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A hydrodynamic torque converter includes a housing with an
interior space and a pump wheel; a turbine wheel installed in
the interior space and rotatable about an axis with respect to
the housing; and a bridging clutch including a first friction
surface formation connected essentially nonrotatably to the
converter housing, and a second friction surface formation
connected essentially nonrotatably to the turbine wheel. A
piston element divides the interior space into a first space
containing the turbine wheel and a second space facing away
from the first space, wherein a pressure increase in the second
space brings the first and second friction formations into
frictional engagement to connect the housing to the turbine
wheel for rotation in common. Fluid flow openings in the
piston element connect the second space to the first space in
the radial area of the friction surface formations.
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HYDRODYNAMIC TORQUE CONVERTER

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention pertains to a hydrodynamic
torque converter including a converter housing with a pump
wheel; a turbine wheel installed in an interior space of the
converter housing; and a bridging clutch arrangement with a
first friction surface formation, which is connected essentially
nonrotatably to the housing, and a second friction surface
formation, which is connected essentially nonrotatably to the
turbine wheel. The interior space of the housing is divided by
apiston element into a first space containing the turbine wheel
and a second space separated from the first space in an essen-
tially fluid-tight manner. When the fluid pressure in the sec-
ond space is increased, the actuating area of the piston ele-
ment brings the friction surface formations into frictional
engagement with each other and thus connects the housing
and the turbine wheel together for rotation in common around
an axis of rotation.

[0003] 2. Description of the Related Art

[0004] A hydrodynamic torque converter of this type is
known from U.S. Pat. No. 5,964,329, in which each of the two
friction surface formations is formed by several ring-like disk
or ring-like plate friction elements. These can be pressed into
frictional engagement with each other by the piston element.
The radially inner area and the radially central area of the
piston element are guided with freedom of axial movement
along the housing in a fluid-tight manner. Therefore, the
second space is also situated radially in the area between the
radially inner seal and the radially central seal. In an area
extending over the radially central seal and beyond in the
radially outward direction, the piston element extends into the
area of the friction surface formations and is able to press
these against each other when the pressure in the second space
is increased. So that heat can be dissipated more effectively
from the area of these frictionally interacting friction surface
formations, the piston element has a pass-through opening
outside the area in which it forms part of the boundary of the
second space to allow the fluid introduced into the first space
to flow onto the side of the radially outer area of the piston
element facing away from the friction surface formations and
thus to allow the fluid introduced into the first space to flow
more effectively around the frictionally interacting surface
areas.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to design a
hydrodynamic torque converter in such a way that, in the area
of the friction formations to be brought into frictional inter-
action with each other, a better cooling action can be provided
by the fluid to be introduced into the interior of the housing.
[0006] According to the invention, a fluid flow arrangement
which connects the second space to the first space is provided
in the piston arrangement in the radial area of the friction
surface formations.

[0007] In comparison with the previously indicated prior
art, the hydrodynamic torque converter of the inventive
design offers various advantages. First, the fluid flow opening
arrangement establishes a connection between the second
space and the first space. Especially when the bridging clutch
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with each other, the fluid pressure in the second space is
higher than that in the first space, which means that fluid will
flow at comparatively high pressure and correspondingly
high velocity through the fluid flow opening arrangement.
This leads to a significant improvement in the forced flow of
fluid around the surfaces areas to be cooled. Because the fluid
flow opening arrangement is located in the radial area of the
friction surface formations, that is, precisely where the heat is
generated by friction and precisely in the area from which the
heat must be carried away, optimal use can thus be made of
the cooling action which can be achieved.

[0008] The hydrodynamic torque converter can be
designed in such a way, for example, that a first fluid supply
channel arrangement has a feed channel area leading to the
first space and a discharge channel area leading away from the
first space, and that a second fluid supply channel arrange-
ment is provided to supply fluid to the second space and to
carry it away from that space essentially independently of the
first fluid supply channel arrangement. This means that the
converter is of the so-called 3-line type; that is, the fluid feed
to the first space can occur separately or independently of the
fluid feed to the second space.

[0009] It is also possible, for example, for the first friction
surface formation to comprise at least one ring-shaped disk
element connected essentially nonrotatably to the housing
and for the second friction surface formation to comprise at
least one ring-shaped disk element connected essentially non-
rotatably to a friction element carrier.

[0010] The fluid flow opening arrangement can comprise at
least one through-opening formed in the piston element. The
minimum of one through-opening in the piston element can
extend through the piston element at a radially outward-
directed slant from the second space to the first space. As a
result of this slanted positioning, that is, at an angle to the axis
of rotation and at an angle to a plane perpendicular to the axis
of rotation, advantage can be taken of the centrifugal forces
acting on the fluid flowing into the second space to promote
the flow. As a result of this flow direction, which is already
directed radially outward onto the friction surface formations,
furthermore, the effect of a jet nozzle is obtained, which
provides an even greater boost to the radially outward trans-
port of fluid into the first space.

[0011] Alternatively, it is possible for at least one through-
opening in the piston element to proceed essentially in the
axial direction. This is especially advantageous in cases
where the minimum of one friction element of the second
friction surface formation is connected essentially nonrotat-
ably to the carrier by a set of teeth and at least one through-
opening leading to the first space is present in the radial area
of this set of teeth. In this case, the fluid leaving the second
space flows directly into the area in which at least one friction
element is connected to the carrier. In the area of the teeth
which form this connection, intermediate spaces are usually
present, which allow the fluid to pass through in the axial
direction and thus promote the distribution of fluid over the
entire area of the frictionally interacting surfaces.

[0012] So that effective use can be made of the centrifugal
force effects already mentioned, it is also proposed that least
one through-opening be provided radially inside the actuating
area of the piston element and that, in the actuating area, at
least one through channel be provided, which bridges the
actuatlng area in the rad1a1 dlrectlon
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