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(57) ABSTRACT

A power transmission device, in particular for use in vehicles,
having one input and at least one output, comprising a hydro-
dynamic component and a lockup clutch. The lockup clutch
includes at least one friction surface arrangement which is
coupled at least indirectly in a rotationally fixed manner with
the input of the power transmission device, or is coupled in a
rotationally fixed manner with the pump wheel, and can be
brought into an operative connection with a second frictional
surface arrangement which is connected to the output in a
rotationally fixed manner. An actuating mechanism 1is
assigned to the lockup clutch. The actuating mechanism
forms one structural unit with a friction surface carrying
element of the first friction surface arrangement, and is
coupled in an axially movable and rotationally fixed manner
with the input of the power transmission device, or with the
connection between the input and the pump wheel.

18 Claims, 6 Drawing Sheets
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1
POWER TRANSMISSION DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This patent claims priority of German Patent Application
No. 102006 045 855.9, filed Sep. 28, 2006, which application
is incorporated herein by reference.

FIELD OF THE INVENTION
The invention relates to a power transmission device.

BACKGROUND OF THE INVENTION
15
Power transmission units for transmission components are
known in a plurality of versions from the existing art. These
normally include an input and an output, between which a
hydrodynamic component for hydrodynamic power trans-
mission is situated, comprising at least a pump wheel and a 20
turbine wheel, which together form a working chamber which
is filled with or may be filled with process fluid; in the case of
versions such as torque converters there are also a guide
wheel and a device in the form ofa lockup clutch to bypass the
hydrodynamic power branch. The lockup clutch also com- 25
prises at least a first friction surface arrangement having at
least one element carrying a friction surface, and a second
friction surface arrangement having at least one element car-
rying a friction surface, which may be brought into operative
connection with each other by means of an actuating mecha- 30
nism. The function of the lockup clutch here is to create a
coupling between the input or the connection between the
input and the pump wheel and the turbine wheel. In the
simplest case, the actuating mechanism comprises an axially
movable piston which presses the individual friction surface 33
arrangements against each other. The power transmission
device is designed as a two-channel or three-channel systern,
depending on the operating principle of the lockup clutch. At
the same time, the flow through the hydrodynamic compo-
nent may be centrifugal or centripetal, it also being possible 40
for the directions of flow to change depending on the mode of
operation. In the case of hydrodynamic torque converters, the
process fluid remains in the converter even during bypassing.
A coolant circuit forms an external converter circuit through
the connections on the converter and the intermediate space 45
between actuating mechanism and housing. The guidance
takes place via channels integrated into the clutch arrange-
ment, in particular between the friction elements that can be
brought into operative connection with each other, radially
outwardly to the outer circumference, viewed from the axis of 50
rotation, and after that radially inwardly on the hydrodynamic
component, or vice versa. Inthe latter cases, the lockup clutch
is operated by the pressure in the hydrodynamic component;
that is, the pressure present outside of the hydrodynamic
rotational speed/torque converter or the hydrodynamic clutch 33
is used to operate the piston element. Such designs are
described for example in published patent DE 19920 542 A1.
The latter reveals a power transmission device having a fluid
clutch or a hydrodynamic rotational speed/torque converter
and an integrated damping system. In this design the actuat- 60
ing mechanism is either supported so that it is movable in the
axial direction on the connection between pump wheel and
input of the power transmission device and guided so that it is
sealed against the connection between input of the power
transmission unit and pump wheel. Between the inner wall of 65
the connecting housing, between the input of the power trans-
mission unit and the pump wheel, a pressure chamber func-

2

tioning as an actuating chamber is formed, which serves to
apply pressure to the piston of the actuating mechanism inde-
pendent of the pressure in the hydrodynamic component. To
that end, along with the connections to the converter or hydro-
dynamic component, normally in the pump neck or support
shaft for the guide wheel and a connection to create and
maintain an external circuit, in particular for cooling pur-
poses, an additional connection is provided, through which
the pressure chamber between actuating mechanism and
housing may be charged with pressure medium. The system is
therefore referred to as a three-channel system. The linking of
the actuating element and the design of the lockup clutch turn
out to be very complex here however, in particular due to the
large number of existing components. The lockup clutch is
designed as a lamellar clutch, and because of the separate
pressure chamber the clutch elements which are connected at
least indirectly to the pump wheel are designed as outer
lamellae, while the second clutch elements connected to the
output of the power transmission device, in particular in this
case to the device for damping vibrations, are designed as
inner lamellae. The actuating mechanism works here in the
axial direction against the lamellae, for which reason an addi-
tional stop is also provided here in the axial direction to brace
the actuating mechanism in the axial direction during actua-
tion, which is connected in a rotationally fixed connection to
the connection between the input of the power transmission
device and the pump wheel. The lockup clutch itself can only
be designed as a multiple-plate clutch, in particular a lamellar
clutch, due to the arrangement of the actuating mechanism
and the linkage to the other elements, and therefore likewise
becomes very large in the axial direction. Furthermore, when
the actuating pressure is fed in through the transmission input
shaft it is necessary to seal this pressure chamber against the
other pressure chambers of the converter.

One version of a power transmission device with a hydro-
dynamic torque converter in two-channel construction is
anticipated from DE 199 09 349 A1. In this version, a lock-up
clutch is assigned to the hydrodynamic rotational speed/
torque converter. The piston element here is guided so that it
is axially movable at the output of the power transmission
unit. In addition, the piston element has a friction surface. The
design of the total system is therefore characterized by a small
number of components. However, this system is not suitable
for applying pressure separately to the piston, in particular the
actuating mechanism, since here the pressurizable piston sur-
face bounds the pressure chamber to the hydrodynamic rota-
tional speed/torque converter, and thus an actuation always
takes place depending on the magnitude of the pressure pre-
vailing in the hydrodynamic component.

Another version of a three-channel system for a power
transmission device is anticipated from published patent DE
193 50 935 Al. Here the piston is likewise supported and
guided at the connection between the input of the power
transmission device and the pump wheel. The actuating
mechanism is thus completely supported on the input side of
the power transmission device, and is guided in the axial
direction on the latter. In addition, the hydrodynamic compo-
nent has a so-called pump wheel shell which is coupled to the
latter in a rotationally fixed manner, which is coupled to the
input of the power transmission device, forming an axial
intermediate space. Integrated into this intermediate space in
the axial direction are the lockup clutch and a device for
damping vibrations. At the same time, the output of the
LOCKUP clutch is coupled with the output of the power
transmission device through the device for damping vibra-
tions. The axial arrangement of the lockup clutch and the
device for damping vibrations produces a plurality of indi-
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vidual pressure chambers and channels. Here too, the com-
plete system is characterized by a significant number of com-
ponents, which results not only in an enlargement of the
necessary construction space in the axial direction but also in
substantial additional costs.

SUMMARY OF THE INVENTION

The object of the invention was therefore to refine the
development of a version of a clutch arrangement in the form
of alockup clutch in a power transmission device of the type
named at the beginning, in particular with the possibility of
separate charging of the activating mechanism independent
of the pressure in the hydrodynamic component, in such a
way that on the one hand it can be pressurized with a freely
selectable pressure and on the other hand the complete system
is characterized by simple construction and a small number of
parts.

A power transmission device includes at least one input
and one output, there being situated between these a hydro-
dynamic component comprising at least one primary wheel
functioning as a pump wheel and one secondary wheel func-
tioning as a turbine wheel, which together form a working
chamber which is or may be filled with process fluid, as well
as a lockup clutch for at least partially bypassing the hydro-
dynamic power branch in the transmission of power. In addi-
tion, the lockup clutch includes at least one friction surface
arrangement which is coupled at least indirectly in a rotation-
ally fixed manner with the input of the power transmission
device or is coupled in a rotationally fixed manner with the
pump wheel, and can be brought into an operative connection
with a second friction surface arrangement which is con-
nected to the output in a rotationally fixed manner. To that
end, an actuating mechanism is assigned to the lockup clutch.
According to the invention, the actuating mechanism forms
one structural unit with a friction surface carrying element of
the first friction surface arrangement, and is coupled in an
axially movable and rotationally fixed manner with the input
of the power transmission device, or at least with the connec-
tion between the input and the pump wheel. Furthermore, a
sealing apparatus comprising a first sealing device between
the actuating mechanism and the connection between pump
wheel and power transmission unit and a second sealing
device between the actuating mechanism and the output of the
power transmission device is provided, which seals the pres-
sure chamber, which may be pressurized with an actuating
pressure, from the hydraulic component.

The solution according to the invention thus makes it pos-
sible on the one hand to design a very compact lockup clutch,
since the actuating mechanism forms one structural unit with
it. In terms of detail this means that the piston element is
simultaneously designed as a friction surface carrying ele-
ment, so that it is possible to dispense with separate friction
surface carrying elements which must be connected in a rota-
tionally fixed manner with the pump wheel or with the con-
nection between pump wheel and power transmission device
input. Furthermore, the pressure chamber is sealed on a single
element, the piston element, and the piston is guided in a
simple manner with respect to the output of the power trans-
mission device, free of a rotationally fixed connection with
the output, the second sealing device being provided here
only between the radially inner part of the piston and the
output of the power transmission device. The two sealing
devices comprise movable contact seals.

The pressure chambers that must be sealed against each
other include in the first case the pressure chamber in the
hydrodynamic rotational speed/torque converter, i.e. the pres-
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sure chamber situated next to the hydrodynamic rotational
speed/torque converter in the axial direction and the pressure
chamber for operating the lockup clutch. As a result, it is
possible for the actuating mechanism to be controlled inde-
pendent of the pressure in the hydrodynamic component.

In the simplest case, the input of the power transmission
device is formed of an element that is coupled with the pump
wheel in a rotationally fixed manner, for example a pump
wheel shell, and a cover. Multiple-piece designs are also
conceivable. This includes the turbine wheel in the axial
direction, while forming an intermediate space in the circum-
ferential direction completely. The lockup clutch is situated in
the intermediate space in the axial direction. In the simplest
case this is designed as a clutch device operable with slippage,
i.e., preferably in the form of a disk clutch or lamellar clutch.
Preferably the first clutch element here is formed by an outer
lamella, which is connected in a rotationally fixed manner
with the wall or the housing of the hydrodynamic component
through an outer lamella holder. The second element that may
be brought into operative connection with the first clutch
element is connected in a rotationally fixed manner with the
output of the power transmission device, which is preferably
formed of a transmission input shaft of a transmission situ-
ated downline from the power transmission unit. The clutch
elements, as friction surface elements, are part of the friction
surface arrangements.

The design of the piston element as a friction surface car-
rying element of the first friction surface arrangement of the
lockup clutch results in a concentration of functions. The
piston is preferably guided in the area of its outer circumfer-
ence in the radial direction at the connection between the
input of the powertransmission device and the pump wheel or
the pump wheel itself. The piston thus forms an outer lamella.
The rotationally fixed coupling with axial movability can be
realized in various ways. In the simplest case, positive or
frictional connections are chosen. To that end, complemen-
tarily designed driving elements are formed on a partial area
ofthe piston that forms an outer circumference, that is, an area
that is directed radially toward the outside and an area that is
directed radially toward the inside, or a partial area forming
an inner circumference on the wall or the connection between
input of the power transmission device and the pump wheel,
which driving elements fix the position between the housing,
in particular the connection between primary wheel and
power transmission device input and first clutch element of
the lockup clutch in the circumferential direction and the
radial direction with respect to each other, and which are
oriented in such a way that they enable a movability with
respect to each other, i.e., a relative motion in an axial direc-
tion and in a circumferential direction. An additional fixing at
the output of the power transmission device is thus no longer
necessary. The fixing is shifted here in the radial direction into
the area of the outer circumference.

The piston element is preferably designed as a formed part
and has at least four areas, a first and second sealing area, a
stop area to limit the axial movability in the direction contrary
to the lockup clutch, and a friction surface bearing area, where
the sealing areas in turn have surface areas that are designed
parallel to the connecting elements housing and output, the
sealing devices being situated between these. The first sealing
device is situated between a surface area on the actuating
mechanism that is oriented in the radial direction and a sur-
face area on the connection between the input of the power
transmission device and the hydrodynamic component,
pointing in the radial direction to the axis of rotation, and the






