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(57) ABSTRACT

A torque transfer device, in particular in the power train of a
motor vehicle, for transferring torque between a drive unit
and a shaft that is rotatable around an axis of rotation, in
particular a transmission input shaft, having a hydrodynamic
torque converter, which includes a converter cover that is
connectable to or connected to the drive unit, which converter
cover may be coupled via an impeller to a turbine wheel to
transfer torque, which turbine wheel is bridgeable, to transfer
torque, by a torque converter lockup clutch, which includes a
piston that is movable to a limited extent in the axial direction
and is constructed as a multi-plate clutch with a plate pack
that includes outer plates which are connected to an outer
plate carrier in a rotationally fixed connection, and inner
plates which are connected to an inner plate carrier in a
rotationally fixed connection.

10 Claims, 2 Drawing Sheets
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1
TORQUE TRANSFER DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

This patent claims priority of German Patent Application
No. 102006 059 666.9, filed Dec. 18, 2006, which application
is incorporated herein by reference.

FIELD OF THE INVENTION

The invention relates to a torque transfer device for a motor
vehicle.

BACKGROUND OF THE INVENTION

A torque transfer device of this type is known for example
from German published unexamined application DE 103 50
935 Al.

SUMMARY OF THE INVENTION

The invention relates to a torque transfer device, in particu-
lar in the power train of a motor vehicle, for transferring
torque between a drive unit and a shaft that is rotatable around
an axis of rotation, in particular a transmission input shaft,
having a hydrodynamic torque converter, which includes a
converter cover that is connectable to or connected to the
drive unit, which converter cover may be coupled via an
impeller to a turbine wheel to transfer torque, which turbine
wheel is bridgeable, to transfer torque, by a torque converter
lockup clutch, which includes a piston that is displaceable to
a limited extent in the axial direction and is constructed as a
multi-plate clutch with a plate pack that includes outer plates
which are connected to an outer plate carrier in a rotationally
fixed connection, and inner plates which are connected to an
inner plate carrier in a rotationally fixed connection.

The object of the invention is to create a torque transfer
device which is simply designed and is capable of being
manufactured economically. In particular, adequate cooling
of'the plate pack of the torque converter lockup clutch is to be
ensured.

In the case of the torque transfer device of the present
invention, the problem is solved by connecting the inner plate
carrier through a coolant conducting device in a rotationally
fixed connection to a guide piece in which one end of the shaft
is guided, and which is connected to the converter cover in a
rotationally fixed connection. It is possible for the guide piece
to be connected to the coolant conducting device and/or to the
converter cover in a single piece. It is also possible for the
coolant conducting device to be connected to the converter
cover in a single piece. The arrangement of the coolant con-
ducting device according to the invention allows forced guid-
ance of a stream of coolant over the plates to be possible in a
simple manner.

In a preferred exemplary embodiment of the torque transfer
device, a coolant channel runs in the axial direction between
the coolant conducting device and the piston. A stream of
coolant is forced through the plates of the torque converter
lockup clutch by the coolant channel.

In a further preferred exemplary embodiment of the torque
transfer device, the coolant channel extends radially inward
from the plate pack between the coolant conducting device
and the piston to the guide piece. Preferably a coolant stream
is fed to the plate pack radially on the outside which flows past
the plates into the coolant channel and is led off radially
inwardly.

10

20

25

40

45

55

60

65

2

In a further preferred exemplary embodiment of the torque
transfer device, the coolant channel is connected to another
coolant channel by way of at least one through hole. The
additional coolant channel is preferably formed by an annular
space which extends radially around the outside of the shaft.

In a further preferred exemplary embodiment of the torque
transfer device, the through hole extends in the radial direc-
tion toward the shaft or in the axial direction toward a damper
hub.

In a further preferred exemplary embodiment of the torque
transfer device, the inner plate carrier is attached to the cool-
ant conducting device. Preferably, the inner plate carrier is
attached to the coolant conducting device by means of rivet
fastening elements.

In a further preferred exemplary embodiment of the torque
transfer device, the outer plate carrier is connected in a rota-
tionally fixed connection with an input part of a torsional
vibration damping device, through which the outer plate car-
rier is coupled with a damper hub or the damper hub, which is
connected to the shaft in a rotationally fixed connection.
Preferably, the outer plate carrier is attached to the input part
of the torsional vibration damping device by means of rivet
fastening elements.

In a further preferred exemplary embodiment of the torque
transfer device, the coolant conducting device is materially
connected to the guide piece. Preferably, the coolant conduct-
ing device is attached to the guide piece by a welded connec-
tion.

In a further preferred exemplary embodiment of the torque
transfer device, a seal contact area is provided between the
guide piece and the damper hub. The seal contact area pref-
erably includes a ring seal, which is received in an annular
groove.

In a further preferred exemplary embodiment of the torque
transfer device, a seal contact area is provided between the
damper hub and a turbine wheel hub. The seal contact area
preferably includes a ring seal, which is partially received in
an annular groove.

In a further preferred exemplary embodiment of the torque
transfer device, the hydrodynamic torque converter includes a
three-channel system, through which the operation of the
torque converter lockup clutch is controlled. The flow
through each of the individual channels can be in one direc-
tion or two. The design of the torque transfer device according
to the invention makes it possible to realize forced guidance
of a stream of coolant through the plate pack, in particular a
stream of cooling oil, in a simple manner. As a result, the
cooling capacity for cooling the torque converter lockup
clutch can be increased substantially.

BRIEF DESCRIPTION OF THE DRAWINGS

Additional advantages, characteristics and details of the
invention are evident from the following description, in
which various exemplary embodiments are described in
detail with reference to the drawing. The figures show the
following:

FIG. 1is a torque transfer device according to a first exem-
plary embodiment in half-sectional view; and,

FIG. 2 is a torque transfer device according to a second
exemplary embodiment in half-sectional view.

DETAILED DESCRIPTION OF THE INVENTION

FIGS. 1 and 2 each depict part of power train 1 of a motor
vehicle. Between drive unit 3, in particular a combustion
engine, which is only indicated by a reference label and from
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which a crankshaft emerges, and transmission 5, which is also
only indicated by a reference label, hydrodynamic torque
converter 6 is situated. The crankshaft of combustion engine
3 is connected to housing 10 of torque converter 6 in a rota-
tionally fixed connection, for example through a sheet metal
drive plate, which is also known as a flex plate. Housing 10 of
torque converter 6 is rotatable around axis of rotation 12, and
is equipped close to the drive with housing wall 14, which is
also called the converter cover.

Converter cover 14 has central pot-shaped area 15. Radi-
ally outside of pot-shaped area 15, sheet metal linking plate
16 is attached to converter cover 14. The function of sheet
metal linking plate 16 is to attach converter cover 14 to the
sheet metal drive plate.

Hydrodynamic torque converter 6 includes guide wheel
19, impeller 20 and turbine wheel 21. Turbine wheel 21 is
attached to turbine wheel hub 24. Turbine wheel hub 24 is
connected radially on the outside in a rotationally fixed con-
nection to input part 25 of torsional vibration damper 28.
Input part 25 of torsional vibration damper 28 is coupled with
output part 32 of torsional vibration damper 28, with energy
storage elements 30 interposed. Output part 32 of torsional
vibration damper 28 is attached to damper hub 33, which is
connected to transmission input shaft 35 in a rotationally
fixed connection. Transmission input shaft 35 includes cen-
tral cavity 36, which is closed at one end of transmission input
shaft 35 by closing element 37. The end of transmission input
shaft 35 with closing element 37 is rotatably guided or
received in guide piece 40.

Attached to guide piece 40 with the help of welded con-
nection 42 is coolant conducting device 44, which extends
essentially radially outward from guide piece 40. Attached to
coolant conducting device 44 with the help of rivet fastening
elements 45 is inner plate carrier 46 of a torque converter
lockup clutch. Torque converter lockup clutch 48 includes
plate pack 50 with inner plates, which are connected to inner
plate carrier 46 in a rotationally fixed connection, and outer
plates, which are connected to outer plate carrier 52 in a
rotationally fixed connection. Outer plate carrier 52 is
attached to additional input part 54 of torsional vibration
damper 28.

Torque converter lockup clutch 48 also includes piston 56,
which is capable of limited movement in the axial direction,
i.e., parallel to axis of rotation 12. Radially on the inside,
piston 56 has a guide and seal area with seal 58 vis-a-vis guide
piece 40. Radially on the outside, piston 56 has a guide and
seal area with seal 59 vis-a-vis converter cover 14. The func-
tion of seals 58, 59 is to seal off pressure chamber 60 which
extends in the axial direction between piston 56 and converter
cover 14. Pressure chamber 60 is connected with cavity 36 in
the interior of shaft 35 via through-hole 61, which extends in
the radial direction through guide piece 40, and another
through-hole 62, which extends through shaft 35 in the radial
direction.

An essentially round cylindrical jacket shaped section of
coupling element 65 extends radially outside of and coaxial to
shaft 35. In the radial direction between shaft 35 and coupling
element 65 extends annular first channel 67. First channel 67
is part of a three-channel system, which enables oil circula-
tion in converter housing 10 and controlling of torque con-
verter lockup clutch 48. The oil stream described below for
the circulation can flow in two directions. The directions
depicted in FIGS. 1 and 2 are thus only examples, and are not
to be understood as limiting. From first channel 67 a coolant,
preferably cooling oil or oil flows first to impeller 20, as
indicated by arrow 68. Part of the oil then completes a con-
tinuation of the toroidal flow to turbine wheel 21, as indicated

20

25

40

45

60

65

4

by arrow 69, and to guide wheel 19. The other part of the oil
emerges at a gap between impeller 20 and turbine wheel 21
and discharges into space 72 in the interior of converter hous-
ing 10, as indicated by arrow 70.

Arrows 74 through 76 indicate that the stream of oil is
guided to plate pack 50 of torque converter lockup clutch 48
by outer plate carrier 52. There the oil stream is guided past
the plates of plate pack 50 for cooling, and radially within the
plates arrives at coolant channel 78, which extends between
piston 56 and coolant conducting device 44. Arrow 79 indi-
cates that in the exemplary embodiment shown in FIG. 1 the
stream of cooling oil is guided radially toward the inside by at
least one through-hole 80 in guide piece 40.

Arrows 81, 82 indicate that the stream of cooling oil enters
into an annular space that is provided between shaft 35 and
coupling element 65. Since the flow connection between cav-
ity 36 in shaft 35 and pressure chamber 60 is also designated
as a second channel, annular space 85 is also designated as a
third channel. When pressure chamber 60 is charged with oil
pressure through the second channel, then torque converter
lockup clutch 48 engages, in piston 56 traverses to the right
and in so doing presses the plates of plate pack 50 against an
axial stop, which may be formed by a radially outer stop
section of coolant conducting device 44. But if pressure
chamber 60, which is also designated as the second chamber,
is left unpressurized or subjected to only slight pressure, then
oil pressure from chamber 72, which is also designated as the
first chamber, forces torque converter lockup clutch 48 open
again.

The result of the defined flow connection between first
channel 67 or first chamber 72 and third channel 85 is that the
stream of oil is inevitably guided through the plates of plate
pack 50 of torque converter lockup clutch 48. Seal contact
area 91 is provided in the radial direction between damper
hub 33 and guide piece 40. Another seal contact area 92 is
provided in the radial direction between damper hub 33 and
turbine wheel hub 24.

In the exemplary embodiment depicted in FIG. 2, through-
hole 100 extends through guide piece 40 in the axial direction,
i.e., parallel to axis of rotation 12. Seal contact area 101 is
provided in the radial direction between coolant conducting
device 44 and damper hub 33.

Arrows 111 through 113 indicate that the stream of cooling
oil flows from coolant channel 78 through guide piece 40,
damper hub 33 and turbine wheel hub 24 into annular space
85, which is also designated as the third channel. In principle,
the direction of oil flow designated by the arrows is possible,
but the opposite direction of flow is also possible.

REFERENCE NUMBERS

1 power train

3 drive unit

5 transmission

6 hydrodynamic torque converter
10 housing

12 axis of rotation

14 housing wall

15 central pot-shaped area

16 sheet metal linking plate
19 guide wheel

20 impeller

21 turbine wheel

24 turbine wheel hub

25 input part

28 torsional vibration damper
30 energy storage element
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32 output part

33 damper hub

35 transmission input shaft
36 cavity

37 closing element

40 guide piece

42 welded connection
44 coolant conducting device
45 rivet fastening element
46 inner plate carrier
48 torque converter lockup clutch
50 plate pack

52 outer plate carrier
54 input part

56 piston

58 seal

59 seal

60 pressure chamber
61 through hole

62 through hole

65 coupling element
67 first channel

68 arrow

69 arrow

70 arrow

72 chamber

73 arrow

74 arrow

75 arrow

76 arrow

78 coolant channel

79 arrow

80 through hole

81 arrow

82 arrow

85 third channel

91 seal contact area
92 seal contact area
100 through hole

101 seal contact area
111 arrow

112 arrow

113 arrow

What is claimed is:

1. A torque transfer device in the power train of a motor
vehicle, for transferring torque between a drive unit (3) and a
transmission input shaft (35) that is rotatable around an axis
of rotation (12) for the transmission input shaft, having a
hydrodynamic torque converter (6), which includes a con-
verter cover (14) that is connectable to or connected to the
drive unit (3), which converter cover may be coupled via an
impeller (20) to a turbine wheel (21) to transfer torque, which
turbine wheel is bridgeable, to transfer torque, by a torque
converter lockup clutch (48), which includes a piston (56 ) that
is movable to a limited extent in the axial direction and is
constructed as a multi-plate clutch with a plate pack (50) that
includes outer plates which are connected to an outer plate
carrier (52) in a rotationally fixed connection, and inner plates
which are connected to an inner plate carrier (46) in a rota-
tionally fixed connection, the torque transfer device includ-
ing:

a guide piece (40) permanently non-rotatably connected to
the converter cover and arranged to directly contact and
guide the transmission input shaft;

a coolant conducting device (44) permanently non-rotat-
ably connected to the guide piece (40);
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6

a first coolant channel at least partially disposed between
the coolant conducting device and the piston;

at least one through-hole (100) in the guide piece, the at
least one through-hole wholly enclosed by the guide
piece in a radial direction orthogonal to an axis of rota-
tion for the torque converter and including:

a first end in the guide piece opening directly into the
first coolant channel; and,
a second end, wherein:

the inner plate carrier is permanently non-rotatably con-
nected to the coolant conducting device when the con-
verter clutch is open; and,

a line parallel to an axis of rotation for the torque converter
passes through the through-hole and the first and second
ends of the through hole without touching the guide
piece.

2. The torque transfer device recited in claim 1, wherein the
first coolant channel runs in the axial direction between the
coolant conducting device (44) and the piston (56).

3. The torque transfer device recited in claim 2, wherein the
first coolant channel extends from the plate pack (50) between
the coolant conducting device (44) and the piston (56) radi-
ally inward to the guide piece (40).

4. The torque transfer device recited in claim 2, wherein the
first coolant channel is connected with a second coolant chan-
nel through the at least one through-hole in the guide piece
(40).

5. The torque transfer device recited in claim 4, wherein the
through-hole (100) extends in the axial direction toward a
damper hub (33).

6. The torque transfer device recited in claim 1, wherein the
inner plate carrier (46) is attached to the coolant conducting
device (44).

7. The torque transfer device recited in claim 1, wherein the
outer plate carrier (52) is connected in a rotationally fixed
connection to an input part (54) of a torsional vibration damp-
ing device (28), through which the outer plate carrier (52) is
coupled with a damper hub, which is connected to the shaft
(35) in a rotationally fixed connection.

8. The torque transfer device recited in claim 7, wherein a
seal contact area (91; 101) is provided between the guide
piece (40) and the damper hub (33).

9. The torque transfer device recited in claim 1, wherein the
hydrodynamic torque converter (6) includes a three-channel
system, through which the operation of the torque converter
lockup clutch (48) is controlled.

10. A torque transfer device in the power train of a motor
vehicle, for transferring torque between a drive unit (3) and a
transmission input shaft (35) that is rotatable around an axis
of rotation (12) for the transmission input shaft, having a
torsional vibration device including an input part, an output
part non-rotatably connected to a damper hub arranged to
contact the shaft and transfer torque to the shaft, and an
energy storage element engaged with the input and output
parts for the torsional vibration damper, a hydrodynamic
torque converter (6), which includes a converter cover (14)
that is connectable to or connected to the drive unit (3), which
converter cover may be coupled via an impeller (20) to a
turbine wheel (21) to transfer torque, which turbine wheel is
bridgeable, to transfer torque, by a torque converter lockup
clutch (48), which includes a piston (56) that is movable to a
limited extent in the axial direction and is constructed as a
multi-plate clutch with a plate pack (50) that includes outer
plates which are connected to an outer plate carrier (52) in a
rotationally fixed connection, and inner plates which are con-
nected to an inner plate carrier (46) in a rotationally fixed
connection, wherein:
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the inner plate carrier is permanently non-rotatably con-
nected to a coolant conducting device when the con-
verter clutch is open;

the coolant conducting device is permanently non-rotat-
ably connected to a guide piece; 5

the guide piece is permanently non-rotatably connected to
the converter cover and is arranged to directly contact
and guide the shatft;

afirst coolant channel is at least partially disposed between
the coolant conducting device and the piston; 10

a first end of a through-hole in the guide piece opens
directly into the first coolant channel;

the through-hole includes a second end;

the atleast one through-hole is enclosed by the guide piece;

aline parallel to an axis of rotation for the torque converter 15
passes through the through-hole and the first and second
ends of the through hole without touching the guide
piece;

the outer plate carrier is directly and non-rotatably con-
nected to the input part of the torsional vibration damp- 20
ing device.



