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(57) ABSTRACT 

A torque-transmitting apparatus, particularly for motor 
vehicles, With a ?uid coupling or a hydrodynamic torque 
converter and a damping system has an improved design 
providing the advantages of stress-free mounting of the 
damper, technical and cost improvements in the manufacture 
of the apparatus, modular assembly, capability to transmit 
large torque and attenuate rotational perturbations over a 
Wide RPM range so as to minimize Wear to prolong the 
useful life of the entire unit. 
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TORQUE-TRANSMITTING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to a torque-transmitting appa 
ratus With a ?uid-operated torque coupler such as, e.g., a 
?uid coupling or a hydrodynamic torque converter, With at 
least one housing that can be connected to a driving shaft of 
a prime mover. The housing contains at least one impeller 
pump receiving torque from the housing and a turbine that 
is connected to the input shaft, such as a transmission shaft, 
of a poWer train to be driven. Also, if applicable, the housing 
contains at least one stator arranged betWeen the pump and 
the turbine. Further, at least one damper is arranged in the 
poWer ?oW betWeen the turbine and a rotary output element 
of the device. The damper has an input member constrained 
to rotate together With the turbine and an output member 
connected to the rotary output element. The input member 
and the output member are rotatable relative to each other at 
least against the opposition of a restoring force furnished by 
energy-storing devices arranged betWeen them. 

[0002] Torque-transmitting apparatuses of this kind have 
been proposed, e.g., in DE-OS 195 14 411. To alloW 
rotational displacement of the input and output members 
relative to each other, it is customary for torque-transmitting 
apparatuses of this kind to be equipped With a hub that has 
a toothed internal pro?le establishing a positive engagement 
With the transmission shaft and also a toothed external 
pro?le Which mates With a further component, normally a 
further hub that carries the turbine and has a toothed internal 
pro?le, With play betWeen the ?anks of the mating teeth. 
When a lockup clutch is added that is activated by an axial 
control piston, there needs to be a corresponding axial space 
to alloW for the axial travel of the hub containing the tWo 
toothed pro?les. The manufacture of hubs of this kind is 
complex and therefore expensive. Furthermore, due to the 
required axial dimension, longer transmission shafts Will be 
needed. Added to this is the dif?culty of connecting bulky 
hub components With the ?ligreed construction of the tur 
bine shell. Also, dampers that extend far in the radial 
direction have a tendency to Wobble. If in an attempt to solve 
these problems, the damper is axially docked to the turbine 
along tWo or more perimeters of different radii, this Will 
cause undesirable stresses and frictional losses in the 
damper. 

OBJECTS OF THE INVENTION 

[0003] It is therefore an object of the present invention to 
improve the design of a torque-transmitting apparatus in a 
manner that alloWs a stress-free accommodation of the 
damper as Well as economical and technical improvements 
in the manufacturing process for torque-transmitting appa 
ratuses of this kind. According to a further object of the 
invention, the device is to be manufacturable in such a 
manner that a modular assembly Without time-consuming 
fastening operations can be performed during ?nal assem 
bly. Also required of the torque-transmitting apparatus are 
the capabilities to transfer torque of high magnitude and to 
attenuate rotational perturbations over a broad RPM range. 
Besides, the unit is to meet the objectives that it Will 
minimiZe Wear and prolong the useful life of the overall 
system of Which it is a part. 

Jul. 19, 2001 

SUMMARY OF THE INVENTION 

[0004] The invention is embodied in a torque-transmitting 
apparatus of the kind that has a ?uid-operated torque coupler 
such as a hydrodynamic torque converter or a similar device 
comprising 

[0005] at least one housing that can be connected to 
a driving shaft of a prime mover, 

[0006] at least one pump that is arranged inside of 
and driven by the housing, 

[0007] a turbine that is connected to and drives the 
input shaft of a poWer train such as a transmission 
shaft and also, if applicable, 

[0008] at least one stator arranged betWeen the pump 
and the turbine, and further 

[0009] at least one damper arranged in the torque 
?oW path betWeen the turbine and a rotary output 
element of the apparatus, With an input member of 
the damper being constrained to rotate together With 
the turbine and an output member of the damper 
being connected to the rotary output element, the 
input member and the output member being at least 
rotatable relative to each other at least against the 
opposition of the restoring force exerted by energy 
storing devices arranged betWeen them. 

[0010] In accordance With one presently preferred 
embodiment of the improved torque-transmitting apparatus, 
the damper at its outside perimeter is directly or indirectly 
connected to the turbine through a positive rotational con 
straint. This connection may be free of play relative to 
coaxial rotational displacements but may alloW an axial 
displacement of the turbine and the input member of the 
damper relative to each other. For example, the connection 
may be axially displaceable by means of an axial plug-in 
connection With the damper rigidly attached to a hub. The 
problem can further be solved through a torque-transmitting 
apparatus With a damper Whose connection to the turbine 
shell or turbine, or to the hub, is rotationally ?xed both along 
an inside and outside perimeter, While in the axial direction 
the connection is ?xed only along one perimeter, either on 
the hub or on the turbine shell, so that axial stresses are 
relieved by an axial displacement at the axially non-re 
strained connection. 

[0011] In accordance With a further inventive concept, 
there may also be an axially and-rotationally ?xed connec 
tion at the outside perimeter of the damper in Which case, in 
order to prevent stresses in the damper, the inside perimeter 
of the damper may be designed to be axially displaceable, 
e.g., in an arrangement Where the damper, by means of a 
positive circumferential coupling such as a toothed pro?le, 
engages a complementary pro?le on the hub. In addition, the 
pro?le on the hub may be axially ?xed but rotatable on a 
complementary pro?le of the turbine hub on Which the 
turbine is seated, With the amount of rotational play designed 
to be at least equal to the Working range, i.e., the effective 
angular range, of the damper. The play in the form-?tting 
engagement betWeen the turbine hub and the hub may also 
be obtained through additional devices such as WindoW-like 
openings that are distributed over the circumference of the 
hub and are engaged With angular play by a corresponding 
series of axially directed projections on the turbine hub. 
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[0012] With particular advantage, the connection betWeen 
the turbine and the input member of the damper is accom 
plished through Welding processes such as laser Welding, 
impulse Welding, or resistance Welding, in Which case the 
damper can be centered on the hub by means of a disk 
shaped part that holds the energy-storing devices, or on the 
turbine shell, e.g., by providing the turbine shell With a series 
of projections that are distributed over the circumference 
and that may also serve as locating references for the Weld. 

[0013] It is advantageous for the torque-transmitting appa 
ratus to be provided With a lockup clutch arranged in the 
torque-?oW path betWeen the driving shaft and the damper, 
in Which case it has proved to be bene?cial if the lockup 
clutch, by means of friction linings or laminar disks, estab 
lishes a positive engagement With a housing surface and 
transfers the torque to be transmitted directly to the input 
member of the damper. Thus, When the lockup clutch is 
engaged, the torque converter is bypassed and the torque to 
be transmitted is introduced directly into the damper and 
from there to the rotary output element and subsequently to 
the transmission shaft. When the lockup clutch is disen 
gaged, the turbine Will impart the torque that has been 
converted—in most cases ampli?ed through the effect of the 
stator—to the input member of the damper from Where the 
torque Will folloW the same path as has been previously 
described. 

[0014] The clutch can be engaged and disengaged through 
an axially moveable control piston that is controlled by an 
application of pressure. It is advantageous if the control 
piston de?nes a plenum chamber Which, in the engaged state 
of the lockup clutch, is essentially sealed tight against the 
interior space of the housing (except for insigni?cant ?oWs 
of pressure medium into the housing that may be provided 
to cool the friction linings) and is energiZed by a pressure 
medium identical to the converter ?uid that is admitted 
through a bore hole, Whereby a pressure force is applied to 
the piston in the axial direction toWards the turbine. Accord 
ing to the invention, this axial displacement is compensated 
by alloWing an axial displacement of the axial plug-in 
connection. Another possibility for controlling the piston is 
to apply an over pressure to the control piston, in Which case 
the piston Will seal off the chamber When the clutch is open; 
and When the pressure in the chamber is reduced, the piston 
is pushed to the housing Wall by the ?uid pressure in the 
torque converter, thereby causing the lockup clutch to 
engage. 

[0015] The control piston can be centered on the trans 
mission shaft, on a hub holding the housing of the torque 
converter, or on another appropriate part of the apparatus 
and is preferably provided With sealing means at the inter 
face surfaces to these components for the purpose of sealing 
the plenum chamber in the same manner as the piston can be 
sealed at its outside perimeter against the housing. 

[0016] A further embodiment comprises a form-?tting 
engagement betWeen the control piston and the housing by 
means of complementary pro?les extending in the axial 
direction, in Which case the axial pro?le is formed by 
alternating ridges and grooves in the shape of ring segments 
that are distributed over a perimeter Where, e.g., the ridges 
of the control piston may engage the grooves in the housing. 
An advantage of such con?guration is the direct engagement 
of the piston With the housing so that the piston can transmit 
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torque to the friction linings directly and/or through other 
pressure-transmitting devices, Whereby the use of an 
enlarged friction surface and/or of a larger number of 
friction surfaces and thus a greater transmission torque is 
made possible. 

[0017] For this purpose, there may be one or more carriers 
of friction linings in the form of annular disks or laminar 
disks that can carry friction linings in the outer Zones of their 
axially facing surfaces. The friction-lining carriers or lami 
nar disks are axially movable, and the pressure force is 
applied against a ring-shaped pressure plate that is con 
nected With the housing either directly or indirectly, e.g., 
Welded, riveted or attached to a ?ange that is, in turn, 
connected to the housing. For better cooling ?uid distribu 
tion, the pressure plate can have one or more circles of holes. 

[0018] It is advantageous to center the friction-lining 
carrier on the housing. For this purpose, the friction-lining 
carrier can be provided With lugs that protrude axially 
toWards the housing and are inserted in a shoulder extending 
in the direction aWay from the friction-lining carrier. 

[0019] Afurther advantageous embodiment renders it pos 
sible to con?gure the piston itself as the lockup clutch or, 
more precisely, as the friction-lining carrier. For this, the 
radially outer part of the control piston surface that faces 
axially toWards the housing carries a ring-shaped friction 
lining that may be provided With an optimiZed surface ?nish 
to achieve better cooling. The piston surface may be bent in 
the axial direction toWards the turbine, so that the piston may 
rest in form-?tting contact against the housing, Which in the 
respective surface portion is shaped similar to a cone shell. 

[0020] As already described above, the lockup clutch is 
connected through one of its components to the input 
member of the damper. In one embodiment, the connecting 
part may be the control piston itself in the manner described 
above, in Which case the piston may be connected to lateral 
parts of the input member by rivets, Weld joints or similar 
means. A further embodiment employs a ring-shaped fric 
tion-lining carrier that may form an axial plug-in connection 
by virtue of an appropriately shaped lateral portion. In this 
case the friction-lining carrier has a form-?tting engagement 
With the input member of the damper, e.g., by means of 
internal teeth at its inside perimeter and, e.g., an axially 
oriented pro?le on the lateral part of the input member. The 
advantages of axial plug-in connections in accordance With 
the invention are that they compensate for axial displace 
ments and facilitate the manufacturing process by virtue of 
a modular con?guration, because systems of this kind can be 
built by plug-in assembly Without further resort to fastening 
undertakings such as, e.g., Welding or riveting, thus alloWing 
the use of Work stations that are not equipped With the 
respective infrastructure. 

[0021] Further advantageous embodiments of axial plug 
in connections betWeen components of the damper and 
components of the turbine Will be described hereinafter. An 
advantageous con?guration has tWo components of the tWo 
units to be connected meeting each other approximately at a 
right angle, i.e., in the form of a radially and an axially 
extending ?ange, respectively, With the tWo parts in a 
form-?tting engagement. In this, it may be advantageous to 
provide the radially extending ?ange With external teeth and 
the axially extending ?ange With axially oriented teeth. 
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[0022] It may also be advantageous if a radially extending 
?ange-like part has closed cutouts, distributed along a circle 
of smaller radius than the outside perimeter, that are engaged 
by axially directed extremities of the axially extending 
?ange-like part. 

[0023] Apreferred embodiment may be a radially oriented 
?ange-like part that, starting at its inside perimeter, folloWs 
the shape of the turbine shell outWards in the radial direction 
and is attached in this portion, e.g., Welded or riveted. From 
there, the ?ange-like part bends into the radial direction and 
has a toothed pro?le along its exterior circumference that is 
engaged by the lateral part of the input member of the 
damper. For this purpose, the lateral part at its exterior 
circumference bends into the axial direction and forms the 
axially directed ?ange-like part that carries, e.g., the axially 
oriented toothed pro?le. 

[0024] A further advantageous embodiment may include a 
?ange-like part in the shape of an annular disk that adjoins 
along its inside perimeter the turbine shell and conforms to 
the shape of the turbine shell toWards the inside in the radial 
direction, is attached in the shape-conforming portion as 
described above and then curves into the axial direction. The 
pro?le facing aWay from the turbine shell in axial direction, 
e.g., a toothed pro?le, engages in closed recesses distributed 
over the circumference of a radially directed lateral part and 
in this manner forms an axial plug-in connection. To form 
this plug-in connection, it may be necessary for the axially 
directed toothed pro?le to pass through the output member 
before engaging the input member of the damper, given that 
the output member is interposed axially betWeen the turbine 
and the input member. For this purpose, the output member 
has a circular arrangement of elongated holes matching the 
number of teeth. The angular Width of the holes corresponds 
to the maximum angular displacement of the input and 
output members relative to each other so that at the same 
time the elongated holes in combination With the axially 
directed teeth of the axially oriented ?ange-like part that is 
connected to the turbine form at least one stop for the 
angular displacement of the damper. 

[0025] In an advantageous arrangement, the axially 
extending ?ange-like part can itself be in the form of a hub 
that carries the turbine, the latter being connected to the hub 
by, e.g., Welding or riveting. The hub carrying the turbine, in 
turn, can be seated on a further hub that performs the 
function of the rotary output element and is attached to the 
transmission shaft. The axially extending ?ange-like part 
has a pro?le established, e.g., by axially oriented teeth that 
extend into enclosed cutouts corresponding to the number of 
teeth in the ?ange Whereby an axial plug-in connection is 
formed. Depending on the con?guration of the damper, it 
may be necessary With this embodiment, too (as described 
above), to provide in the output member an appropriate 
arrangement of elongated holes Which, in combination With 
the axially directed pro?le of the axially oriented ?ange for 
the axial plug-in connection, can function as stops for the 
relative displacement betWeen the input and output members 
of the damper. The output member, being a radial extension 
of the hub that is attached to the transmission shaft, may also 
be con?gured as a separate ?ange-like part, in Which case 
the ?ange needs to be centered on the hub and attached 
through a rotationally ?xed connection. 

Jul. 19, 2001 

[0026] It can further be advantageous if an annular disk in 
the form of a radially extending ?ange-like part With an 
exterior pro?le, e.g., an arrangement of external teeth, is 
centered on the hub that carries the turbine. By attachment 
means such as, e.g., rivets, the annular disk is rotationally 
tied to the turbine, and its outWard-pointing teeth, mentioned 
above by Way of an example, engage a lateral part that is 
bent in the axial direction along the interior perimeter and 
(also by Way of example) has a complementary, axially 
directed toothed pro?le. In this case, too, a connection is 
established that constrains rotational but alloWs translational 
displacement of the engaged parts relative to each other. The 
angular displacement of the damper may advantageously be 
de?ned by means of a toothed pro?le With play betWeen the 
respective tooth ?anks of the hub and the annular disk. The 
outWard-facing pro?le of the hub may also be engaged by 
the inWard-facing pro?le of the output member, albeit With 
out play at the ?anks, in order to secure the output member 
for rotation With the hub. This has the advantage of saving 
space in the axial direction of the hub, given that the relative 
axial displacement occurring betWeen the damper and the 
turbine as a result of the axial movement of the control 
piston is already compensated for by the axial plug-in 
connection. 

[0027] The axial plug-in connection betWeen the damper 
and the turbine in different practical variations may be 
arranged, e.g., at a radial distance beyond the energy-storing 
devices, at an intermediate radius betWeen the storage 
devices in the case of at least tWo damper stages, or inside 
the radial distance of the storage devices. 

[0028] Other embodiments of the invention concern the 
advantageous design of the damper. The damper may be of 
the single-stage or multi-stage type. A dual-stage damper 
may be con?gured in such a Way that the damper stages can 
function in a serial or parallel mode, With the additional 
possibility of different limits of rotation so that, e.g., in a 
serial arrangement of the damper stages the relative rotation 
of one stage is stopped before the other stage, e.g., for the 
purpose of achieving particular damping characteristics. 

[0029] In connection With the damper, it is also advanta 
geous to combine different energy-storing devices, e.g., by 
selecting arc-shaped springs in a radially exterior damper 
stage, and short, stiff spring elements for use in smaller 
diameter areas so that, e.g., a damper characteristic can be 
achieved that provides a high amount of energy to compen 
sate for both large-amplitude rotational irregularities at loW 
RPM and small-amplitude rotational irregularities at high 
RPM. In this kind of an arrangement, the arc-shaped springs 
in the radially exterior area may be pre-bent to their Working 
diameter and are retained radially by a chamber that is 
formed by at least one lateral part or by other components of 
the damper or of the torque-transmitting apparatus, e.g., by 
the Wall of the housing. In addition, there may be Wear 
reducing components such as Wear-protection shells inter 
posed betWeen the arc-shaped springs and the chamber, With 
the characteristic of the arc-shaped spring being determined 
by all of the aforementioned factors. 

[0030] It can be advantageous to provide the individual 
damper stages With displacement properties that depend on 
the direction from Which the torque is introduced. Thus, the 
damper system may be designed to function in tWo stages in 
the “pull” mode and in one stage in the “push” mode. In this 
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manner, the damper characteristic may be adapted to the 
possibility of hard transient peaks in the torque-?oW that are 
introduced from the “push” side, i.e., from the input shaft of 
the transmission, in Which case, e.g., the soft damper stage 
is bypassed completely and the ?rm damper stage is -effec 
tive instantly. The bypass can be accomplished by means of 
limit stops that block angular displacement against the drive 
direction in the input and output members of the damper 
stage that is inactive in the push mode. 

[0031] It is advantageous to accommodate the storage 
devices in disk-shaped parts that have dimensionally 
matched recesses into Which the storage devices are ?tted 
and Which may at their ends have force-introduction ele 
ments facing against the direction of the restoring force. The 
force-introduction elements retain and thereby compress the 
storage devices When the input and output members are 
displaced in relation to each other. The disk-shaped parts 
forming the input and output members may be arranged in 
such a manner that either the input or output member is 
formed by tWo mutually connected lateral parts, While the 
other of the tWo members is formed by a corresponding 
disk-shaped, ?ange-like part arranged betWeen the tWo lat 
eral parts. A further embodiment that brings cost advantages 
has tWo disk-shaped parts, one representing a lateral part 
serving as input member and the other representing a lateral 
part serving as output member. In tWo-stage dampers, it can 
further be cost-effective to use a common disk-shaped part 
Working With both damper stages. 

[0032] Further in the interest of optimiZing cost, the disk 
shaped parts may take on additional functions. For eXample, 
as mentioned already, one or more disk-shaped parts may 
form a chamber for the energy storing devices, or they may 
contain the aXial plug-in connection betWeen the damper and 
the turbine, and/or they may perform other functions. 

[0033] It is further advantageous for cost-optimiZation if 
disk-shaped parts and different other components are made 
of one piece. Thus, e.g., the output member of the damper 
together With the rotary output element (e.g., the hub that is 
arranged on the transmission shaft), or the output member 
together With the hub that carries the turbine, may be made 
of one piece. 

[0034] An advantageous and cost-effective embodiment of 
means for limiting the eXtent of angular displacement avoids 
the need for special stops. For this purpose, a circular 
arrangement of elongated holes may be provided on at least 
one disk-shaped part, Where the fasteners (e.g., rivets) that 
are in any case already provided pass through the holes and 
are held on the opposite side by another disk-shaped part 
and/or by means of a sheet metal holder. The angular Width 
of the elongated holes is preferably selected so that the 
eXtent of relative angular displacement betWeen the input 
member and the output member is limited by the ends of the 
elongated holes stopping the shafts of the fasteners. 

[0035] It is advantageous to provide displacement-limiting 
stops insofar as a damper or either some or all of the damper 
stages can be bypassed, so that the damper or the damper 
stages can be protected from Wear. This may apply particu 
larly in the case of Wear-prone versions With storage devices 
that, e.g., contain arc-shaped springs, permit large angular 
displacements, and/or are eXposed to strong shock loads. To 
guard against premature failure, it is advantageous if ini 
tially one damper stage is totally bypassed by means of 

Jul. 19, 2001 

displacement-limiting stops, While the second stage is either 
not bypassed at all or only at a later point. When a damper 
or a damper stage reaches its limit stop, the torque that 
previously entered into the energy-storing device is trans 
mitted through the stop directly to the output member of the 
bypassed damper or damper stage. It may also be advanta 
geous to provide different angular displacement limits in the 
damper device and its damper stages depending on the 
direction of the torque, i.e., Whether the torque Works in the 
pull or push direction, respectively. Thus, it may be advan 
tageous, for eXample, to provide limit stops in such a manner 
that a damper stage is entirely bypassed in the costing mode. 
Likewise, there may be advantages to a con?guration in 
Which, e.g., one damper stage Works only in the coasting 
direction While the other stage Works only in the pull 
direction. 

[0036] The novel features that are considered as charac 
teristic of the invention are set forth in particular in the 
appended claims. The improved apparatus itself, hoWever, 
both as to its construction and its mode of operation, 
together With additional features and advantages thereof, 
Will be best understood upon perusal of the folloWing 
detailed description of certain presently preferred speci?c 
embodiments With reference to the accompanying draWing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] FIG. 1 is a fragmentary sectional vieW of a novel 
torque-transmitting apparatus With a tWo-stage damper. 

[0038] FIG. 2 is a fragmentary sectional vieW of a further 
embodiment of a torque-transmitting apparatus With an aXial 
plug-in connection located at a radial position betWeen the 
energy-storing devices of tWo damper stages. 

[0039] FIG. 3 is a fragmentary sectional vieW of an 
embodiment of the invention With axially directed projec 
tions formed on the hub. 

[0040] 
damper. 

[0041] FIG. 5 is a fragmentary sectional vieW of an 
embodiment of a damper. 

FIG. 4 is a partial vieW of a disk-shaped part of a 

[0042] FIG. 6 represents a fragmentary vieW of another 
embodiment of a damper. 

[0043] FIG. 7 is a fragmentary aXial sectional vieW of an 
embodiment of a torque-transmitting apparatus With a 
single-stage damper. 

[0044] FIG. 8 is a fragmentary aXial sectional vieW of an 
embodiment of a torque-transmitting apparatus With a tWo 
stage damper and a tWo-part hub. 

[0045] FIGS. 9-12 are fragmentary sectional vieWs of 
further embodiments of tWo-part turbine dampers. 

[0046] FIG. 13 represents an embodiment With a damper 
docked ?Xedly to the turbine shell. 

[0047] FIG. 14 represents a modi?ed version of the 
damper of the embodiment of FIG. 13. 

[0048] FIG. 15 represents a detail of an embodiment 
comprising a damper that is docked ?Xedly to the turbine 
shell. 
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[0049] FIG. 16 represents an embodiment of a torque 
transmitting apparatus comprising a damper that is docked 
?xedly to the turbine shell. 

[0050] 
FIG. 16. 

FIG. 17 represents a hub of the embodiment of 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0051] The torque-transmitting apparatus 1 shoWn in FIG. 
1 has a housing 2 con?ning a torque converter 3. The 
housing 2 is connected to a driving shaft that can constitute 
the output shaft of a prime mover such as, e.g., the crank 
shaft of a combustion engine. As is knoWn, the housing 2 is 
constrained to rotate With the shaft by a sheet metal disk that 
is connected at an inner radius With the driving shaft and at 
an outer radius With the housing. 

[0052] The housing 2 comprises a shell 4 adjoining the 
driving shaft or the combustion engine and a further shell 5 
axially distant from the driving shaft and attached to the 
housing shell 4 by means of a Weld 2a. The tWo housing 
shells 4 and 5 are connected and sealed at their radially outer 
portions by a Welded connection 6. In the illustrated embodi 
ment, the housing shell 5 simultaneously serves as the outer 
shell of the pump 7. This is accomplished by connecting the 
vane portions 8 to the housing shell 5 in a manner knoWn 
manner per se. Aturbine 10 is interposed axially betWeen the 
pump 7 and the radially extending Wall 9 of the housing shell 
4. A stator 11 is provided betWeen the radially interior 
portions of the pump 7 and the turbine 10. 

[0053] Furthermore, the internal space 12 enclosed by the 
housing shells 4, 5 contains a torque-elastic damper 13 that 
establishes torque-elastic connection betWeen the output hub 
14 and a driving part. In the illustrated embodiment, the 
driving part is formed by the housing shell 4 in the case 
Where the lockup clutch 15 is engaged or operates With slip. 
When the lockup clutch 15 is disengaged or slipping, the 
driving part is formed by the turbine 10. The converter 
lockup clutch 15 is arranged in series With the damper 13. 

[0054] The hub 14 representing the rotary output element 
of the torque-transmitting apparatus 1 can be coupled 
through an interior toothed pro?le 16 to an input shaft (not 
shoWn) of a transmission. The turbine 10 is rotatable Within 
a limited angular range relative to the rotary output element, 
i.e., the hub 14, against the opposition of the damper. In the 
case of a damper based on the principle of shear How of a 
hydraulic medium, While the relative rotation betWeen the 
turbine 10 and the output element 14 Would still be damped, 
the angle of relative rotation Would be unrestricted. 

[0055] The output hub or rotary output element 14 is 
non-rotatably connected, e.g., Welded or caulked, to the 
?ange-like output member 17 of the torque-elastic damper 
13. The input member 18 of the torque-elastic damper 13 is 
at its outer perimeter bent in the axial direction toWards the 
turbine and forms an axially oriented ?ange-like part 19 With 
a rim of axially directed teeth 20. At its interior perimeter the 
input member 18 is bent in the axial direction toWards the 
housing shell 4 and has a rim of axially directed teeth 21 so 
that the input member 18 transmits the torque ?oW through 
form-locking connections to the lockup clutch 13 and the 
turbine 10 by means of the toothed rims 20, 21. For this 
purpose, a radially oriented ?ange-like part 22 is attached to 
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the turbine 10 by a Weld 24 along its inner perimeter to the 
outside of the turbine shell 23. The ?ange-like part 22 along 
its outside perimeter has a toothed rim 26 and thereby forms 
an axial plug-in connection 78 to the input member 18 of the 
damper 13. 

[0056] Input member 18 and output member 17 in the 
axial space betWeen them enclose a ?ange-like intermediate 
part 27 Which simultaneously constitutes the output member 
of the ?rst damper stage 28a and the input member of the 
second damper stage 28b. Input member 18, output member 
17 and intermediate part 27 are equipped in an essentially 
knoWn manner With WindoWs for holding the energy-storing 
devices in the form of coil springs 29, 30 for the tWo damper 
stages 28a, 28b. 

[0057] In the axial direction, input member 18 is con 
nected to an intermediate part 27, and the intermediate part 
27 is connected to the output member 17 by means of 
fasteners, here in the form of rivets 31, 32. The given range 
of play by Which the parts can rotate relative to each other 
is limited by the rivets passing through elongated perfora 
tions 33, 34 that are arranged along a circle on the input 
member 18 and on the intermediate part 27, forming stops 
limiting the extent of travel of the rivets Within the holes. As 
axial retainers for the rivets 31, 32, ring-shaped membranes 
35, 36 are provided on the side of the perforations 33, 34. 
The axial spacing of the input member 18 from the inter 
mediate part 27 and of the intermediate part 27 from the 
output member 17 is provided by energy-storing devices 
Working in the axial direction betWeen the respective parts, 
represented in this embodiment by plate springs 44, 45. 

[0058] The input member 18 at its interior perimeter has a 
pro?le shape designed to accommodate the energy-storing 
devices 30 so as to make optimum use of the available axial 
space, then turning into the axial direction to form an axially 
oriented ?ange-like part 37 With a rim of axially directed 
teeth 21, Where the input member 18 meets the exterior 
toothed rim 39 of a friction-lining carrier 38 in a form 
locking engagement. The friction-lining carrier 38 is cen 
tered on a shoulder 41 by means of lugs 40 bent into the axial 
direction toWards the control piston 43 and is faced on both 
sides With friction linings 42 along its outer perimeter. The 
friction-lining carrier 38 is interposed in the axial direction 
betWeen the control piston 43 and the annular disk 46. The 
latter is attached in a rotation-blocking connection to the 
housing shell 4, Which in the respective area extends in the 
radial direction. Fastener means such as the impulse Weld 48 
of the present example are used for the connection. The 
annular disk 46 has cut-outs 47 distributed along a circle that 
serve to promote circulation and cooling of the chamber 49 
that is formed betWeen the annular disk 46, the control 
piston 43 and the friction-lining carrier 38. The annular disk 
is centered on the housing 2 by means of projections 57 
arranged in a circle on the housing shell 4. 

[0059] The axial displacement of the control piston 43 
effects the slipping engagement, full engagement and dis 
engagement of the lockup clutch 15. The control piston is 
actuated by the pressure differential in the chamber 50 that 
is located in the axial direction betWeen the control piston 43 
and the housing shell 4 and is supplied from a pressure pump 
(not shoWn) With a pressure medium entering through a 
channel 51 from the radially interior direction. To seal off the 
chamber 50, the control piston 43 is equipped along its inner 
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and outer perimeter With sealing means 51a, 52. Also, in 
order to improve guidance and to prevent canting and 
thereby jamming of the control piston, the latter is bent into 
the axial direction at one perimeter, such as at the interior 
perimeter in the present embodiment. To avoid slippage at 
the sealing means of the piston 43, the latter has a form 
locking engagement With the housing 2 through an axially 
oriented pro?le 54 Which in the present embodiment consists 
of alternating ring segment-like recesses 53 and projections 
55 that are distributed over the circumference and are 
engaged by the complementary-shaped pro?le 56 of the 
housing shell 4. 

[0060] The embodiment of FIG. 1 illustrates the function 
of the torque-transmitting apparatus 1 as folloWs: When the 
lockup clutch is open, the torque is transmitted by the pump 
7 driving the turbine 10, assisted in knoWn manner by the 
free-Wheeling stator 11, through the converter medium that 
?lls the interior space 12 to the ?ange-like part 22 from 
Where the torque is introduced through an axial plug-in 
connection formed by the engagement of toothed rims 20, 26 
into the input member 19 of the damper 13. When the lockup 
clutch 15 is closed, the torque-?oW path runs through the 
form-locking engagement of the mutually complementary 
pro?les 54, 56 as Well as through the annular disk 46 that is 
connected to the housing 2. Through the friction engagement 
of the control piston 43 and the annular disk 46 With the 
friction linings 42, the torque is introduced into the friction 
lining carrier 38 Which, by means of the axial plug-in 
connection With toothed rims 21, 40, transmits the torque to 
the input member 18. Continuing from the input member 18, 
the torque How is smoothed in the damper 13 by means of 
energy-storing devices 29, 30. The angular displacement of 
both damper stages 28a, 28b is bounded by limit stops 33, 
34 and matched to the characteristics and properties of the 
energy-storing devices 29, 30. If a friction component is 
needed in the damper 13, i.e., in the damper stages 28a, 28b, 
the energy-storing devices 44, 45 are designed indepen 
dently of each other in such a manner that a frictional 
engagement occurs for the ?rst damper stage 28a betWeen 
the securing membranes 35, 36 and the input member 17 
and/or for the second damper stage 28b betWeen the secur 
ing membranes 35, 36 and the intermediate part 27. The 
output member 17 of the damper 13 transmits the torque to 
the hub 14 representing the rotary output element of the 
torque-transmitting apparatus 1, from Where the torque is 
introduced into the transmission shaft. 

[0061] FIG. 2 shoWs an inventive torque-transmitting 
apparatus 101 of similar con?guration as the torque-trans 
mitting apparatus 1, but With a modi?ed damper 113. The 
pump 107, stator 111, turbine 110, the overall construction, 
function and arrangement of the lockup clutch 115 are 
provided in similar manner as has been described in con 
nection With FIG. 1. 

[0062] The axial plug-in connection 178 in this embodi 
ment is formed by the ?ange-like part 122, Which is engaged 
Without play in recesses 120 that are distributed over the 
circumference of the input member 118. At its interior 
perimeter, the ?ange-like part 122 is connected to the shell 
123 of the turbine 10—by a Weld 124 in the illustrated 
example. Subsequently, the ?ange-like part 122 conforms to 
the shape of the turbine shell at a radial distance, then turns 
into the axial direction toWards damper 113, Where its rim of 
axially oriented teeth 126 engages the openings 120 of the 
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input member 118. The toothed engagement occurs at a 
radius inside the ?rst damper stage 128a and outside the 
second damper stage 128b Where the ?ange-like part 122 
runs in the axial direction and passes through elongated 
perforations 133 formed along a circle on the intermediate 
part 117 that is provided as output member of the ?rst 
damper stage 128a. Simultaneously, the ?ange-like part 122 
forms the limiting stops for the relative angular displace 
ment betWeen the input member 118 and the intermediate 
part 117 Within the angular range that is delimited by the 
perforations 133. Thus, the energy-storing devices 129 are 
bypassed in the case of large angular displacements and are 
protected against the possibility of harmful effects from high 
transient peaks in the torque ?oW. In this embodiment, the 
energy-storing devices of the ?rst, radially exterior damper 
stage 128a are formed in a knoWn manner as arc-shaped 
springs 129 that are accommodated and retained at their 
outside radius by a chamber 118b formed by the peripheral 
portion of the input member 118 that is bent into the axial 
direction toWards the turbine 110 and by an additional lateral 
part 118a enclosing the arc-shaped springs on the side facing 
the turbine 110. The chamber 118b has provisions for 
applying a force in the longitudinal direction of the springs 
in the shape of protrusions 118c of the input member 118 and 
the lateral part 118a, and Wear-protection shells may be 
interposed betWeen the inside Wall at the circumference of 
the chamber 118b and the arc-shaped springs 129. The 
intermediate part 127 representing the output member of the 
?rst damper stage 128a is arranged betWeen the input 
member 118 and the lateral part 118a (relative to the axial 
direction) and is equipped With radially arranged extremities 
127a along its outside perimeter. A further radially extend 
ing ?ange-like part 127b is connected to the intermediate 
part 127 through fasteners such as the rivets 131 shoWn in 
the present embodiment. With openings 130a formed in a 
knoWn manner, the ?ange-like part together With the inter 
mediate part 127 holds the energy-storing devices of the 
second damper stage 128b, in this embodiment represented 
by short, stiff helix springs 130 distributed evenly along a 
circle. On the output side, the force introduction into the 
springs is accomplished With the output member 117 that is 
interposed in the axial direction betWeen the intermediate 
part 127 and the ?ange-like part 127b With openings 117a 
corresponding to the dimensions of the helix springs 130 
that in the present embodiment consist of sets of helix 
springs nested inside each other. At its outer perimeter, the 
output member 117 has extremities 117b that are directed 
outWards in the radial direction and engage openings 127c in 
the ?ange-like part 127b With play, thus alloWing the 
intended range of angular displacement for the second 
damper stage 128b and providing limit stops so that the 
second damper stage 128b Will be bypassed When the 
angular displacement of the, extremities 117b Within the 
openings 127c has reached the limit. 

[0063] By the interposition of energy-storing devices—in 
this case plate springs 144, 145—the respective input and 
output members 118, 127 of the ?rst damper stage 128a and 
127, 117 of the second damper stage 128b are spaced apart 
from each other, and through appropriate selection of the 
spring constants of the plate springs 144, 145, it is possible 
to achieve a desired amount of frictional torque at the 

friction surfaces 144a, 145a. 
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[0064] In the present embodiment, the output member 117 
and the output element 114 With the interior toothed pro?le 
116 for the torque-transmitting connection to the transmis 
sion shaft (not shoWn) are formed as one integral part. 

[0065] FIG. 3 illustrates an embodiment of a similar 
torque-transmitting apparatus 201 similar to the torque 
transmitting apparatuses 1 and 101 With a housing 202 that 
also contains a torque converter 203. The pump 208 and the 
stator 211 are con?gured and arranged in the same manner 
as has been described in the context of FIG. 1. 

[0066] The turbine 210 is spaced apart from the stator 211 
by means of a roller bearing 211a and is connected to a hub 
210a by means of a Weld 210b made, e.g., by impulse 
Welding. The hub 210a is centered on a projection 214b of 
the hub 214 extending axially toWards the stator 211. The 
hub 214 represents the output element of the torque-trans 
mitting apparatus 201 and has an interior toothed pro?le 216 
for a form-locking engagement With the outWard-facing 
pro?le of a transmission shaft 272. For optimum use of 
space in the axial dimension, the projection 214b surrounds 
the outside of the stationary sleeve 270 that supports the 
stator 211 through a free-Wheeling hub 271. In the axial 
direction, the hub 210a is held in place on the projection 
214b by a retaining ring 214a. To limit the relative angular 
displacement betWeen the turbine 210 and the hub 214, i.e., 
the Working range of the damper 213, the hub 210a has 
axially directed bolts 273 engaged With the required amount 
of rotational play in openings 274 of the hub 214, the latter 
representing at the same time the output member 217 of the 
damper 213. 

[0067] To accommodate the control piston 243 of the 
lockup clutch 215, a further hub 275 is slidably supported on 
the transmission shaft and rotatable relative to the hub 214 
by means of a roller bearing 275a retaining the hub 275 
engaged With the housing 202. In ?rst axially and then 
radially outWards directed Wall portions 202a, 202b of the 
housing 202, axial and radial toothed pro?les are, respec 
tively, arranged for a form-locking engagement With 
complementary toothed pro?les 275b on the hub 275. On the 
axially extending circumference of the hub 275, a seal 251 
is provided for sealing the piston 243. 

[0068] Located at a farther radius, the piston 243 has 
ridges 243a running in a circle and projecting axially 
toWards the friction-lining carriers 238. When the piston 243 
is displaced in the axial direction, the ridges 243a bear 
against the clutch disks 238a and the friction-lining carriers 
238 that are faced on both sides With friction linings 242, 
resulting in slipping engagement, full engagement, and 
disengagement of the lockup clutch 215. The axial displace 
ment of the piston 243 is energiZed by the application of 
pressure differentials of a pressure medium entering through 
a channel (not shoWn) into the tightly sealed chamber 250 
that is formed by the piston 243a Where the sealing interface 
betWeen the outer circumference of the piston 243 and the 
housing 204 is formed by a seal 252. 

[0069] The clutch disks 238a and an additional annular 
disk 277 that serves as take-up surface against the clutch 
force are at their exterior circumference engaged by a 
rotation-blocking toothed pro?le and secured axially by a 
retaining ring 276a in the exterior disk holder 276 that is 
Welded to the housing 204. The friction-lining carriers 238 
are held at their inside perimeter in the interior disk holder 
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2186 by a rotation-blocking tooth pro?le. Consequently, 
When there is friction engagement betWeen the clutch disks 
238a and the friction linings 242, a torque-locked connec 
tion is established betWeen the housing 202 and the interior 
disk holder 218e, Whereby the latter imparts the applied 
torque to the input member 218. For this purpose, the inner 
disk holder is shaped as a ring of approximately rectangular 
cross-sectional pro?le. The portion of the disk holder that is 
running in the axial direction toWards the housing 204 
supports the friction-lining carriers 238, While the second 
portion, extending outWards in the radial direction, is 
attached to a radially directed portion of the input member 
218 in a non-rotatable connection by means of fasteners 
such as the rivets 231 that are arranged along a circle in the 
illustrated example. 

[0070] As has been described, the input member 218 of the 
damper 213 takes up the applied torque in the case Where the 
lockup clutch 215 is closed or at least partially engaged. 
When the lockup clutch 215 is open as Well and When it is 
slipping, the torque (or a portion of the torque When the 
lockup clutch 215 is slipping) is passed on from the turbine 
210 through an axial plug-in connection 278 to the input 
member 218 in the same manner as Was described in the 
context of FIG. 1, but using the arrangement and functional 
concept of FIG. 2, Where the input member 218 together 
With the lateral part 218a forms a chamber 218b to accom 
modate the arc-shaped springs 229 With the Wear-protection 
shells 218d inserted at the contact surfaces. In order to form 
the axial plug-in connection 278, the axially directed portion 
of the input member 218 is extended at the outer circum 
ference toWards the turbine in such a manner that its axially 
directed toothed rim 226 can engage the outWard-pointing 
toothed rim 220 of the radially directed ?ange-like part 222 
that is attached to the turbine. 

[0071] Input member 218 and lateral part 218a are con 
nected by means of fasteners represented in the present 
embodiment by the rivets 231 With spacer bolts 231a to hold 
them at a ?xed distance from each other. Arranged in the 
space extending in the axial direction betWeen input member 
218 and lateral part 218a is the intermediate part 227 in the 
shape of a disk-shaped part 227 serving as output member of 
the ?rst damper stage 228a and as input member of the 
second damper stage 228b. The detail con?guration of the 
disk-shaped part 227 is illustrated in a partial vieW in FIG. 
4. 

[0072] The FIGS. 3 and 4 shoW a disk-shaped part 227 
With radially directed extremities 227a arranged at the 
exterior circumference and serving as force-introduction 
elements for the arc-shaped springs (FIG. 3). Distributed 
along a circle of smaller radius in the disk-shaped part are 
elongated openings 233 through Which the rivets 231 pass, 
permitting relative rotation betWeen the input member and 
the output member of the ?rst damper stage 228a Within a 
limited angular range. As soon as the rivets 231 reach the 
borders of the cutouts 233, the ?rst damper stage 228a is 
bypassed and the applied torque is transmitted through the 
contact points betWeen the rivets 231 and the cutouts 233, 
Whereby the arc-shaped springs are protected against greater 
amounts of torque and angular displacement. The rest posi 
tion of the rivets 231 in the illustrated embodiment is not 
centered Within the cutouts 233 (seen in the circumferential 
direction), meaning that the range of angular displacement is 
not equal in both directions but is smaller in the “push” 
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direction than in the “pull” direction. In an inventive 
embodiment not shoWn in the drawing, the rivets 231 can be 
in direct contact With the border 233a of the elongated 
openings 233 so that this damper stage is being bypassed 
immediately in the push direction Without an angular dis 
placement, thus providing a damper With one active stage in 
the push direction and tWo active stages in the pull direction. 
Distributed over another yet smaller circle in the disk 
shaped part are further openings 227b to hold the energy 
storing devices in the form of short helix springs 230 nested 
inside each other (FIG. 3). At their outer radius, the open 
ings 227b have ?aps 230a that are bent toWards the lockup 
clutch 215 to secure the helix springs 230 in the axial 
direction. By means of the rivets 232 passing through holes 
227c (FIG. 4) distributed along a circle of intermediate 
radius betWeen the openings 233, 227b, the disk-shaped part 
227 is connected to a further ?ange-like part (227b) that has 
openings With ?aps (227c) bent axially toWards the turbine 
to accommodate the helix springs 230. The ?ange-like part 
(227c) is formed into the shape of a cup extending in the 
axial direction to provide space in the axial dimension 
betWeen the intermediate part 227 and the ?ange-like part 
(227b) to accommodate the hub 214. The hub 214 is 
extended radially into a disk shape to serve as output 
member 217 of the damper 213 and thus of the second 
damper stage 228b. To provide space for and couple a force 
to the helix spring 230, the output member 217 has openings 
217a distributed along a circle so that the hub 217 is 
rotatable relative to the intermediate part 227 against the 
restoring force of the helix springs 230. This produces the 
damping effect of the second damper stage 228b Wherein the 
range of angular displacement is limited by the play of the 
bolts 273 in the openings 274. 

[0073] The input member 218 and the output member 227 
of the ?rst damper stage 228a as Well as the input member 
227 and the output member 217 of the second damper stage 
228b are elastically clamped against each other by the action 
of the interposed plate springs 244, 245. Thus, With an 
appropriate selection of the spring characteristic, a friction 
effect of a desired magnitude can be generated betWeen the 
respective input and output members 218, 227 and 227, 217 
at the friction surfaces 244a, 245a, Where the friction surface 
245a is provided by a series of projections distributed along 
a circle on the lateral part 218a. 

[0074] FIG. 5 illustrates an embodiment of a damper 313 
in single-stage con?guration. The torque to be transmitted is 
introduced into the damper 313 through the tWo lateral parts 
318a, 318b that form the input member 318. The contribu 
tions to the torque coming from the lockup clutch 315 are 
introduced into the damper 313 through the toothed rim 321 
of the lateral part 318a of the input member 318. The 
contributions to the torque coming from the turbine 310 are 
introduced through the inventive plug-in connection 378 
into the input member 318, represented by its lateral part 
318b. In addition, a disk-shaped part 322 is connected by 
means of rivets 332 With the turbine 310, With the hub 314 
(that represents the output element and is connected to the 
transmission shaft 372 through a toothed pro?le 316) and 
With the output member 317. The spacer bolts 332a are 
provided to alloW an angular displacement of the output 
member 317 relative to the turbine 310, hub 314 and lateral 
part 322 Within a range that is delimited by the borders of 
elongated openings 334. The disk-shaped part 322 is 
engaged in a toothed exterior pro?le 314a of the hub 314 
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Without play. At its outer circumference, the disk-shaped 
part 322 has an exterior toothed rim 326 that forms the 
play-free plug-in connection 378. Also engaged in the 
toothed exterior pro?le 314a of the hub 314 is the output 
member 317 of the damper 313, Which has a toothed inner 
perimeter 317a With an amount of play betWeen the oppos 
ing tooth ?anks that determines the range of relative angular 
displacement betWeen the input member and the output 
member in opposition to the restoring torque of the energy 
storing devices 329. It should be noted, hoWever, that the 
openings 334 and the elongated further openings 333 that 
are located farther out in the radial direction on the output 
member 317 Will permit a larger amount of angular dis 
placement. Nevertheless, it is conceivable in principle that 
the maximum amount of angular displacement is determined 
by any one of the three elements 317a, 333, 334. 

[0075] The energy-storing devices 329 have the shape of 
arc-shaped springs 329. The con?guration of the chamber 
318c that accommodates the arc-shaped springs 329 as Well 
as the arrangement and function of the force-introducing 
elements have been described previously in the context of 
FIGS. 2 and 3. 

[0076] The lateral parts 318a, 318b are connected in the 
axial direction by means of rivets 331 and spacer bolts 331a 
and are held at a suitable distance from each other to alloW 
the output member 317 to be arranged Within the axial space 
betWeen them. Interposed betWeen the lateral part 318a and 
the output member 317 is a plate spring Whose axial thrust 
determines the intensity of the frictional engagement 
betWeen the output member 317 and a circular ridge 318d 
formed on the lateral part 318b. 

[0077] FIG. 6 illustrates a further embodiment of a tWo 
stage damper 413 of the kind that Was described in the 
context of FIG. 3, except for the folloWing distinguishing 
features: The turbine 410 is supported in a manner permit 
ting relative rotation directly by the hub 414 that forms the 
output element; it is centered on a shoulder 414b provided 
for this purpose and secured in the axial direction by a 
retaining ring. Thus the hub 210a shoWn in FIG. 3 can be 
omitted. The bolts 473 delimiting the maximum angular 
displacement betWeen output member 417 and output mem 
ber 418 are distributed along a circle and con?gured to 
protrude directly from the hub 414 into the axial direction, 
engaging the input member 418 through elongated openings 
474 that provide the limiting stops. For the form-locking 
engagement With the lockup clutch (not shoWn), a ring 4186 
of rectangular pro?le is attached to the input member 418 by 
means of rivets (231) that are arranged along a circle. The 
radially directed portion of the ring 4186 is riveted to the 
input member 418, While the axially directed portion pro 
vides the form-locking engagement With the lockup clutch 
by means of an axially directed pro?le. 

[0078] FIG. 7 illustrates a further inventive embodiment 
of a torque-transmitting apparatus 501 With a single-stage 
damper 513 and a modi?ed lockup clutch 515. 

[0079] The control piston 543 of the lockup clutch 515, 
Which is axially displaceable, sealed and centered on the 
transmission shaft 572, carries a friction lining 542 along its 
radially exterior peripheral area on the side that is facing the 
friction surface 504a on the housing 504. When the clutch is 














