIG. 29 the pump
damper 12 and the converter lockup clutch 14 are connected
in the force flow in series behind one another. The torque
converter 6 is connected in parallel with the series connection
12, 14. The pump clutch 11 is connected in front of this
parallel connection which pump clutch in turn is connected
after the drive unit 3. The converter damper 15 is connected
after this parallel connection.

For the embodiment illustrated in FIG. 30 the torque con-
verter 6 and the converter damper 15 are connected in the
force flow in series behind one another. In another series
connection the pump damper 12 and the converter lockup
clutch 14 are connected in the force flow in series behind one
another. The series connection 12, 14 is connected in parallel
to the series connection 6, 15. The pump clutch 11 is con-
nected in front of this series connection, which pump clutch is
connected after the drive unit 3.

For the embodiment illustrated in FIG. 31, the pump
damper 11, the converter damper 15 and the converter lockup
clutch 14 are connected in the force flow in series behind one
another. The torque converter 6 is connected in parallel with
the series connection 12, 15, 14. The pump clutch 11 is
connected in front of this parallel connection, which pump
clutch in turn is connected after the drive unit 3.

The embodiment illustrated in FIG. 32 is similar to the
embodiment illustrated in FIG. 31. However, for the embodi-
ment illustrated in FIG. 32 the converter lockup clutch 14 is
connected in series between the pump damper 12 and the
converter damper 15. Otherwise, the two embodiments are
identical.

FIG. 33 illustrates a detailed embodiment of the drive train
29 in a semi sectional view which is illustrated in FIG. 10 in
a highly simplified manner. Between a drive unit 3, in par-
ticular a combustion engine from which a crank shaft extends,
and a transmission 5, a hydrodynamic torque converter 6 is
disposed. The crank shaft of the combustion engine 3 is
connected e.g. through a drive plate which is not shown and
which is configured as a flex plate torque proof with a housing
80 of the torque converter 6.

The housing 80 of the torque converter 6 is rotatable about
a rotation axis 82 and configured with a housing wall 84
proximal to the drive and with a housing wall 85 distal from
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the drive. The proximal housing wall 84 is also designated as
converter cover. The distal housing wall 85 is configured
separately as a pump shell 90 which is designated 7 in the
simplified illustration of FIG. 10.

Between the pump shell 90 and the proximal housing wall
84 a turbine shell 91 is disposed which is designated as 8 in
FIG. 7. The turbine shell 91 is bonded to the turbine hub 92
through a weld. The turbine hub 92 is disposed rotatable
relative to an input shaft 93 of the transmission 5. Between the
turbine shell 91 and the pump shell 90 a stator shell is dis-
posed in a known manner. A torque converter lock up clutch
96 with a torsion vibration damper 97 which is designated as
15 in FIG. 10 is disposed in a known manner between the
turbine shell 91 and the housing wall 84 proximal to the drive.
The torque converter lock up clutch 26 is designated as 14 in
FIG. 10.

The torque converter lock up clutch comprises a piston 98
which is supported rotatable and axially moveable on the
outside of the turbine shell hub 92. The piston 98 has a friction
surface 99 on the radial outside which friction surface faces
the internal combustion engine 3. Inner discs 101, 102 and
outer discs can be clamped between the friction surface 99
and another friction surface which is provided axially offset
from the friction surface 99 at an outer disc carrier 100. The
inner discs 101, 102 are connected torque proof with the
turbine shell hub 92. The outer discs which are not designated
in more detail are connected torque proof to the outer disc
support 100.

The inner discs 101, 102 are connected torque proof, with
the turbine shell hub 92 connected there between, to an input
component 104 of the damper 97 which is also designated as
converter damper 97. The input component 104 is coupled in
a known manner with energy accumulators 105 connected
there between, in particular compression coil springs, to a
damper flange or output component 106 of the torsion vibra-
tion damper 97. The damper flange 106 is bonded to a damper
hub 108 through a weld. The damper hub 108 is in turn
connected torque proof on the radial inside with one end of
the input shaft 93 of the transmission 5.

The outer disc carrier 100 is connected torque proof on the
radial outside with a support element 110 which is in turn
bonded to the pump shell 90. The convertor lock up clutch 96
provides a mechanical connection between the pump shell 90
and the turbine shell 92 in closed condition through the outer
disc carrier 100. The piston 98 of the converter lock up clutch
96 is actuated hydraulically. When the pressure of a hydraulic
medium increases in a closure pressure cavity, the piston 98
moves in axial direction towards the outer disc support 100.
The movement of the piston 98 clamps the friction discs in
axial direction between the outer disc support 100 and the
piston 98. The converter lock up clutch 96 is then closed.

Another friction disc 112 is associated with a pump clutch
114 which is designated as 11 in FIG. 10. The friction disc 112
is coupled to the housing 80 of the torque converter 6 through
apump damper 118 which is designated as 12 in FIG. 10. The
pump damper 118 comprises an input component 117 which
is permanently connected to the converter cover 84. The input
component 117 is connected to an output component 115 of
the pump damper 118 through energy accumulators 116 e.g.
provided as compression coil springs. The output component
115 is in turn connected torque proof with friction disc 112.

The outer disc carrier 100 also forms the piston of the pump
clutch 114 on the radial outside. When the outer disc carrier
100 is moved in axial direction towards the support element
110, the friction disc 112 disposed there between is clamped
and the pump clutch 114 is closed. In closed state of the pump
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clutch 114 the pump shell 90 is coupled to the converter cover
84 through the pump damper 118.

In FIG. 34 the drive train 41 of FIG. 22 is shown is a semi
sectional view for a particular embodiment. Between a drive
unit 3, in particular an internal combustion engine, from
which a crank shaft extends, and a transmission 5, a hydro-
dynamic torque converter 6 is disposed. The crank shaft of the
internal combustion engine 3 is connected torque proof with
a housing 120 of the torque converter 6. The housing 120 of
the torque converter 6 is rotatable about a rotation axis 122
and provided with a housing wall 124 proximal to the drive
and ahousing wall 125 distal from the drive. The housing wall
124 proximal to the drive is also designated as converter
cover. A pump shell 130 of the torque converter 6 is rotatably
supported at the housing wall 125 distal from the drive.

Between the pump shell 130 and the housing wall 124
proximal to the drive a turbine shell 131 is disposed which is
attached to a turbine hub 132 through rivet elements. The
turbine shell hub 132 is disposed rotatable relative to an input
shaft 133 of the transmission 5. Between the turbine shell 131
and the pump shell 130 a stator shell 134 is disposed in a
known manner. Between the turbine shell 131 and the hous-
ing wall 124 proximal to the drive a converter lock up clutch
136 with a torsion vibration damper 137 is disposed. The
converter lock up clutch 136 is designated as 14 in FIG. 22.
The torsion vibration damper 137 which is also designated as
converter damper is designated as 15 in FIG. 22.

The converter lock up clutch 136 is configured as a disc
clutch and is hydraulically actuated through a piston 138. The
disc clutch comprises outer discs which are mounted torque
proof at an outer disc carrier 140. The disc clutch furthermore
comprises inner discs which are mounted torque proof at an
inner disc carrier 141. The inner disc carrier 141 is mounted
torque proof through rivet connection elements with an input
component 144 of the converter damper 137. The input com-
ponent 144 is coupled through energy accumulators 145 with
an output component 146 of the converter damper 137. The
output component 146 is attached at a damper hub 148
through rivet connection elements which is in turn connected
torque proof with the input shaft 133 of the transmission 5.

A support element 149 for friction discs 151, 152 of a pump
clutch 154 is attached at the pump shell 130. The pump clutch
154 is designated as 11 in FIG. 22. A pump damper 158 is
associated with the pump clutch 154, which pump damper is
designated as 12 in FIG. 22. The pump damper 158 comprises
an input component 155 which is permanently connected to
the converter cover 124. The input component 155 is con-
nected to an output component 157 of the pump damper 158
through energy accumulators 156. The output component 157
is in turn connected torque proof to the outer disc carrier 140.
The outer disc carrier 140 simultaneously forms a piston
through which the pump clutch 154 is hydraulically actuated.

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

REFERENCE NUMERALS AND DESIGNATIONS

1 Drive Train
3 Drive Unit
5 Transmission
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6 Torque Converter
7 Pump Shell
8 Turbine Shell
11 Pump Clutch
12 Pump damper
14 Converter lock up clutch
15 Converter damper
21-51 Drive train
80 Housing
82 Rotation Axis
84 Housing wall proximal to drive
85 Housing wall distal from drive
90 Pump shell
91 Turbine shell
92 Turbine shell hub
93 Input shaft
94 Stator shell
96 Converter lock up clutch
97 Torsion vibration damper
98 Piston
99 Friction surface
100 Outer disc carrier
101 Inner disc
102 Inner disc
104 Input component
105 Energy accumulators
106 Output component
108 Damper hub
110 Support element
112 Friction disc
114 Pump clutch
115 Output component
116 Energy accumulators
117 Output component
118 Pump damper
120 Housing
122 Rotation Axis
124 Housing wall proximal to drive
125 Housing wall distal from drive
130 Pump shell
131 Turbine shell
132 Turbine shell hub
133 Input shaft
134 Stator shell
136 Converter lock up clutch
137 Torsion vibration damper
138 Piston
140 Outer disc carrier
141 Inner disc carrier
144 Input component
145 Energy accumulators
146 Output component
148 Damper hub
149 Support element
151 Friction disc
152 Friction disc
154 Pump clutch
155 Input component
156 Energy accumulators
157 Output component
158 Pump damper

What is claimed is:

1. A torque transmission device comprising a torque con-
verter disposed in a drive train of a motor vehicle, wherein the
torque converter comprises:

a turbine shell;

a pump shell;
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a pump clutch with an input and an output;

at least one pump damper with an input directly connected

to a converter cover and an output directly connected to

the input of the pump clutch;

at least one converter damper with:

an output; and

an input directly connected to the output of the pump
clutch; and,

at least one converter lock up clutch with an input directly

connected to the output of the at least one converter

damper, wherein when the pump clutch is closed and the
at least one converter lock up clutch is open:

a torque path passes through in sequence, the cover, the
pump damper, the pump clutch, the pump shell and
the turbine shell; and,

the torque path does not pass through the at least one
converter damper.

2. A torque transmission device according to claim 1,
wherein the pump clutch can be connected or is connected
between the converter cover and the converter damper.

3. A torque transmission device according to claim 1,
wherein the converter damper is connected in front of the
converter lock up clutch.

4. A torque transmission device according to claim 1,
wherein the converter damper can be connected or is con-
nected in series with the pump damper.

5. A torque transmission device according to claim 1,
wherein the pump shell and the turbine shell can be connected
or is connected in series with the pump damper and the pump
clutch.
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6. A torque transmission device according to claim 1,
wherein the pump shell and the turbine shell can be connected
or is connected parallel to the converter damper and the con-
verter lock up clutch.

7. A torque transmission device according to claim 1,
wherein the pump clutch and the converter lock up clutch can
be connected or are connected in series.

8. A torque transmission device according to claim 1,
wherein the converter lock up clutch and the converter
damper can be connected or is connected in series with the
pump damper.

9. A torque transmission device according to claim 1,
wherein the converter damper can be connected or is con-
nected between the pump damper and the converter lock up
clutch.

10. A torque transmission device according to claim 1,
wherein the torque converter comprises a stator shell.

11. A torque transmission device according to claim 1,
wherein the pump shell and the turbine shell can be connected
or is connected in series with the pump damper or the pump
clutch.

12. A torque transmission device according to claim 1,
wherein the pump shell and the turbine shell can be connected
or is connected parallel to the converter damper or the con-
verter lock up clutch.

13. A torque transmission device according to claim 1,
wherein the converter lock up clutch or the converter damper
can be connected or is connected in series with the pump
damper.



