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FORCE TRANSMISSION DEVICE IN the spring - mass system is disposed between the first torsion 
PARTICULAR FOR POWER TRANSMISSION damper stage and the second torsion damper stage , which is 

BETWEEN A DRIVE ENGINE AND AN intended to yield particularly favorable transmission prop 
OUTPUT erties . The spring - mass system can have a variable reso 

nance frequency for use in a broader frequency band , 
wherein the resonance frequency can be influenced through 

Matter enclosed in heavy brackets [ ] appears in the a control- or regulation system . 
original patent but forms no part of this reissue specifica- Furthermore a force transmission device is known from 
tion ; matter printed in italics indicates the additions the printed document DE 197 81 582 T1 , which includes a 
made by reissue ; a claim printed with strikethrough 10 hydrodynamic clutch and a device for locking up the hydro 
indicates that the claim was canceled , disclaimed , or held dynamic clutch , wherein a mechanical assembly is provided , 
invalid by a prior post - patent action or proceeding . which is used for controlling the relative rotation between 

the input- and output device for the power transmission 
RELATED APPLICATIONS device . 

In order to dampen the effect of an excitation over a broad , 
This patent application is a reissue of U.S. Pat . No. advantageously the entire . rotation speed range of a drive 

8,161,739 , issued on Apr. 24 , 2012 , which is hereby incor- engine , tuned mass vibration dampers that can be adapted to 
porated by reference , as if fully set forth herein . U.S. Pat . a speed of rotation are provided in the drive trains according 
No. 8,161,739 matured from U.S. application Ser . No. to DE 198 31 160 A1 , wherein the tuned mass vibration 
12 / 800,937 , filed May 26 , 2010 , which is a continuation of 20 dampers can dampen torsional vibrations over a larger speed 
International patent application PCT / DE 2008/001900 filed of rotation range , ideally over the entire speed of rotation 
on Nov. 17 , 2008 claiming priority from and incorporating range of the drive engine , in that the resonance frequency is 
by reference German patent application DE 10 2007 057 proportional to the speed of rotation . The tuned mass vibra 
448.9 , filed on Nov. 29 , 2007 . tion dampers operate according to the principle of a circular 

25 or centrifugal force pendulum in a centrifugal force field , 
FIELD OF THE INVENTION which is already used in a known manner for damping 

crank - shaft vibrations for internal combustion engines . For 
The invention relates to a force transmission device , in this type of pendulum , inertial masses are supported about a 

particular for power transmission between a drive engine rotation axis so they can perform a pendulum motion , which 
and an output , the device including an input and an output 30 inertial masses tend to rotate about the axis of rotation at the 
and a damper assembly disposed between the input and the largest distance possible , when a rotating movement is 
output , the damper assembly including at least two dampers initiated . The torsional vibrations cause a pendulum type 
which can be connected in series and a rotational speed relative movement of the inertial masses . Thus , different 
adaptive absorber . systems are known , in which the inertial masses move 

Force transmission devices in drive trains between a drive 35 relative to the torque input axis in a purely translatoric 
engine and an output are known in the art in various manner on a circular movement path , or according to DE 
configurations . When an internal combustion engine is used 198 31 160 A1 on a movement path that has a curvature 
as a drive engine , a rotation occurs at the crankshaft , which radius that varies at least in sections for an increasing 
superimposes the rotating motion , wherein the frequency of displacement of the inertial mass from the center position . 
the rotation changes with the speed of rotation of the shaft . 40 A startup unit including a hydrodynamic speed- / torque 
Absorber assemblies are being used in order to reduce the converter and an device for bridging the power transmission 
superimposed rotation . These include an additional mass through the hydrodynamic speed- / torque converter is known 
that is coupled to the oscillating system through a spring from the printed document DE 199 26 696 A1 . It includes at 
system . The operation of the tuned mass vibration damper is least one additional mass , whose center of gravity can be 
based on the primary mass remaining stationary at a par- 45 moved under the influence of a centrifugal force in a radial 
ticular excitation frequency , while the additional mass per- direction as a function of a relative position of the trans 
forms a forced oscillation . Since the excitation frequency mission elements with reference to a rotation axis of the 
varies with the speed of rotation of the drive engine , while torque transmission path . 
the resonance frequency of the absorber remains constant , A torque transmission device in a drive train of a motor 
the tuned mass damping effect , however , only occurs at a 50 vehicle for torque transmission between a drive engine and 
particular rotational speed . An assembly of this type is , for an output is known from the printed document DE 10 2006 
example , known from the printed document DE 102 36 752 08 556 A1 , wherein the torque transmission device includes 
A1 . In this printed document , the drive engine is connected at least one torsion vibration damper device in addition to an 
with one or plural transmission components through at least actuatable clutch device . A centrifugal pendulum device is 
one startup element , in particular a clutch or a hydrodynamic 55 associated with the torsion vibration damper device , wherein 
speed- / torque converter . Thus , a vibration capable spring- the centrifugal pendulum device includes plural pendulum 
mass system is not connected in series with the drive train , masses which are linked to the pendulum mass support 
but is connected in parallel therewith , which does not device by means of running rollers , so they are movable 
degrade the elasticity of the drive train . This vibration relative to the pendulum mass support device . 
capable spring - mass system functions as an absorber . The 60 Multiple dampers are often being used in force transmis 
absorber is associated with the converter lockup clutch in a sion devices which operate in particular rotational speed 
particularly advantageous embodiment in order to prevent ranges and which can be tuned to those speed ranges in an 
possible force spikes when the converter lockup clutch optimum manner . However , also with these multiple damp 
closes . According to another embodiment , it is furthermore ers it is not possible without substantial additional complex 
provided to connect a torsion damper with two torsion 65 ity and partially also due to the limited installation space to 
damper stages after the startup element , wherein the torsion cover the entire rotational speed range of a drive engine 
damper is disposed in the force flow of the drive train . Thus , sufficiently with respect to vibration damping . 
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BRIEF SUMMARY OF THE INVENTION The damper component assemblies of a damper are disposed 
on a common diameter . 

Thus it is the object of the invention to provide a force The damper component assemblies of a damper are disposed 
transmission device as recited supra , in particular a force on different diameters . 
transmission device with a multiple damper assembly , com 5 At least one of the dampers is configured as a single damper . 
prising at least two dampers connected in series viewed in at The at least two dampers are disposed offset to one another 
least one force flow direction in order to reduce variations in in radial direction . 
speed of rotation in the force transmission device over the The at least two dampers are disposed offset relative to one 

another in axial direction . entire operating range of the drive engine , or to eliminate the 
variations completely . 10 The rotational speed adaptive absorber is configured as 

centrifugal force pendulum device , comprising at least The solution according to the invention is characterized one inertial mass support device and at least one , prefer through the following features : a damper assembly with at ably a plurality , of inertial masses , which are supported at least two dampers , which can be connected in series , and a the inertial mass support device , movable relative thereto rotational speed adaptive absorber . The rotational speed in radial direction , so that they can perform a pendulum adaptive absorber is disposed between the at least two type motion . 
dampers at least in one force flow direction through a force The rotational speed adaptive absorber is disposed and 
transmission device . Further advantageous embodiments of viewed in axial direction , spatially between an input ( E ) 
the invention are described by the following , taken indi- and the output ( A ) of the force transmission device , 
vidually or in combination : between the damper assembly and a hydrodynamic com 
A hydrodynamic component with at least one primary shell ponent . 

functioning as a pump shell ( P ) and a secondary shell The rotational speed adaptive absorber is disposed in axial 
functioning as a turbine shell ( T ) , forming an operating direction spatially between the at least two dampers . 
cavity ( AR ) with one another , wherein the turbine shell The rotational speed adaptive absorber is disposed in axial 
( T ) is connected at least indirectly torque proof with an 25 direction spatially between an input ( E ) and the output ( A ) 
output ( A ) of the force transmission device , and a cou- of the force transmission device in front of the at least two 
pling is performed through at least one of the at least two dampers of the damper assembly . 
dampers of the damper assembly , and wherein the rota- Inertial masses are disposed in radial direction in a portion 
tional speed adaptive absorber is connected at least indi- of an extension of the damper assembly . 
rectly torque proof with the secondary shell . 30 Each of the at least two dampers comprise at least one 

The rotational speed adaptive absorber is connected directly primary component and one secondary component , and 
torque proof with the secondary shell ( SR ) . wherein the primary component or the secondary com 

The rotational speed adaptive absorber is connected with an ponent are formed either by a flange element , or by drive 
element of the damper assembly , and the element is disks disposed on both sides of the flange elements , are 
connected torque proof with the secondary shell of the 35 disposed coaxially relative to one another , are rotatable 
hydrodynamic component . relative to one another in circumferential direction , and 

The rotational speed adaptive absorber is connected with an are coupled with one another through torque transmission 
element of a damper of the damper assembly , and the devices and damping coupling devices . 
element is connected directly torque proof with the sec- Components of the absorber form an integral unit with 
ondary shell of the hydrodynamic component . components of a connection element , in particular of a 

The rotational speed adaptive absorber is coupled with an damper of the damper assembly or with a secondary shell , 
element of a damper , the element of the damper is or are integrally configured therewith . 
connected with an element of another damper of the A damper of the damper assembly is configured as a 
damper assembly , and the clement of the another damper mechanical damper or as a combined mechanical hydrau 
is directly connected with the secondary shell of the 45 lic damper . 
hydrodynamic component . The hydrodynamic component is configured as a hydrody 

A device for at least partially bridging the power transmis- namic speed- / torque converter comprising at least one 
sion through the hydrodynamic component , wherein the stator shell ( L ) . 
device is connected with an output ( A ) of the force The hydrodynamic component is configured as a hydrody 
transmission device through at least one damper of the 50 namic clutch without a stator shell ( L ) . 
damper assembly . The rotational speed adaptive absorber is configured for an 

The damper assembly is disposed in a force flow between an order of an excitation of a drive unit , in particular the 
input ( E ) and the output ( A ) in series with a hydrodynamic drive engine , and wherein a centrifugal force influence 
component and a device for bridging the hydrodynamic upon a particular inertial mass , which is reduced by a 
component . centrifugal oil pressure , is considered by configuring it for 

The damper assembly is configured to be disposed in the an order that is higher by > 0.05 to 0.5 than for embodi 
force flow at least in series with a hydrodynamic compo- ments without the centrifugal oil pressure . 
nent . A force transmission device configured according to the 

The damper assembly is configured to be disposed in the invention , in particular for power transmission between a 
force flow at least in series with a device for bridging a 60 drive engine and an output , including a damper assembly 
hydrodynamic component . with at least two dampers which can be connected in series 

The respective other component , the device or the hydro- and a rotational speed adaptive absorber is characterized in 
dynamic component is coupled to the damper assembly that the rotational speed adaptive absorber is disposed 
through the connection of the at least two dampers . between the dampers at least in one force flow direction 

The at least two dampers of the damper assembly are 65 through the damper assembly . 
configured as series or parallel dampers , comprising Thus , a rotational speed adaptive absorber according to 
damper component assemblies . the invention is a device which does not transfer torque , but 
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which is configured to absorb excitations over a very broad damper assembly or for a direct coupling with the secondary 
range , advantageously the entire rotational speed range of a shell or the turbine shell , the connection element is formed 
drive engine . The resonance frequency of rotational speed by the turbine shell . This embodiment is characterized by 
adaptive absorber is proportional to the rotational speed , in substantial modifications of the connection element how 
particular to the rotational speed of the exciting engine . 5 ever , thus in particular in axial direction in installed position 

The solution according to the invention provides a reduc- viewed from the input to the output installation space is 
tion or prevention of an introduction of rotational speed saved , since the rotational speed adaptive absorber does not 
variations into the drive train in particular in a force flow have to be disposed as a separate element between the other 
direction which is preferably always used in the main elements anymore . 
operating range . Furthermore , the entire damping system 10 For a separate embodiment of the rotational speed adap 
can be better adapted to the rotational vibrations to be tive absorber it can be connected with the connection 
absorbed without substantial additional modifications of the elements for an integration through the mounting elements , 
particular dampers . the connection elements being provided anyhow , in that the 

The force transmission device can be embodied in various connection portion of the rotational speed adaptive absorber 
configurations . According to a particularly preferred 15 is placed into the mounting portion between the connection 
embodiment it is a combined start up unit , which can also be elements and advantageously the mounting elements which 
used as a multifunctional unit . It includes a hydrodynamic are provided anyhow are used for coupling the absorber . 
component with at least one primary shell functioning as a With respect to the configuration of the particular dampers 
pump shell and a secondary shell functioning as a turbine themselves , there is a multitude of options . The damper 
shell , forming an operating cavity with one another , wherein 20 assembly is , as stated supra , configured as a series damper 
the turbine shell is connected to the output of the force in at least one force flow direction . The particular dampers 
transmission device at least indirectly torque proof and the of the damper assembly can be configured as singular 
coupling is performed through at least one damper of the dampers or as series or parallel damper components assem 
damper assembly , wherein the rotational speed adaptive blies . Thus , the particular implementable damping stages 
absorber is connected to the secondary shell at least indi- 25 can be influenced additionally with respect to the charac 
rectly torque proof . The term “ at least indirectly ” means that teristic damping curves obtainable therewith and can thus be 
the coupling can either be performed directly without an adjusted to certain requirements in an optimum manner 
intermediary connection of additional transmission elements where necessary . 
or indirectly through coupling with additional transmission With respect to the arrangement of the dampers there are 
elements or through the additional transmission elements . 30 many options . These options , however , in turn depend on the 

Through the association of the rotational speed adaptive actual configuration of the particular dampers . Thus a dif 
absorber with the turbine shell it can advantageously be ferentiation is made between the arrangement from a func 
effective in all operating states due to the connection of the tional point of view and from a spatial point of view . From 
turbine shell with the drive train , in particular with the a spatial point of view , in particular viewed in axial direction 
damper assembly . 35 between the input and the output of the force transmission 

According to a particularly preferred embodiment the device , the spatial arrangement of the dampers relative to 
rotational speed adaptive absorber is connected directly one another within the damper arrangement can be per 
torque proof with the secondary shell . Thus , assemblies are formed offset relative to one another in axial- or radial 
feasible which can be implemented independently from the direction . Advantageously assemblies offset relative to one 
damper assembly based on the coupling of the secondary 40 another in radial direction are always selected , since hereby 
shell with the damper assembly , however , the effectiveness a better utilization of the installation space is possible 
is not impaired . through the overlapping arrangement . Furthermore , inter 

According to another embodiment the rotational speed mediary spaces are created through the offset arrangement in 
adaptive absorber is connected to a damper of the damper radial direction in the portion of the outer circumference of 
assembly . Through this embodiment a direct association 45 the first damper viewed in the extension in radial direction 
with the damper system is feasible . Thus , the coupling can of the second damper , wherein the intermediary spaces can 
be performed directly with an element of a damper which is be ideally used for arranging the rotational speed adaptive 
connected torque proof with the secondary shell or with an absorber 
element of the other damper , which is connected with the From a purely functional point of view at least one of the 
damper element of the first damper , wherein the damper 50 dampers can be actually arranged in one of the power paths 
element is connected torque proof with the secondary shell . without acting as an elastic clutch in the other power path . 
This yields various options to arrange the rotational speed In this case , the damper then functions as a pure absorber in 
absorber , wherein the optimum arrangement can be selected the other power path . In this respect a differentiation is made 
based on the available installation space without impairing between two embodiments , wherein the first is characterized 
the functionality . 55 by disposing the first damper in force flow direction in the 

The rotational speed adaptive absorber can be configured force flow viewed from the input to the output in the 
as a component preassembled separately . The rotational mechanical power path , while the arrangement is performed 
speed adaptive absorber , thus can be combined with stan- in the hydrodynamic power path in the second case . The 
dardized components without requiring them to be modified . second damper in the damper assembly is then functionally 
Furthermore , a simple replacement is provided . Further- 60 connected is series in both paths , but operates as an absorber . 
more , the rotational speed adaptive absorber can be preas- Thus , a damper is always effective in force flow direction 
sembled and stored in quantities . viewed from the input to the output . According to a particu 

According to a second embodiment the rotational speed lar preferred embodiment also the rotational speed adaptive 
adaptive absorber or its components , in particular of the absorber is associated with this damper . 
inertial mass support device , are configured as components 65 The configuration of the rotational speed adaptive 
of one of the connection elements , wherein the connection absorber can be performed in many ways . It is in common 
element is formed either by an element of a damper of the for all embodiments that they are characterized by an inertial 
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mass support device which extends in radial direction , FIG . 7 illustrates the advantages of the solution according 
wherein the extension can be performed as a flat disc to the invention over an embodiment without a rotational 
element or as a respectively configured component . The speed adaptive absorber with reference to a diagram . 
component is disposed coaxial with the rotation axis of the 
forced transmission device . Inertial masses are supported at 5 DETAILED DESCRIPTION OF THE 
the inertial mass support device so they pivot in a pendulum INVENTION 
type motion about the rotation axis of the force transmission 
device , wherein respective inertial masses are preferably FIG . 1a illustrates the basic configuration of a force 
disposed on both sides of the inertial mass support device transmission device according to the invention in a simpli 
without an offset from one another . These inertial masses 10 fied schematic depiction for power transmission in particular 

in drive trains of vehicles . Thus , the force transmission supported for a pendulum type motion are displaced in radial device 1 is used for power transmission between a drive direction under the influence of a centrifugal force . The engine 100 which can , for example , be configured as a basic principle of the rotational speed adaptive absorber combustion engine and an output 101. The force transmis which functions like a centrifugal force pendulum is thus 15 sion device 1 includes at least an input E and an at least an characterized by the masses which are supported at the output A. The input E is thus connected to the drive engine inertial mass support device for a pendulum type motion . 100 at least indirectly , the output A is thus connected at least 
These can be modified additionally through additional mea indirectly with the units 101 to be driven , for example , in the 
sures , for example , for improving the sound development or form of a transmission . “ At least indirectly ” thus means that 
for extending their possible effective operating range . Such 20 the coupling is either performed directly , this means without 
embodiments are sufficiently known in the prior art . There- additional transmission elements disposed therebetween , or 
fore the configuration of centrifugal force pendulums is not indirectly through additional transmission elements . The 
addressed further in detail . terms “ input ” and “ output ” are thus to be interpreted in a 

Rotational speed adaptive absorbers can thus be disposed functional manner in force flow direction from a drive 
from a spatial point of view in front of the damper assembly , 25 engine to an output and they are not limited to particular 
behind the damper assembly , and between the particular configurative details of embodiment . 
dampers of the damper assembly . Each of these arrange The force transmission device 1 includes a damper assem 
ments can have particular relevance with respect to the bly 2 which is disposed between the input E and the output 
actual conditions . Arrangements between the two dampers , A. The damper assembly 2 includes at least two dampers 3 
however , are desirable in order to use installation space 30 and 4 which can be connected in series which form damper 
which is available anyhow and which may not have been stages and a rotational speed adaptive absorber 5. A rota 
utilized tional speed adaptive absorber 5 is thus interpreted as a 

device for absorbing variations in rotational speed , the According to a particularly preferred embodiment the device not transmitting power , but configured to absorb rotational speed adaptive absorber is always configured for 35 rotational vibrations over a larger range of rotational speeds , the order of excitation of the drive unit , in particular the advantageously over the entire range of rotational speeds , in drive engine . Thus , the centrifugal force influence upon the that inertial masses tend to move in a circular path with a particular inertial masses which is reduced through the maximum distance about the torque induction axis due to a centrifugal oil pressure is also considered in force transmis centrifugal force . The rotational speed adaptive absorber 5 is 
sion devices with a hydrodynamic component . The consid- 40 thus formed by a centrifugal force pendulum device . The 
eration is performed through a configuration and a design for resonance frequency of the absorber 5 is thus proportional to 
an order which is higher by 0.05 to 0.5 than for configura- the speed of the exciting unit , in particular of the drive 
tions without this centrifugal oil pressure , this means for dry engine 100. The superposition of the rotation through rota 
operating absorbers . tional vibrations leads to a pendulum type relative move 

45 ment of the inertial masses . According to the invention the 
BRIEF DESCRIPTION OF THE DRAWINGS rotational speed adaptive absorber 5 is connected in the 

force flow in at least one of the theoretically possible force 
The solution according to the invention is subsequently flow directions viewed over the damper assembly 2 between 

described with reference to drawing figures : the two dampers 3 and 4 of the damper assembly 2. Besides 
FIGS . 1a - 1d illustrate possible basic configurations of 50 damping vibrations through the particular dampers 3 and 4 , 

force transmission devices with a functional disposition of the rotational speed adaptive absorber 5 thus operates at 
rotational speed adaptive absorbers in a simplified schematic different frequencies . 
illustration ; There is a plurality of options for the embodiment of the 
FIG . 2 illustrates a first embodiment of a force transmis dampers 3 and 4 of the damper assembly 2 and their 

sion device configured according to the invention with 55 connection in force transmission devices 1 with additional 
reference to an axial sectional view ; components . Thus , in particular for embodiments with a 

hydrodynamic component 6 and a device 7 for at least FIG . 3 illustrates a second embodiment of a force trans partially locking up the hydrodynamic component , a differ mission device configured according to the invention with entiation is made between embodiments with a series con 
reference to an axial sectional view ; 60 nection of the dampers 3 and 4 with respect to their function FIG . 4 illustrates an exemplary embodiment of a rota as an elastic clutch , this means torque transmission and tional speed adaptive absorber in a view from the right ; damping in both power paths or at least for a power 
FIG . 5 illustrates an option for directly coupling the transmission through one of the components with a series 

rotational speed adaptive absorber with the turbine shell ; connection of the dampers 3 , 4 as elastic clutches and a 
FIGS . 6a - 6d illustrate possible configurations of damper 65 power transmission through the other component with one 

assemblies providing connection options for a rotational of the dampers 3 or 4 acting as an elastic clutch and the other 
speed adaptive absorber ; and damper 3 or 4 acting as an absorber . 
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FIG . 1b illustrates a particularly advantageous embodi- assembly of both dampers 3 and 4 connected in series is 
ment of the force transmission device 1 with a damper always connected subsequent to the mechanical power path 
assembly 2 with an integrated rotational speed adaptive II , viewed in the force flow direction between the input E 
absorber 5 , including at least a hydrodynamic component 6 and the output A. The connection of the hydrodynamic 
and a device 7 for at least partially circumventing the force 5 component 6 , in particular the turbine shell T is performed 
transmission through the hydrodynamic component 6. The here between the two dampers 3 and 4. The rotational speed 
hydrodynamic component 6 includes at least one primary adaptive absorber 5 is thus disposed subsequent to the 
shell functioning as a pump shell P when coupling with the hydrodynamic component 6 in force flow direction 6 in this 
input E and for a force flow direction from the input E to the case . The rotational speed adaptive absorber 5 is also 
output A and a secondary shell coupled at least indirectly 10 disposed between the two dampers 3 and 4 , wherein the 
with the output A torque proof and functioning as a turbine connection is either performed directly at the turbine shell T 
shell T for a power transmission from the input E to the or at the connection or in the area of the connection of the 
output A , the pump shell P and the turbine shell T forming turbine shell T with the damper 4 . 
an operating cavity AR . The hydrodynamic component 6 can On the other hand , FIG . 1d illustrates and embodiment in 
be configured as a hydrodynamic clutch which provides 15 which the two dampers 3 and 4 are connected in series 
speed conversion or it can be configured in a particularly always after the hydrodynamic component 6 in the force 
advantageous embodiment as a hydrodynamic speed- / torque flow from the input E to the output A , wherein the damper 
converter wherein the power transmission through the 3 acts as an absorber for a mechanical power transmission , 
hydrodynamic speed- / torque converter always provides a while the damper 4 entirely acts as a vibration damper 
torque and moment conversion . In this case the hydrody- 20 configured as an elastic clutch . Also here the rotational speed 
namic component 6 includes at least another so called stator adaptive absorber 5 is either connected directly in front of 
shell L , which can either be supported fixed in place or the damper 4 and thus for a power transmission through the 
rotatable depending on the embodiment . The stator shell L hydrodynamic component 6 at least indirectly connected 
can furthermore be supported at a freewheeling clutch . Thus , with the turbine shell T , herein indirectly connected to the 
the hydrodynamic component 6 is disposed between the 25 damper 3. Furthermore , the rotational speed adaptive 
input E and the output A. This describes a first power path absorber 5 is always effective in this embodiment also for a 
I in the force flow between the input E and the output A purely mechanical power transmission in the second 
viewed over the hydrodynamic component 6. The device 7 mechanical power path II , since it is connected together with 
for bridging the hydrodynamic component 6 is advanta- the damper 4 . 
geously provided in the form of a so called lock up clutch 30 FIG . 2 and FIG . 3 illustrate two particularly advantageous 
which is an actuatable clutch device in the simplest case . The embodiments of force transmission devices 1 configured 
clutch device can be configured as a synchronously actu- according to the invention in a configuration according the 
atable clutch device typically ; however , it is configured as a FIG . 1c with reference to a detail from an axial sectional 
friction clutch preferably in disc configuration . The clutch view of the force transmission devices . 
device is also disposed between the input E and the output 35 FIG . 2 thus illustrates an embodiment with a separate 
A and defines a second power path when power is trans- configuration of the rotational speed adaptive absorber 5 and 
mitted through the clutch device in which the power trans- its connection with the damper assembly 2. The rotational 
mission is performed mechanically . Thus , the damper speed adaptive absorber 5 is configured as a centrifugal 
assembly 2 is disposed behind the device 7 in force flow force pendulum device 8 and includes one , preferably sev 
direction from the input E to the output A and furthermore 40 eral inertial masses 9.1 , 9.2 which are supported at an 
disposed behind the hydrodynamic component 6. The rota- inertial mass support device 10 moveable relative thereto . 
tional speed adaptive absorber 5 is thus disposed subsequent Thus , the support is performed , for example , through sup 
to the hydrodynamic component 6 and also subsequent to port rollers 11. The inertial mass support device 10 is 
the mechanical clutch in force flow direction from the input configured herein as a disc shaped element which forms a 
E to the output A. This is implemented in that the rotational 45 hub component 12 , which is configured in radial direction 
speed adaptive absorber 5 configured as a centrifugal force with respect to the rotation axis R in the radially inner 
pendulum is connected at least indirectly torque proof with portion of the disc shaped element or it can also be con 
the secondary shell of the hydrodynamic component 6 nected with a hub component 12 of this type . The inertial 
functioning as a turbine shell T in at least one operating state mass device 10 is preferably configured as a flat planar 
and it is furthermore connected with the output of the device 50 element or at least as an annular disc shaped element . Also 
7 . configurations with a cross sectional shaping , for example , 

FIG . 1a and FIG . 1b only illustrate the basic arrangement in the form of shaped sheet metal components are conceiv 
in a force transmission device 1 with a rotational speed able . Advantageously , inertial masses 9.1 and 9.2 are pro 
adaptive absorber 5 between two dampers 3 and 4 which can vided on both sides of the inertial mass support device 10 . 
be connected in series in a highly simplified schematic 55 These are advantageously supported in the portion of the 
depiction , wherein the dampers 3 and 4 are connected in radially outer diameter of the inertial mass support device 10 
series at least in one force flow direction , in this instant case through the running track 11 , so they perform a pendulum 
in both force flow directions , and act as devices for damping type movement relative to the inertial mass support device . 
vibrations , this means quasi as an elastic clutch , indepen- Due to the centrifugal mass influence , the inertial masses 
dently from how the particular dampers 3 and 4 are actually 60 9.1 , 9.2 adjust at least in radial direction to the outside , 
configured furthermore at least one inertial mass 9.1 , 9.2 can move 
FIG . 1c and FIG . 1d illustrate in a simplified schematic starting at a center position in which the largest distance of 

depiction analogously to FIG . 1b another force transmission its center of gravity S from the center axis M is provided , 
device configured according to invention , wherein however which corresponds to the rotation axis R of the force 
both dampers 3 and 4 are only connected in series in their 65 transmission device , relative to the hub component 12 along 
function as an elastic clutch in one force flow direction in a movement track back and forth into a displaced position , 
one power path I or II . According to FIG . 1c , thus the wherein the distance of the center of gravity S of the at least 
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one inertial mass 9.1 , 9.2 changes relative to the center sion devices 17 , and in the simplest case by elastic elements 
position . The inertial mass support device 10 is formed here 19 , in particular spring units 20. The primary component 15 
by a separate element . Thus , the entire centrifugal force and the secondary component 16 are thus rotatable relative 
pendulum unit 8 can be preassembled separately and can be to one another in circumferential direction . This also applies 
stored and handled separately as a component . 5 analogously for the second damper 4 , which is configured 

The force transmission device 1 includes a hydrodynamic herein as a radially inner damper and thus as an inner 
component 6 , wherein only a detail of the secondary shell damper . The damper also includes a primary component 21 
functioning as a turbine shell T is illustrated here , wherein and a secondary component 22 , which are coupled with one 
the secondary shell is coupled to the output A at least another through torque transmission devices 23 and damp 
indirectly torque proof . The output A is formed here , for 10 ing coupling devices 24 , wherein the primary component 21 
example , by a shaft 29 , which is only indicated and which and the secondary component 22 are rotatable relative to one 
can be formed by a transmission input shaft for use in drive another in circumferential direction within limits . Also here , 
trains for motor vehicles , or can be formed by an element the torque transmission devices 23 can be formed by the 
coupled torque proof with the input shaft , in particular a hub damping coupling devices 24 , or they can be functionally 
12. The hub 12 is also designated as a damper hub . The 15 integrated into a component , preferably in the form of spring 
coupling of the turbine shell T with the output A is per- units 25. Primary components 15 and secondary components 
formed here through the damper assembly 2 , in particular 16 or 21 and 22 of the two dampers 3 and 4 can thus be 
the second damper 4. The damper assembly 2 includes two configured in integrally or in several components . Advan 
dampers 3 and 4 , which can be connected in series , respec- tageously , respectively one of the two is made from two disk 
tively forming a damper stage , wherein the two damper 20 elements coupled with one another torque proof , between 
stages are disposed offset to one another in radial direction , which the respective other component , the secondary com 
thus forming a first outer and a second inner damper stage . ponent 22 , 16 or the primary component 21 , 15 , is disposed . 
The dampers 3 and 4 are configured here as single dampers . In the illustrated embodiment , the respective primary 
However , configuring them as series or parallel dampers is component 15 or 21 functions as an input component for a 
also feasible . Thus , advantageously , the first radial damper 25 power transmission between the input E and the output A , 
stage is configured as a radially outer damper stage for while the secondary component 16 or 22 functions as an 
implementing the space and installation space saving output component of the respective damper 3 , 4. The input 
arrangement . This means it is arranged on a larger diameter component , and thus the primary component 15 of the first 
than the second radially inner damper stage . The two damp- damper 3 , is formed by a disk shaped element in the form of 
ers 3 and 4 or the damper stages formed by them are 30 a drive flange 32. The secondary component 16 is formed by 
connected in series in the force flow between the input E and two elements , also designated as drive disks 33 , which are 
the output A , viewed over the device 7 for circumventing the disposed in axial direction on both sides of the primary 
hydrodynamic component 6 configured as a lockup clutch . component 15 and coupled torque proof with one another . 
The device 7 for bridging configured as a lockup clutch , thus Thus , the secondary component 16 of the first damper 3 is 
includes a first clutch component 13 and a second clutch 35 connected torque proof with the primary component 21 of 
component 14 , which can be brought into operative engage- the second damper 4 or forms an integral unit therewith , 
ment with one another at least indirectly torque proof ; this wherein also an integral embodiment between the primary 
means directly or indirectly through additional transmission component 21 and the secondary component 16 is possible . 
elements . The coupling is thus performed through friction The primary component 21 of the second damper 4 is 
pairings , which are formed by the first and second clutch 40 formed herein by two disk shaped elements also designated 
components 13 and 14. The first clutch component 13 is thus as drive disks 35 , while the secondary component 22 is 
connected at least indirectly torque proof with the input E , formed by a disk shaped element disposed in axial direction 
advantageously directly connected therewith , while the sec- between the drive disks 35 , in particular a flange 34 ; this 
ond clutch component 14 is coupled at least indirectly torque means it is formed by an intermediary disk , which is 
proof with the damper assembly 2 , in particular the first 45 connected torque proof with the output A , herein in particu 
damper 3 , preferably directly with the input of the first lar the hub 12. The primary component 12 of the second 
damper 3. The first and the second clutch components 13 and damper 4 is further connected torque proof with the turbine 
14 include an inner disk packet and an outer disk packet in shell T , in particular the secondary shell of the hydrody 
the illustrated case , wherein in the illustrated case , the inner namic component 6. In the simplest case , the coupling 30 is 
disk packet is made of inner disks supported at an inner disk 50 performed through friction locked and / or form locked con 
support , which inner disks form axially aligned surface nections . In the illustrated case , a connection is selected in 
portions , which can be brought into operative engagement the form of a rivet joint , wherein the rivets can either be 
with surface portions complementary thereto , which surface configured as extruded rivets or as separate rivets . Further 
portions are disposed at outer disks disposed at the outer disk more , the connection between the secondary component 22 
support of the first clutch component 13. At least a portion 55 and the turbine shell T is used in order to facilitate the 
of the inner disks and of the outer disks is thus movably coupling 31 with the rotational speed adaptive absorber 5 . 
supported in axial direction at the respective disk support . The rotational speed adaptive absorber , in particular the 
The second clutch component 14 is coupled here with an inertial mass support device 10 configured as a disk shaped 
element disposed in the force flow direction from the input element , is disposed and connected in this embodiment in 
E to the output A , wherein the element functions as an input 60 axial direction between the primary component 21 of the 
component for the damper 3. The element is designated as second damper 4 , which primary component is formed by 
primary component 15. The first damper 3 furthermore the drive disks 35 , and the turbine shell T or an element 
comprises a secondary component 16 , wherein the primary coupled torque proof with the turbine shell T. In this 
component 15 or the secondary component 16 are coupled embodiment , no particular specification is required for the 
with one another through torque transmission devices 17 and 65 configuration of the damper assembly 2 based on the sepa 
damping coupling devices 18 , wherein the means for damp- rate configuration . Herein , standardized components can be 
ing coupling devices 18 are formed by the torque transmis- selected , which can be supplemented with the rotational 
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speed adaptive absorber 5. The rotational speed adaptive FIG . 2 and FIG . 3 illustrate particularly advantageous 
absorber 5 can thus be pre - assembled and also replaced as a applications in a force transmission device 1 , and other 
unit that can be handled separately . Furthermore , the rota- configurations are conceivable . FIG . 5 illustrates the direct 
tional speed adaptive absorber or components thereof , in coupling of the rotational speed adaptive absorber 5 with the 
particular the inertial masses 9.1 , 9.2 , can be disposed using 5 turbine shell T of the hydrodynamic component 6. Since the 
the installation space in radial direction above the second turbine shell T of the hydrodynamic component is connected 
damper The disposition of the absorber 5 is performed torque proof with the primary component 21 of the second 
here in axial direction , especially between the damper damper 4 , either directly or through additional intermediary assembly 2 and the hydrodynamic component 6 . 
On the other hand , FIG . 3 illustrates a particularly advan- 10 absorbers 5 between the two dampers 3 and 4 is provided in elements , also here , an intermediary connection of the 

tageous improvement according to FIG . 2 , in which the the force flow between in the input E and the output A. The rotational speed adaptive absorber 5 is a component of an disposition at the turbine shell T can thus be performed in the element of the damper assembly 2 , in particular of the 
primary component 21 of the second damper 4. In this portion of the radial outer circumference 37 of the turbine 
embodiment , thus at least one drive disk 35 of the primary 15 shell T , thus the disposition can be performed on a radius 
component 21 and the inertial mass support device 10 form that is equal to or greater than the radial extension of the 
an integral unit , or are formed by a component . Thus , the turbine shell T or smaller and quasi besides it in axial 
drive disk 35 is extended in radial direction towards the direction . 
inner circumference 36 , and extends into the portion of the Additional connections are described in a schematically 
outer circumference 28 of the first damper 3 in radial 20 simplified illustration in the FIGS . 6a - 6d . For the embodi 
direction and beyond . In particular for the arrangement of ment according to FIG . 6a , the first damper 3 is configured 
the two dampers 3 and 4 illustrated in FIG . 3 with an offset analogously to the embodiments described in FIGS . 2 and 3 . 
in axial direction and in radial direction , thus the gained or The second damper 4 is characterized in that the primary 
freely available installation space can be used in an optimum component 21 is formed by the intermediary disk , and the 

25 secondary component 22 , which is coupled torque proof 
The configuration of an absorber , which can be adapted to with the output A , is formed by two side disks 35 disposed 

a speed of rotation can be embodied in many ways . Refer- in axial direction next to the intermediary disk 34. In this 
ence is made in this context to the printed documents DE 10 case , the rotational speed adaptive absorber 5 is connected 
2006 028 556 A1 and DE 198 31 160 A1 . The disclosure of torque proof with the connection between the secondary 
these printed documents with respect to embodiments of 30 component 16 of the first damper 3 configured in the form 
rotational speed adaptive tuned mass vibration dampers is of drive disks 33 and the intermediary disk 34 in the form of 
thus included into the instant application in its entirety . the second damper , preferably connected torque proof with 
Absorbers are adaptive a rotational speed when they can the drive disk 33. This holds analogously also for the turbine 
absorb rotational vibrations over a large rotational speed shell T. 
range , ideally over the entire rotational speed range of the 35 In another embodiment in which the damper assembly 2 
drive engine . The inertial masses 9.1 , 9.2 thus tend due to includes a first damper 3 , in which the primary component 
gravity to move on a maximum radius relative to the torque 15 is formed , for example , by two drive disks 33 , which are 
induction axis . Through the superposition of the rotational at least indirectly coupled with the input E and the secondary 
movement with the rotational vibrations , a pendulum type component 16 is formed by an intermediary disk in the form 
relative movement of the inertial masses 9.1 , 9.2 is caused . 40 of a flange 32. The coupling of the secondary component 16 
They adjust with respect to their position solely based on the can either be performed through the primary component 21 
centrifugal force or based on their weights , this also applies configured as a drive disk 35 or by a primary component 21 
for their resetting . There is no separate resetting force . of the second damper 4 formed by an intermediary disk or 
Furthermore , the resonance frequency is proportional to the a flange 34. According to FIG . 6b , the primary component 
rotational speed , so that rotational vibrations with frequen- 45 21 of the second damper 4 is configured analogously to the 
cies , which are proportional to the rotational speed n in the embodiments according to FIGS . 2 and 3 ; this means it is 
same manner , can be absorbed over a large rotational speed formed by two drive disks 35 or by one drive disk 35. The 
range . Thus , the inertial masses 9.1.9.2 of absorbers 5 move secondary component 22 is formed by the flange 34. The 
in a purely translatoric manner on a circular movement path primary component 15 of the first damper 3 is formed by two 
relative to the hub component . An embodiment is known for 50 drive disks 33 coupled torque proof with one another and the 
the printed document DE 198 31 160 A1 , for which the secondary component 16 is formed by a flange 32. The 
movement path is characterized e.g. by a curvature radius , secondary component 16 configured as a flange 32 thus 
which changes at least in sections for an increasing displace- forms an integral unit with the drive disks 35 or one of the 
ment of the inertial masses 9.1 , 9.2 from the center position . drive disks 35 and thus of the primary component 21 of the 
This applies also for the embodiment of DE 10 2006 028 556 55 second damper 4. Thus , it is also conceivable to form these 
A1 . A configuration of this type is depicted in a side view in components from separate elements which are coupled 
an exemplary manner as a configuration of a rotational speed torque proof with one another . Also , the drive disks 35 of the 
adaptive absorber 5 in FIG . 4. This is an exemplary embodi- first and also the second damper 3 , 4 are respectively 
ment . Other configurations are conceivable . A configuration coupled torque proof with one another , wherein the coupling 
of an annular disk shaped element as inertial mass support 60 can be performed in many ways . The turbine shell T of the 
device 10 is conceivable herein , and the particular inertial hydrodynamic component 6 is coupled in this embodiment 
masses 9.1-9.n disposed thereon distributed in circumferen- with the primary component 21 , in particular the drive disks 
tial direction . In the illustrated case , four inertial masses 35. With respect to the disposition of the rotational speed 
configured as pendulum masses 9.11-9.14 are movably adaptive absorber 5 , there is a plurality of options also here . 
disposed . These are retained with jacketed shoulder bolts 26 65 The absorber 5 can either be coupled directly with the 
and through support rollers 27 movably at the pendulum turbine shell T , the primary component 21 of the second 
mass support device 10 . damper 4 , in particular one of the drive disks 35 , or with the 
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flange 32 of the first damper 3. The particular options for the also other damper concepts are conceivable , for example , 
arrangement are represented here in dash - dotted lines . combined mechanical - hydraulic dampers . 

Compared to that , FIG . 6c illustrates a configuration of It is furthermore also conceivable to use the solution 
the first damper 3 according to FIG . 6b . However , herein the according to the invention in multiple damper assemblies , in 
primary component 21 of the second damper 4 is formed by 5 which the particular dampers 3 and 4 already form a damper 
the flange 34. The secondary component 22 is formed by the stage by themselves and are configured as multiple dampers 
drive disks 35. The connection of the turbine shell T is in the form of parallel- or series dampers . 
performed in this case at the flange 34. The rotational speed FIG . 7 illustrates the rotational speed variations in a drive 
adaptive absorber 5 is then either coupled directly with the train with respect to a diagram , in which the rotational speed 
turbine shell T or the flange 34 , which simultaneously forms 10 variation in the drive train is plotted over the engine speed 
the flange 32 of the first damper 3 . n , comparing an embodiment of a force transmission device 

Thus , in FIG . 6c the second damper 4 acts in the hydro- without a rotational speed adaptive absorber 5 with a dashed 
dynamic power path 1 as an elastic clutch , the first damper line and a force transmission device 1 with a rotational speed 
3 acts as a absorber . This applies analogously also for the adaptive absorber 5 with a solid line . This indicates that the 
embodiment according to FIG . 6a and FIG . 6b . 15 rotational speed variations are much greater for a conven 
FIG . 6a and FIG . 6b illustrate embodiments in which the tional solution , while much lower rotational speed variations 

two dampers are disposed in axial direction viewed from the occur for a power transmission in an embodiment according 
input E to the output A of the force transmission device 1 to FIG . 3 , in particular in critical rotational speed ranges . 
offset relative to one another , and FIG . 6c illustrates an 
embodiment with a disposition of the two damper stages in 20 REFERENCE NUMERALS AND 
one axial plane . DESIGNATIONS 
FIGS . 6a - 6c furthermore illustrate embodiments with an 

effect of the damper 3 for a hydrodynamic power transmis- 1 force transmission device 
sion as an absorber . Contrary thereto , FIG . 6d illustrates an 2 damper assembly 
embodiment with a function of both dampers 3 , 4 in both 25 3 damper 
power paths as an elastic coupling . For this elastic coupling , 4 damper 
the primary components 15 and 21 of the two dampers 3 and 5 rotational speed adaptive absorber 
4 and the secondary component 16 and 22 of the dampers 3 6 hydrodynamic component 
and 4 are formed respectively by like components . The 7 lock up device for bridging hydrodynamic component 
series connection is implemented by the free angle in the 30 8 centrifugal force pendulum 
dampers in circumferential direction . For example , the open- 9 centrifugal mass 
ings of the outer damper 3 , which support the force trans- 9.1 , 9.2 , 9.11 
mission ices , and which form stops in circumferential .12 , 9.13 , 9.14 inertial mass 
direction , are provided with a free angle portion in unloaded 10 inertial mass support device 
condition , while the openings at the inner damper 4 are 35 11 support rollers 
configured so that the torque transmission devices , in par- 12 hub component 
ticular the spring elements 35 , are always in contact . In the 13 first clutch component 
illustrated case , for example , the primary components 15 14 second clutch component 
and 21 are formed by two drive disks 33 or 35 , the secondary 15 primary component 
components 16 , 22 are formed by a flange 34 or 32 disposed 40 16 secondary component 
between the secondary components , wherein the flange is 17 torque transmission device 
coupled torque proof with the output A. The connection of 18 damping coupling device 
the device 7 and also of the turbine shell T is thus performed 19 elastic element 
at one of the drive disks 33 , 35 , wherein the damper 20 spring unit 
assembly 2 viewed in axial direction in three dimensions is 45 21 primary component 
disposed between the device 7 and the hydrodynamic com- 22 secondary component 
ponent 6. The connection of the rotational speed adaptive 23 torque transmission device 
absorber 5 is performed here at one of the drive disks 33 , 35 , 24 damping coupling device 
advantageously at the drive disk at the side of the turbine 25 spring device 
shell . 26 shoulder bolt 
The spatial arrangement between the input E and the 27 support roller 

output A is performed for almost all embodiments according 28 outer circumference 
to FIGS . 6a - 6c as a function of the arrangements of the 29 shaft 
particular dampers 3 , 4 with an offset in axial- and in radial 30 coupling 
direction . When the offset is provided , then the intermediary 55 31 coupling 
space in radial direction can be used in an optimum manner 32 drive flange 
for the arrangement of the rotational speed adaptive absorber 33 drive discs 
5. Otherwise , the arrangement is performed in axial direc- 34 drive flange 
tion adjacent to the particular dampers . 35 drive discs 

For the damper assemblies 2 illustrated in FIGS . 1-6 , the 60 36 inner circumference 
particular dampers 3 and 4 are formed by so - called single 37 outer circumference 
dampers provided as mechanical dampers , wherein the 100 drive engine 
single dampers are configured as compression spring damp 101 output 
ers or arc spring dampers . This means that the torque E input 
transmission devices 17 , 13 and the damping coupling 65 A output 
devices 18 , 24 are formed by the spring units 20 , 25 P pump shell 
configured as arc springs or compression springs . However , T turbine shell 
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AR operating cavity [ 8. The foree transmission deviee recording to claim 2 , 
L stator shell wherein the hydrodynamic component is configured as a 
I first power path hydrodynamie eluteh without a stator shell ( L ) . ] 
II second power path 19. The force trans : sion device according to claim 1 , 
R rotation axis 5 comprising 
S center of gravity a device for at least partially bridging the power trans 
M center axis mission through the hydrodynamic component , 
N engine speed wherein the deviee is commeeted with an output ( At of the 

foree transmission device through at least one damper of the damper assembly . ] What is claimed is : [ 10. The foree transmission devies according to claim 1 , 1. A foree transmission deviee for power transmission wherein the damper assembly is disposed in a force flow between a drive engine and att output , comprising between an input ( E ) and the output ( A ) in series with a * damper assembly withi first and second dampers , which hydrodynamic component and a device for bridging the 
can be connected in series , and 15 hydrodynamie component . ] 

a rotational speed adaptive absorber , [ 11. The force trans ssion device according to claim 1 , 
wherein the rotational speed adaptive absorber is disposed wherein the damper assembly is configured to be disposed in 

between the first and second dampers at least in otte the foree flow at least in series with a hydrodynamie 
force flow direetion through a force transmission competent . 
device , 112. The foree transmission deviee according to claim 11 , 

wherein each of the first and second dampers includes a wherein the respective other component , the device or the 
primary component and a secondary component , and hydrodynamie component is coupled to the damper asse 

herein the primary component of the second damper is bly through the connection of the first and second dampers . 
comeeted torque proof with the secondary component [ 13. The foree transmission device according to claim 1 , 
of the first damper . 25 wherein the damper assembly is configured to be disposed in 

2. The foree transmission device according to claim 1 , the force flow at least in series with a deviee for bridging a 
comprising hydrodynamie component . ] 

#kryeredynemie component with at least one primary [ 14. The foree transmission device according to claim 1 , 
shell funetioning as a pump stelt ( P ) and a secondary wherein the first and second dampers of the damper ass 
shell funetioning as a turbine shell ( T ) , forming af 30 bly are configured as series or parallel dampers , compri 
operating cavity ( AR ) with one another , damper component assemblies . ] 

wherein the turbine shell ( T ) is comooted at least indi [ 15. The foree transmission device recording to claim 14 , 
reetly torque proof with an output ( A ) of the force wherein the damper component assemblies of a damper are 
transmission deviee , and a coupling is performed disposed on common diameter . 
through at least one of the first and second dampers of 35 116. The force transmission device according to claim 14 , 
Wie damper assembly , and wherein the damper component assemblies of a damper are 

wherein the rotational speed adaptive absorber is cott disposed on different diameters . ] 
Heeted at least indireetly torque proof with the second [ 17. The foree transmission device according to claim 1 , 
try shell , wherein at least one of the first and second dampers is 

P. The foree transmission device seeording to claim 2 , 40 configured as a single damper . ] 
wherein the rotational speed adaptive absorber is conneeted [ 18. The foree transmission device according to claim 17 , 
Jireetly torque proof with the secondary shell ( SR ) . ] wherein the first and second dampers are disposed offset to 

54. The foree transmission device according to claim 2 , one another in radial direetion . 
wherein [ 19. The foree transmission device according to claim 1 , 

the rotational speed adaptive absorber is conneeted with 45 Wheroin the first and second dampers are disposed offset 
an element of the damper assembly , and relative to one another in axial direetion . ] 

the element is conected torque proof with the secondary [ 20. The foree transmission device aecording to elaim 1 , 
stretl of the hydrodynamie component . wherein the rotational speed adaptive absorber is configured 

F. The foree transmission device recording to claim 4 , as centrifugal force pendulum device , comprising at least 
wherein 50 one inortial mass support device and at least one inertia? 

the rotational speed adaptive absorber is comeeted with mass , which are supported at the inertial mass support 
an element of a damper of the damper assembly , and device , movable relative thereto in radial direction . so that 

the element is conneeted direetly torque proof with the Hey can perform a pendulum type motion . ] 
secondary shell of the hydrodynamie component . ] [ 21. The foree transmission deviee according to claim 1 , 

16. The foree transmission device deeording to elaim 4 , 55 wherein the rotational speed adaptive absorber is disposed 
wherein and viewed in axial direetion , spatially between an input ( E ) 

the rotational speed adaptive absorber is coupled with an and the output ( A ) of the foree transmission device , between 
element of a damper , the damper assembly and a hydrodynamie component . ] 

the element of the damper is connected with an element [ 22. The foree transmission device according to claim 1 , 
of another damper of the damperssembly , and 60 wherein the rotational speed adaptive absorber is disposed in 

the element of the another damper is directly connected axial direetion spatially between the first and second damp 
with the secondary shell of the hydrodynamie compo ers . ] 
Hent . [ 23. The foree transmission device according elaim 1 , 

47. The foree transmission device according to claim 2 , wherein the rotational speed adaptive absorber is disposed in 
wherein the hydrodynamic component is configured as a 65 axial direetion spatially between an input ( E ) and the output 
hydrodynamie speed Horque converter comprising at least ( A ) of the foree transmission device in front of the first and 
one stator shell ( L ) . ] second dampers of the damper Assembly : ] 



10 

US RE49,270 E 
19 20 

[ 24. The foree transmission deviee recording to elaim 1 , wherein proximal ends of at least one pair of inertial 
wherein inertial masses are disposed in radial direction in a masses of the pairs of inertial masses are more proxi 
portion of an extension of the damper assembly . ] mal to the rotational axis of the force transmission 

25. The force transmission device according to claim 1 , device , in radial direction , than a center of the elastic 
wherein each of the first and second dampers comprise at 5 element of the first damper , when viewed in a cross 

least one primary component and one secondary com section along the rotational axis of the force transmis 
ponent , and sion device , 

wherein the primary component or the secondary com- wherein the pairs of inertial masses are movable with 
ponent are formed either by a flange element , or by respect to the inertial mass support device , and 
drive disks disposed on both sides of the flange ele- wherein the primary component of the second damper 
ments , are disposed coaxially relative to one another , receives a dampened rotational force from the second 
are rotatable relative to one another in circumferential ary component of the first damper . 
direction , and are coupled with one another through 31. The force transmission device according to claim 30 , 
torque transmission devices and damping coupling is wherein the secondary component of the first damper and 
devices . the primary component of the second damper form an 

[ 26. The foree transmission device recording to etaim 1 , integral unit . 
whereint components of the absorber form an integral unit 32. The force transmission device according to claim 30 , 
with components of a connection etement , in partieular of a wherein the inertial mass support device has an annular disc 
damper of the damper assembly or with a secondary shell , 20 shape , and 
or are integrally configured therewithe . ] wherein inertial masses of each pair of inertial masses are 

[ 27. The foree transmission deviee according to claim 1 , disposed on different sides of the inertial mass support 
wherein a damper of the damper assem sembly is configured as device . 
a meehanical damper . ] 33. The force transmission device according to claim 30 , 

[ 28. The foree transmission device according to claim t , 25 wherein the output of the force transmission device is a 
wherein a damper of the damper assembly is configured as hub configured to connect the force transmission device 
# combined mechanical hydraulie damper . ] to the transmission input shaft , and 

29. The foree transmission device according to eteim 1 , wherein the secondary component of the second damper 
wherein the rotational speed adaptive absorber is config is configured to transfer a dampened rotational force 

tred for an order of an excitation of a drive unit , in 30 that has been dampened by the first damper , the second 
partieular the drive engine , and damper , and the rotational speed adaptive absorber to 

wherein a centrifugal foree influence upon a particular the hub . 
inertial mass , which is redueed by a centrifugal oit 34. The force transmission device according to claim 30 , 
pressure , is considered by configuring it for an order wherein the elastic element of each of the first damper and 
that is higher bir than without the centrif 35 the second damper comprises a spring . 
gal oil pressure . ] 35. The force transmission device according to claim 34 , 

30. A force transmission device for power transmission wherein distal ends of at least one pair of inertial masses are 
between a drive engine and a transmission input shaft , more distal to the rotational axis of the force transmission 
comprising : device , in a radial direction , than a distal end of the elastic 

an output connected to the transmission input shaft ; 40 element of the first damper when viewed in a cross - section 
a damper assembly that includes first and second dampers along the rotational axis of the force transmission device . 

connected in series ; and 36. The force transmission device according to claim 30 , 
a rotational speed adaptive absorber , wherein the primary component of the first damper is 
wherein the rotational speed adaptive absorber is dis- configured as a disc shaped element and the secondary 
posed between the first and second dampers at least in 45 component of the second damper is configured as a disc 
one force flow direction through the force transmission shaped element . 
device , 37. The force transmission device according to claim 30 , 

wherein a resonance frequency of the rotational speed further comprising a turbine shell , wherein the primary 
adaptive absorber is proportional to a rotational speed component of the second damper is connected torque proof 
of the drive engine , 50 with the turbine shell . 

wherein each of the first and second dampers includes an 38. A force transmission device for power transmission 
elastic element , a primary component , and a secondary between a drive engine and a transmission input shaft , 
component , comprising : 

wherein the primary component of the second damper is an output connected to the transmission input shaft ; 
connected torque proof with the secondary component 55 a damper assembly that includes first and second dampers 
of the first damper , connected in series ; and 

wherein the elastic element of the first damper is offset a rotational speed adaptive absorber , 
from the elastic element of the second damper in a wherein the rotational speed adaptive absorber is dis 
direction of the rotational axis of the force transmission posed between the first and second dampers at least in 
device , one force flow direction through the force transmission 

wherein the rotational speed adaptive absorber includes device , 
pairs of inertial masses , is connected torque proof with wherein a resonance frequency of the rotational speed 
the secondary component of the first damper , and is adaptive absorber is proportional to a rotational speed 
integral with a component of the second damper , of the drive engine , 

wherein the rotational speed adaptive absorber further 65 wherein each of the first and second dampers includes an 
includes an inertial mass support device to which the elastic element , a primary component , and a secondary 
pairs of inertial masses are con onnected , component , 
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wherein the primary component of the second damper and configured as a disc shaped element and the secondary 
the secondary component of the first damper form an component of the second damper is configured as a disc 
integral unit , shaped element . 

wherein the elastic element of the first damper is offset 46. A force transmission device for power transmission 
from the elastic element of the second damper in a 5 between a drive engine and a transmission input shaft , 
direction of the rotational axis of the force transmission comprising : 
device , an output connected to the transmission input shaft ; 

wherein the primary component of the second damper a damper assembly that includes first and second dampers 
receives a dampened rotational force from the second- connected in series ; and 
ary component of the first damper , a rotational speed adaptive absorber , 

wherein the rotational speed adaptive absorber includes wherein the rotational speed adaptive absorber is dis 
a plurality of inertial masses , each configured to per- posed between the first and second dampers at least in 
form pendulum type motion , one force flow direction through the force transmission 

wherein the rotational speed adaptive absorber further device , 
includes an inertial mass support device to which the wherein a resonance frequency of the rotational speed 
plurality of inertial masses are connected , adaptive absorber is proportional to a rotational speed 

wherein a proximal end of at least one of the plurality of of the drive engine , 
inertial masses is more proximal to the rotational axis wherein each of the first and second dampers includes an 
of the force transmission device , in a radial direction , 20 elastic element , a primary component , and a secondary 
than a center of the elastic element of the first damper , component , 
when viewed in a cross - section along the rotational wherein the primary component of the second damper is 
axis of the force transmission device , connected torque proof with the secondary component 

wherein the inertial masses are movable relative to the of the first damper , 
inertial mass support device to perform the pendulum 25 wherein the elastic element of the first damper is offset 
type motion , and from the elastic element of the second damper in a 

wherein the rotational speed adaptive absorber is con direction of the rotational axis of the force transmission 
nected torque proof with the integral unit that forms the device , 
primary component of the second damper and the wherein the rotational speed adaptive absorber includes 
secondary component of the first damper . four pairs of inertial masses and is connected torque 

39. The force transmission device according to claim 38 , proof with the secondary component of the first damper 
wherein the torque proof connection between the integral and the primary component of the second damper , 

wherein each of the plurality of inertial masses is con unit and the rotational speed adaptive absorber is provided figured to perform pendulum type motion , by a cylindrical shaped element . wherein proximal ends of at least one pair of inertial 40. The force transmission device according to claim 38 , masses of the four pairs of inertial masses are more wherein the output of the force transmission device is a proximal to the rotational axis of the force transmission hub configured to connect the force transmission device device , in radial direction , than a center of the elastic 
to the transmission input shaft , and element of the first damper , when viewed in a cross 

wherein the secondary component of the second damper 40 section along the rotational axis of the force transmis 
is configured to transfer a dampened rotational force sion device , 
that has been dampened by the first damper , the second wherein the force transmission device is arranged such 
damper , and the rotational speed adaptive absorber to that , when operated , the pairs of inertial masses are 
the hub . influenced by centrifugal oil pressure force , and 

41. The force transmission device according to claim 38 , 45 wherein the rotational speed adaptive absorber is tuned 
wherein the inertial mass support device has an annular higher by > 0.05 to 0.5 as compared to tuning for an 

disc shape , and order of an excitation of the drive engine in the absence 
wherein the plurality of inertial masses include inertial of centrifugal oil pressure . 

masses disposed on one side of the inertial mass 47. The force transmission device according to claim 46 , 
support device and inertial masses disposed on the 50 wherein the secondary component of the first damper and 
other side of the inertial mass support device . the primary component of the second damper form an 

42. The force transmission device according to claim 41 , integral unit . 
wherein the elastic element of the first damper is a first 48. The force transmission device according to claim 47 , 
spring , and the elastic element of the second damper is a wherein the integral unit is connected torque proof to the 
second spring . 55 rotational speed adaptive absorber . 

43. The force transmission device according to claim 42 , 49. The force transmission device according to claim 48 , 
wherein the plurality of inertial masses are disposed at a wherein the integral unit is connected torque proof to the 
greater distance , in a radial direction extending from a rotational speed adaptive absorber using a cylindrical 
rotational axis of the force transmission device , than the first shaped element . 
spring 50. The force transmission device according to claim 48 , 

44. The force transmission device according to claim 43 , wherein the rotational speed adaptive absorber further 
wherein the plurality of inertial masses are disposed at a includes an inertial mass support device to which the four 
greater distance , in a radial direction extending from a pairs of inertial masses are connected . 
rotational axis of the force transmission device , than the 51. The force transmission device according to claim 48 , 
second spring wherein the output of the force transmission device is a 

45. The force transmission device according to claim 42 , hub configured to connect the force transmission device 
wherein the primary component of the first damper is to the transmission input shaft , and 
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wherein the secondary component of the second damper wherein each of the first and second dampers includes an 
is configured to transfer a dampened rotational force elastic element , a primary component , and a secondary 
that has been dampened by the first damper , the second component , 
damper , and the rotational speed adaptive absorber to wherein the elastic element of the first damper is offset 
the hub . from the elastic element of the second damper in a 

direction of the rotational axis of the force transmission 52. The force transmission device according to claim 48 , device , wherein the elastic element of the first damper is a first wherein the primary component of the second damper is 
spring , and the elastic element of the second damper is connected torque proof with the secondary component 
a second spring , and of the first damper 

wherein the four pairs of inertial masses are disposed at wherein the turbine shell ( 1 ) is connected torque proof 
a greater distance , in a radial direction extending from with the primary component of the second damper , 
a rotational axis of the force transmission device , than wherein proximal ends of at least one pair of inertial 
the first spring and the second spring . masses of the four pairs of inertial masses are more 

53. The force transmission device according to claim 52 , proximal to the rotational axis of the force transmission 
wherein the primary component of the first damper is device , in radial direction , than a center of the elastic 
configured as a disc shaped element and the secondary element of the first damper , when viewed in a cross 
component of the second damper is configured as a disc section along the rotational axis of the force transmis 

sion device , shaped element 
54. A force transmission device for power transmission wherein the rotational speed adaptive absorber is con 

between a drive engine and a transmission input shaft , nected torque proof with the secondary component of 
the first damper and the primary component of the comprising : second damper , and an output ; 

a damper assembly that includes first and second dampers wherein each of the plurality of inertial masses is con 
connected in series ; figured to perform pendulum type motion . 

a rotational speed adaptive absorber comprising four 55. The force transmission device according to claim 54 , 
pairs of inertial masses ; and wherein the secondary component of the first damper and 

a hydrodynamic component with at least one primary the primary component of the second damper form an 
shell functioning as a pump shell ( P ) and a secondary integral unit . 

shell functioning as a turbine shell ( 1 ) , forming an 30 wherein the elastic element of the first damper is a first 56. The force transmission device according to claim 55 , 
operating cavity ( AR ) with one another , 

wherein the rotational speed adaptive absorber includes spring , and the elastic element of the second damper is a 
second spring . an inertial mass support device to which the pairs of 

inertial masses are connected , 57. The force transmission device according to claim 56 , 
wherein the rotational speed adaptive absorber is con wherein the four pairs of inertial masses are disposed at a 

nected torque proof with the secondary shell via the greater distance , in a radial direction extending from a 
inertial mass support device , rotational axis of the force transmission device , than the first 

and second springs . wherein the rotational speed adaptive absorber is dis 
posed between the first and second dampers at least in 58. The force transmission device according to claim 57 , 
one force flow direction through the force transmission wherein the primary component of the first damper is 
device , configured as a disc shaped element and the secondary 

wherein a resonance frequency of the rotational speed component of the second damper is configured as a disc 
adaptive absorber is proportional to a rotational speed shaped element . 
of the drive engine , 
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