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MULTI - LEVEL TORQUE CLUTCH were achieved by varying the pressure that the clutch 
actuator applies to the reaction plate . Essentially , by varying 

CROSS - REFERENCE TO RELATED the clamping ( i . e . squeezing ) force applied to the friction 
APPLICATIONS plates by the reaction plate and the primary backing plate , 

5 different torque transmission values could be achieved by 
This application claims the benefit of U . S . Provisional increasing or decreasing the amount of slip between the 

Application No . 62 / 095 , 417 , filed on Dec . 22 , 2014 . The friction plates , the reaction plate , and the backing plate . This 
entire disclosure of the application referenced above is option has its drawbacks , however , since the friction plates 
incorporated herein by reference . are typically torque sensitive in only a very narrow range of 

10 applied pressure . As a result , the pressure that the clutch 
FIELD actuator applies to the reaction plate can only be varied so 

much before clutch operation suffers making it difficult to 
The present disclosure generally relates to the field of produce a clutch assembly that is effective at both high and 

vehicle transmissions . More specifically , a multi - level low torque transmission values . 
torque clutch assembly is disclosed having a primary back - 15 
ing plate and a secondary backing plate . SUMMARY 

BACKGROUND This section provides a general summary of the disclo 
sure , and is not a comprehensive disclosure of its full scope 

This section provides background information related to 20 or all of its features . 
the present disclosure which is not necessarily prior art . The subject disclosure provides for a multi - level torque 

Torque clutch assemblies are commonly used in vehicle clutch assembly . The multi - level torque clutch assembly 
transmissions to shift into a forward gear , to shift between includes a clutch housing having an internal surface that 
different forward gears , or to shift into a reverse gear . As a defines an inner cavity within the clutch housing . A shaft 
shift is being effectuated by the transmission , the torque 25 extending along a longitudinal axis is disposed within the 
clutch assembly selectively supplies torque from a prime inner cavity of the clutch housing . The shaft has an outer 
mover , such as an engine , to one or more gears of the surface . A clutch pack is disposed radially between the 
transmission . Because the torque clutch assembly can clutch housing and the shaft . The clutch pack selectively 
decouple the one or more gears of the transmission from the couples rotation of the clutch housing and the shaft . The 
prime mover and can provide limited slip between the one 30 clutch pack includes a first end and a second end that is 
or more gears of the transmission and the prime mover , opposite the first end and that is longitudinally spaced from 
shifts can be accomplished without stalling the engine the first end . The multi - level torque clutch assembly 
and / or binding the transmission . includes a first actuator that selectively applies a predeter 

The torque clutch assembly may generally include a mined pressure to the first end of the clutch pack to force the 
clutch housing and a shaft that is disposed within the clutch 35 first end of the clutch pack toward the second end of the 
housing . A clutch pack may be disposed radially between the clutch pack . Accordingly , the predetermined pressure 
clutch housing and the shaft that selectively couples rotation applied by the first actuator longitudinally compresses the 
of the clutch housing and the shaft . The clutch pack may clutch pack . 
include various combinations of friction plates that transfer The clutch pack includes a primary backing plate that is 
torque between the clutch housing and the shaft when the 40 disposed at the second end of the clutch pack . The primary 
friction plates are pressed together by a clutch actuator . backing plate is retained on either the clutch housing or the 
While the friction plates are rotatably coupled to either the shaft such that the primary backing plate cannot move 
clutch housing or the shaft , they are moveable in a longi - longitudinally relative to the clutch housing and the shaft 
tudinal direction with respect to the clutch housing and the beyond a predetermined limit . The clutch pack also includes 
shaft . A backing plate may be provided at one end of the 45 a reaction plate that is disposed at the first end of the clutch 
clutch pack that is retained on either the clutch housing or pack . The reaction plate operably receives the predeter 
the shaft . Longitudinal movement of this backing plate mined pressure from the first actuator and is moveable along 
relative to the clutch housing and the shaft may be limited the longitudinal axis relative to the clutch housing and the 
such that the backing plate acts as a stop for the friction shaft . Additionally , the clutch pack includes a first friction 
plates when the friction plates are pushed towards the 50 plate and a second friction plate that are disposed adjacent 
backing plate by the clutch actuator . A reaction plate may be one another and between the primary backing plate and the 
provided at an opposite end of the clutch pack . Like the reaction plate . The first and second friction plates are 
friction plates , the reaction plate is moveable in the longi - moveable along the longitudinal axis relative to the clutch 
tudinal direction with respect to the clutch housing and the housing and the shaft . 
shaft . The clutch actuator may be configured to apply 55 The clutch pack further includes a secondary backing 
pressure to the reaction plate such that the friction plates are plate that is disposed between the first and second friction 
squeezed between the reaction plate and the backing plate . plates . The multi - level torque clutch assembly includes a 
Accordingly , actuation of the clutch actuator longitudinally second actuator that controls the movement of the secondary 
compresses the clutch pack . backing plate to selectively switch the clutch pack between 

Depending upon different power flows through the trans - 60 a low torque state and a high torque state . In the low torque 
mission and different levels of torque multiplication occur - state , the second actuator prevents the secondary backing 
ring before the torque clutch assembly ( i . e . torque multipli - plate from moving longitudinally toward the primary back 
cation occurring at one or more points positioned between ing plate beyond a locked position . Therefore , in the low 
the prime mover and the torque clutch assembly ) , different torque state , only one of the first and second friction plates 
torque transmission values through the torque clutch assem - 65 is squeezed between the reaction plate and the secondary 
bly may be desirable . Traditionally , different torque trans - backing plate when the predetermined pressure is applied to 
mission values transmitted through torque clutch assemblies the reaction plate . In the high torque state , the second 
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actuator permits longitudinal movement of the secondary torque clutch assembly has a secondary backing plate and 
backing plate toward the primary backing plate beyond the where the multi - level torque clutch assembly is shown in an 
locked position . Therefore , in the high torque state , the open state ; 
secondary backing plate and both the first and second FIG . 2 is a partial , cross - sectional view of the multi - level 
friction plates are squeezed between the reaction plate and 5 torque clutch assembly of FIG . 1 where the multi - level 
the primary backing plate when the predetermined pressure torque clutch assembly is shown in a closed state with the 
is applied to the reaction plate . secondary backing plate disengaged ; 

In accordance with another aspect , the subject disclosure FIG . 3 is a partial , cross - sectional view of the multi - level 
provides a method of operating the multi - level torque clutch torque clutch assembly of FIG . 1 where the multi - level 
assemblies described above . The method comprises the 10 torque clutch assembly is shown in the closed state with the 
steps of rotating at least one of the clutch housing and the secondary backing plate engaged in a locked position ; 

FIG . 4 is a partial , cross - sectional view of another exem shaft and rotating one or more components of a clutch pack plary multi - level torque clutch assembly constructed in in response to the step of rotating at least one of the clutch accordance with the subject disclosure where the multi - level housing and the shaft . The components of the clutch pack 15 torque clutch assembly is shown in the open state ; include , at the least very least , the reaction plate , the primary FIG . 5 is a partial , cross - sectional view of the multi - level 
backing plate , the first and second friction plates , and the torque clutch assembly of FIG . 4 where the multi - level secondary backing plate . The method also includes the steps torque clutch assembly is shown in the closed state with the 
of initiating the low torque state by preventing the secondary secondary backing plate disengaged ; 
backing plate from moving longitudinally toward the pri - 20 FIG . 6 is a partial , cross - sectional view of the multi - level 
mary backing plate beyond the locked position and applying torque clutch assembly of FIG . 4 where the multi - level 
the predetermined pressure to the reaction plate to squeeze torque clutch assembly is shown in the closed state with the 
one of the first and second friction plates between the secondary backing plate engaged in the locked position ; 
reaction plate and the secondary backing plate . In the low FIG . 7 is a partial , cross - sectional view of another exem 
torque state , another one of the first and second friction 25 plary multi - level torque clutch assembly constructed in 
plates is isolated from the predetermined pressure because accordance with the subject disclosure where the multi - level 
the secondary backing plate cannot move beyond the locked torque clutch assembly is shown in the open state ; 
position to press the other one of the friction plates against FIG . 8 is a partial , cross - sectional view of the multi - level 
the primary backing plate . The method further includes the torque clutch assembly of FIG . 7 where the multi - level 
steps of initiating the high torque state by allowing the 30 torque clutch assembly is shown in the closed state with 
secondary backing plate to move longitudinally toward the secondary backing plate disengaged ; 
primary backing plate beyond the locked position and apply FIG . 9 is a partial , cross - sectional view of the multi - level 

torque clutch assembly of FIG . 7 where the multi - level ing the predetermined pressure to the reaction plate to 
squeeze both of the first and second friction plates and the z torque clutch assembly is shown in the closed state with the 

35 secondary backing plate engaged in the locked position ; secondary backing plate between the reaction plate and the FIG . 10 is a partial , cross - sectional view of another primary backing plate . exemplary multi - level torque clutch assembly constructed in Rather than varying the predetermined pressure that the accordance with the subject disclosure where the multi - level 
first actuator applies to the reaction plate , the secondary torque clutch assembly is shown in the open state ; 
backing plate and second actuator of the disclosed multi - 40 FIG . 11 is a partial , cross - sectional view of the multi - level 
level torque clutch assembly are used to selectively change torque clutch assembly of FIG . 10 where the multi - level 
the number of friction plates that transfer torque between the torque clutch assembly is shown in the closed state with the 
shaft and the clutch housing . Accordingly , the disclosed secondary backing plate engaged in the locked position ; 
multi - level torque clutch assembly provides two different FIG . 12 is a partial , cross - sectional view of the multi - level 
torque transmission values through the multi - level torque 45 torque clutch assembly of FIG . 10 where the multi - level 
clutch assembly without varying the predetermined pressure torque clutch assembly is shown in the closed state with the 
that the first actuator applies to the reaction plate . Advan secondary backing plate disengaged ; 
tageously , the predetermined pressure can be maintained at FIG . 13 is a partial , cross - sectional view of another 
an optimum value for proper friction plate operation . At the exemplary multi - level torque clutch assembly constructed in 
same time , high and low torque transmission values are 50 accordance with the subject disclosure where the multi - level 
provided by selectively isolating one or more of the friction torque clutch assembly is shown in the open state ; 
plates by controlling the movement of the secondary back - FIG . 14 is a partial , cross - sectional view of the multi - level 
ing plate with the second actuator . This provides for better torque clutch assembly of FIG . 13 where the multi - level 
clutch control and easier calibration , particularly when a torque clutch assembly is shown in the closed state with the 
large difference between the high and low torque transmis - 55 secondary backing plate engaged in the locked position ; and 
sion values is desired . FIG . 15 is a partial , cross - sectional view of the multi - level 

torque clutch assembly of FIG . 13 where the multi - level 
BRIEF DESCRIPTION OF THE DRAWINGS torque clutch assembly is shown in the closed state with the 

secondary backing plate disengaged . 
Other advantages of the present invention will be readily 60 

appreciated , as the same becomes better understood by DETAILED DESCRIPTION 
reference to the following detailed description when con 
sidered in connection with the accompanying drawings Referring to the Figures , wherein like numerals indicate 
wherein : corresponding parts throughout the several views , a multi 

FIG . 1 is a partial , cross - sectional view of an exemplary 65 level torque clutch assembly 20 is disclosed . 
multi - level torque clutch assembly constructed in accor - Example embodiments are provided so that this disclosure 
dance with the subject disclosure where the multi - level will be thorough , and will fully convey the scope to those 
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who are skilled in the art . Numerous specific details are set degrees or at other orientations ) and the spatially relative 
forth such as examples of specific components , devices , and descriptors used herein interpreted accordingly . 
methods , to provide a thorough understanding of embodi - Generally , torque clutch assemblies , such as the multi 
ments of the present disclosure . It will be apparent to those level torque clutch assemblies 20 disclosed in the Figures , 
skilled in the art that specific details need not be employed , 5 may be used in a transmission of a vehicle to shift into a 
that example embodiments may be embodied in many forward gear , to shift between different forward gears , or to 
different forms and that neither should be construed to limit shift into a reverse gear . The transmission may generally 
the scope of the disclosure . In some example embodiments , have a transmission case that houses the forward and / or well - known processes , well - known device structures , and reverse gears . The disclosed multi - level torque clutch 20 well - known technologies are not described in detail . 10 may be disposed within the transmission case , connected in The terminology used herein is for the purpose of describ series with the transmission case , or integral with the trans ing particular example embodiments only and is not mission case . intended to be limiting . As used herein , the singular forms 
“ a , ” “ an , ” and “ the ” may be intended to include the plural As illustrated in FIGS . 1 - 3 , the multi - level torque clutch 
forms as well . unless the context clearly indicates otherwise . 15 assembly 20 includes a clutch housing 22 having an internal 
The terms “ comprises , " " comprising , ” “ including , " and surface 24 that defines an inner cavity 26 . The inner cavity 
“ having , " are inclusive and therefore specify the presence of 26 is thus disposed within the clutch housing 22 and may 
stated features , integers , steps , operations , elements , and / or have a variety of different shapes . By way of example and 
components , but do not preclude the presence or addition of without limitation , the inner cavity 26 of the clutch housing 
one or more other features , integers , steps , operations , 20 22 may have a cylindrical shape . A shaft 28 is disposed 
elements , components , and / or groups thereof . The method co - axially within the inner cavity 26 of the clutch housing 
steps , processes , and operations described herein are not to 22 . The shaft 28 extends along and operably rotates about a 
be construed as necessarily requiring their performance in longitudinal axis 30 . As such , it should be appreciated that 
the particular order discussed or illustrated , unless specifi - the term “ longitudinally ” , as used herein , refers to move 
cally identified as an order of performance . It is also to be 25 ment in a direction that is substantially parallel with the 
understood that additional or alternative steps may be longitudinal axis 30 . The shaft 28 presents an outer surface 
employed . 32 that may also be cylindrical in shape . A clutch pack 34 is 
When an element or layer is referred to as being “ on , ” disposed radially between the clutch housing 22 and the 

“ engaged to , " " connected to , " or " coupled to ” another shaft 28 . The clutch pack 34 selectively couples rotation of 
element or layer , it may be directly on , engaged , connected 30 the clutch housing 22 and the shaft 28 , as will be explained 
or coupled to the other element or layer , or intervening in greater detail below . The clutch pack 34 generally has a 
elements or layers may be present . In contrast , when an first end 36 and a second end 38 opposite the first end 36 that 
element is referred to as being " directly on , " " directly is longitudinally spaced from the first end 36 . 
engaged to , ” “ directly connected to , " or " directly coupled A first actuator 40 is disposed adjacent the first end 36 of 
to ” another element or layer , there may be no intervening 35 the clutch pack 34 . The first actuator 40 operably switches 
elements or layers present . Other words used to describe the the clutch pack 34 between an open state and a closed state . 
relationship between elements should be interpreted in a like In the open state , the first actuator 40 does not apply pressure 
fashion ( e . g . , “ between ” versus " directly between , ” “ adja - to the clutch pack 34 . In the closed state , the first actuator 40 
cent ” versus “ directly adjacent , " etc . ) . As used herein , the selectively applies a predetermined pressure 42 to the first 
term “ and / or ” includes any and all combinations of one or 40 end 36 of the clutch pack 34 to force the first end 36 of the 
more of the associated listed items . clutch pack 34 toward the second end 38 of the clutch pack 

Although the terms first , second , third , etc . may be used 34 . In other words , the first actuator 40 longitudinally 
herein to describe various elements , components , regions , compresses the clutch pack 34 to switch the clutch pack 34 
layers and / or sections , these elements , components , regions , to the closed state . 
layers and / or sections should not be limited by these terms . 45 The clutch pack 34 includes a primary backing plate 44 
These terms may be only used to distinguish one element , disposed at the second end 38 of the clutch pack 34 . The 
component , region , layer or section from another region , primary backing plate 44 is rotatably coupled with the clutch 
layer or section . Terms such as “ first , ” “ second , ” and other housing 22 such that the primary backing plate 44 rotates 
numerical terms when used herein do not imply a sequence with the clutch housing 22 . The primary backing plate 44 is 
or order unless clearly indicated by the context . Thus , a first 50 retained on the clutch housing 22 such that the primary 
element , component , region , layer or section discussed backing plate 44 cannot move longitudinally relative to the 
below could be termed a second element , component , clutch housing 22 beyond a predetermined limit 46 . In the 
region , layer or section without departing from the teachings example shown in FIGS . 1 - 3 , the primary backing plate 44 
of the example embodiments . is retained on the clutch housing 22 such that the primary 

Spatially relative terms , such as “ inner , " " outer , ” 55 backing plate 44 is limited from moving to the right beyond 
“ beneath , ” “ below , " " lower , ” “ above , " " upper , " and the like , the predetermined limit 46 . Accordingly , the primary back 
may be used herein for ease of description to describe one ing plate 44 acts as a stop at the second end 38 of the clutch 
element or feature ' s relationship to another element ( s ) or pack 34 such that the first end 36 of the clutch pack 34 
feature ( s ) as illustrated in the figures . Spatially relative terms moves relative to the primary backing plate 44 when the 
may be intended to encompass different orientations of the 60 clutch pack 34 is switched between the open state and the 
device in use or operation in addition to the orientation closed state by the first actuator 40 . Although the primary 
depicted in the figures . For example , if the device in the backing plate 44 may have a variety of different shapes , the 
FIGS . is turned over , elements described as “ below ” or primary backing plate 44 may have an annular shape . The 
“ beneath ” other elements or features would then be oriented primary backing plate 44 may also include a first primary 
" above ” the other elements or features . Thus , the example 65 backing plate side 48 and a second primary backing plate 
term “ below ” can encompass both an orientation of above side 50 that is longitudinally spaced from the first primary 
and below . The device may be otherwise oriented ( rotated 90 backing plate side 48 by a first thickness 52 . 
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The clutch pack 34 also includes a reaction plate 54 longitudinally compressed by the first actuator 40 , the fric 
disposed at the first end 36 of the clutch pack 34 . The tion surfaces 72 of the first and second friction plates 62 , 64 
reaction plate 54 is rotatably coupled with the clutch housing contact the second reaction plate side 58 and the first 
22 such that the reaction plate 54 rotates with the clutch primary backing plate side 48 to transmit torque to the 
housing 22 . Although the reaction plate 54 may have a 5 reaction plate 54 and the primary backing plate 44 . The 
variety of different shapes , the reaction plate 54 may have an torque transmission provided by the friction surface 72 
annular shape . Additionally , the reaction plate 54 may drives rotation of the clutch housing 22 when the clutch 
include a first reaction plate side 56 and a second reaction housing 22 is free to rotate . When the multi - level torque 
plate side 58 that is longitudinally spaced from the first clutch assembly 20 is used as a brake , the clutch housing 22 
reaction plate side 56 by a second thickness 60 . While other 10 is fixed ( i . e . held stationary ) and the torque transmission 
configurations are possible , the second thickness 60 of the provided by the friction surface 72 acts to brake ( i . e . slow ) 
reaction plate 54 may be less than the first thickness 52 of the shaft 28 . When the multi - level torque clutch assembly 20 
the primary backing plate 44 . In other words , the primary is used as a brake , the clutch housing 22 may be fixed to or 
backing plate 44 may have a thicker construction than the integrally formed with the transmission case . Such configu 
reaction plate 54 . The reaction plate 54 is acted on by the 15 rations are sometimes referred to as a stationary clutch . It 
first actuator 40 when the first actuator 40 switches the should also be appreciated that more than two friction plates 
clutch pack 34 to the closed state . Specifically , the first 62 , 64 may be used without departing from the scope of the 
actuator 40 applies the predetermined pressure 42 to the first subject disclosure . 
reaction plate side 56 to force the reaction plate 54 longi - As previously noted , the reaction plate 54 and the primary 
tudinally toward the primary backing plate 44 . This action 20 backing plate 44 in FIGS . 1 - 3 are rotatably coupled to the 
moves the reaction plate 54 in a direction that is parallel with clutch housing 22 . Although the structure that rotatably 
the longitudinal axis 30 and compresses the clutch pack 34 . couples the reaction plate 54 and the primary backing plate 

The clutch pack 34 additionally includes at least a first 44 to the clutch housing 22 may vary , this structure may 
friction plate 62 and a second friction plate 64 that are include a first plurality of splines 74 that are disposed along 
disposed adjacent to one another and between the primary 25 the internal surface 24 of the clutch housing 22 . As shown 
backing plate 44 and the reaction plate 54 . The first friction in FIGS . 1 - 3 , the first plurality of splines 74 extend parallel 
plate 62 and the second friction plate 64 are rotatably to the longitudinal axis 30 and engage the primary backing 
coupled with the shaft 28 such that the first and second plate 44 and the reaction plate 54 to rotatably couple the 
friction plates 62 , 64 rotate with the shaft 28 . Although the clutch housing 22 with the primary backing plate 44 and the 
first and second friction plates 62 , 64 may have a variety of 30 reaction plate 54 . Accordingly , the primary backing plate 44 
different shapes , the first and second friction plates 62 , 64 and the reaction plate 54 rotate with the clutch housing 22 
may each have an annular shape . Each of the first and second while still being able to move longitudinally relative to the 
friction plates 62 , 64 may also include a first side 66 and a clutch housing 22 , at least to a certain extent . The above 
second side 68 that is longitudinally spaced from the first disclosure also explains that the first and second friction 
side 66 by a third thickness 70 . While other configurations 35 plates 62 , 64 in FIGS . 1 - 3 are rotatably coupled to the shaft 
are possible , the third thickness 70 of each of the first and 28 . Although the structure that rotatably couples the first and 
second friction plates 62 , 64 may be less than the first second friction plates 62 , 64 to the shaft 28 may vary , this 
thickness 52 of the primary backing plate 44 . In other words , structure may include a second plurality of splines 76 that 
the primary backing plate 44 may have a thicker construc - are disposed along the outer surface 32 of the shaft 28 . The 
tion than the first and second friction plates 62 , 64 . Of course 40 second plurality of splines 76 extend parallel to the longi 
in other configurations , the first and second friction plates tudinal axis 30 and engage the first and second friction plates 
62 , 64 may have different thicknesses . As previously 62 , 64 to rotatably couple the shaft 28 with the first and 
explained , the first actuator 40 switches the clutch pack 34 second friction plates 62 , 64 . Accordingly , the first and 
to the closed state by moving the reaction plate 54 longitu - second friction plates 62 , 64 rotate with the shaft 28 while 
dinally toward the primary backing plate 44 . As the reaction 45 still being able to move longitudinally relative to the shaft 
plate 54 moves towards the primary backing plate 44 , the 28 , at least to a certain extent . Other types of connections 
reaction plate 54 pushes the first and second friction plates between the reaction plate 54 , the primary backing plate 44 , 
62 , 64 longitudinally toward the primary backing plate 44 . the first and second friction plates 62 , 64 , the clutch housing 
Because the primary backing plate 44 is prevented from 22 , and the shaft 28 may be used without departing from the 
moving longitudinally beyond the predetermined limit 46 , 50 scope of the subject disclosure . 
the first and second friction plates 62 , 64 are squeezed The above disclosure additionally explains that the pri 
between the reaction plate 54 and the primary backing plate mary backing plate 44 is retained on the clutch housing 22 
44 as the first actuator 40 pushes the reaction plate 54 such that it cannot move longitudinally beyond a predeter 
towards the primary backing plate 44 , thus longitudinally mined limit 46 . This predetermined limit 46 may be mea 
compressing the clutch pack 34 . 55 sured relative to the reaction plate 54 such that the primary 

The first and second friction plates 62 , 64 each include a backing plate 44 can only move so far away from the 
friction surface 72 disposed on at least one of the first side reaction plate 54 before it is stopped . Although the structure 
66 and the second side 68 . The friction surface 72 transfers that stops the primary backing plate 44 at the predetermined 
torque between the first and second friction plates 62 , 64 and limit 46 may vary , in the configuration shown in FIGS . 1 - 3 , 
at least one of the reaction plate 54 and the primary backing 60 this structure includes a retainer ring 78 . The clutch housing 
plate 44 when the clutch pack 34 is compressed by the first 22 has a retainer groove 80 that extends annularly about the 
actuator 40 to rotatably couple the clutch housing 22 and the inner cavity 26 and radially into the clutch housing 22 from 
shaft 28 . As illustrated in FIGS . 1 - 3 , the friction surface 72 the internal surface 24 . The retainer ring 78 is received in the 
may be disposed on the first and second sides 66 , 68 of both retainer groove 80 . The retainer ring 78 projects into the 
the first and second friction plates 62 , 64 . In this configu - 65 inner cavity 26 from the retainer groove 80 to abut the first 
ration , rotation of shaft 28 drives rotation of the first and primary backing plate side 48 . The retainer ring 78 therefore 
second friction plates 62 , 64 . When the clutch pack 34 is defines the predetermined limit 46 such that the retainer ring 
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78 prevents the primary backing plate 44 from moving other shapes are possible , the secondary backing plate 82 
longitudinally beyond the predetermined limit 46 in a direc may have an annular shape and may include a first secondary 
tion moving away from the reaction plate 54 . Stated another backing plate side 84 and a second secondary backing plate 
way , the retainer ring 78 illustrated in FIGS . 1 - 3 prevents the side 86 that is longitudinally spaced from the first secondary 
primary backing plate 44 from moving longitudinally to the 5 backing plate side 84 by a fourth thickness 88 . In some 
right past the predetermined limit 46 set by the retainer ring configurations , such as that shown in FIGS . 1 - 3 , the fourth 
78 and the retainer groove 80 . Other types of the structure thickness 88 of the secondary backing plate 82 is greater 
may be used for retaining the primary backing plate 44 than the first thickness 52 of the primary backing plate 44 . 
longitudinally on the clutch housing 22 . By way of example In other words , the secondary backing plate 82 may have a 
and without limitation , the primary backing plate 44 may be 10 thicker construction when compared to the primary backing 
fixed to the clutch housing 22 such that the primary backing plate 44 . 
plate 44 cannot move longitudinally with respect to the The multi - level torque clutch assembly 20 also includes a 
clutch housing 22 in either direction . second actuator 90 that is disposed adjacent the secondary 

Depending upon different power flows through the trans - backing plate 82 . The second actuator 90 selectively 
mission and different levels of torque multiplication occur - 15 switches the clutch pack 34 between a low torque state ( FIG . 
ring before the multi - level torque clutch assembly 20 ( i . e . 3 ) and a high torque state ( FIG . 2 ) . In the low torque state , 
torque multiplication occurring at one or more locations the second actuator 90 prevents the secondary backing plate 
positioned between the engine and the multi - level torque 82 from moving longitudinally toward the primary backing 
clutch assembly 20 ) , different torque transmission values plate 44 beyond a locked position 92 . Accordingly , in the 
through the multi - level torque clutch assembly 20 may be 20 low torque state , the first friction plate 62 is squeezed 
desirable . Traditionally , different torque transmission values between the reaction plate 54 and the secondary backing 
transmitted through clutch assemblies are achieved by vary - plate 82 when the predetermined pressure 42 is applied to 
ing the predetermined pressure 42 that the first actuator 40 the reaction plate 54 . The secondary backing plate 82 
applies to the first reaction plate side 56 . Essentially , by bypasses ( i . e . isolates ) the second friction plate 64 such that 
varying the clamping ( i . e . squeezing ) force applied to the 25 the second friction plate 64 is not pressed against the 
first and second friction plates 62 , 64 by the reaction plate primary backing plate 44 when the predetermined pressure 
54 and the primary backing plate 44 , different torque trans 42 is applied to the reaction plate 54 . In the high torque state , 
mission values can be achieved by increasing or decreasing the second actuator 90 permits longitudinal movement of the 
the amount of slip between the first and second friction secondary backing plate 82 toward the primary backing 
plates 62 , 64 , the reaction plate 54 , and the primary backing 30 plate 44 beyond the locked position 92 such that the sec 
plate 44 . This option has its drawbacks however , since the ondary backing plate 82 and the first and second friction 
friction surface 72 of the first and second friction plates 62 , plates 62 , 64 are squeezed between the reaction plate 54 and 
64 are typically torque sensitive in only a very narrow range the primary backing plate 44 when the predetermined pres 
of applied pressure . Accordingly , it is difficult to produce a sure 42 is applied to the reaction plate 54 . 
clutch assembly that is effective at both high and low torque 35 The second actuator 90 may include a locking member 94 
transmission values . By way of example and without limi - that selectively moves between a retracted position and an 
tation , the friction surface 72 may have an optimum applied extended position . When the second actuator 90 switches the 
pressure value of 2 megapascal ( Mpa ) . The torque sensitiv - clutch pack 34 to the high torque state , the locking member 
ity of the friction surface 72 would likely be such that an 94 is moved to the refracted position , where the locking 
applied pressure of 0 . 5 megapascal ( Mpa ) would be too low 40 member 94 is retracted from the inner cavity 26 of the clutch 
and an applied pressure of 6 megapascal ( Mpa ) would be too housing 22 . When the second actuator 90 switches the clutch 
great to achieve proper clutch control and calibration . pack 34 to the low torque state , the locking member 94 is 
Accordingly , the predetermined pressure 42 that the first moved to the extended position , where the locking member 
actuator 40 applies to the reaction plate 54 can only be 94 extends into the inner cavity 26 of the clutch housing 22 
varied so much before clutch operation suffers . 45 to engage the secondary backing plate 82 . Thus , in the 

Rather than varying the pressure that the first actuator 40 extended position , the locking member 94 of the second 
applies to the reaction plate 54 , the disclosed multi - level actuator 90 prevents the secondary backing plate 82 from 
torque clutch assembly 20 provides another option . The moving longitudinally toward the primary backing plate 44 
multi - level torque clutch assembly 20 is equipped with a beyond the locked position 92 . Although a variety of dif 
secondary backing plate 82 that is selectively engaged to 50 ferent types of actuators may be used for the first and second 
change the number of friction plates 62 , 64 that transfer actuators 40 , 90 , by way of example and without limitation , 
torque between the shaft 28 and the clutch housing 22 . Still the first and second actuators 40 , 90 may be hydraulic 
referring to FIGS . 1 - 3 , the secondary backing plate 82 is part actuators . Also , the second actuator 90 may optionally 
of the clutch pack 34 and is disposed between the first include a return spring 96 ( e . g . , a tensile spring ) that biases 
friction plate 62 and second friction plate 64 . It should be 55 the locking member 94 to the retracted position . The return 
appreciated that where more than two friction plates 62 , 64 spring 96 thus provides a mechanism that sets the clutch 
are included , the secondary backing plate 82 is simply pack 34 in the high torque state by default . 
disposed between at least two of the multiple friction plates As illustrated in FIGS . 1 - 3 , the second actuator 90 may be 
62 , 64 such that the secondary backing plate 82 can bypass disposed in the clutch housing 22 such that the locking 
( i . e . isolate ) at least one of the friction plates 62 , 64 when the 60 member 94 projects from the internal surface 24 of the 
secondary backing plate 82 is engaged . The secondary clutch housing 22 in the extended position and is retracted 
backing plate 82 is rotatably coupled with the clutch housing within the clutch housing 22 in the refracted position . Where 
22 such that the secondary backing plate 82 rotates with the the multi - level torque clutch assembly 20 acts as a brake ( i . e . 
clutch housing 22 . Although other types of connections are is a stationary clutch ) , the second actuator 90 may be 
possible , in FIGS . 1 - 3 , the secondary backing plate 82 65 disposed in or may extend through the transmission case . 
engages the first plurality of splines 74 located on the The secondary backing plate 82 may have a recess 98 that 
internal surface 24 of the clutch housing 22 . Similarly , while operably receives the locking member 94 when the second 
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actuator 90 moves the locking member 94 to the extended This provides for better clutch control and easier calibration , 
position to longitudinally fix the secondary backing plate 82 particularly when a large difference between the high and 
in place relative to the primary backing plate 44 . low torque transmission values is desired . 

FIG . 1 illustrates the multi - level torque clutch assembly As shown in FIGS . 4 - 6 , the second actuator 90 may 
20 in the open state . The first actuator 40 is not applying the 5 alternatively be disposed in the shaft 28 such that the locking 
predetermined pressure 42 to the reaction plate 54 so the member 94 projects from the outer surface 32 of the shaft 28 
clutch pack 34 remains uncompressed . The first and second in the extended position and is retracted within the shaft 28 
friction plates 62 , 64 are not squeezed between the reaction in said retracted position . In this configuration , the shaft 28 
plate 54 and the primary backing plate 44 or between the may be hollow or partially hollow , presenting an inner 
reaction plate 54 and the secondary backing plate 82 . 10 surface 100 . The second actuator 90 may be connected to the 
Accordingly , there is no torque being transmitted between inner surface 100 of the shaft 28 or may be at least partially 
the clutch housing 22 and the shaft 28 . In other words , the defined by the inner surface 100 of the shaft 28 . The 
shaft 28 can rotate freely relative to the clutch housing 22 mounting point of the secondary backing plate 82 may be 
and vice versa . reversed in this configuration . Instead of engaging the first 

In FIG . 2 , the multi - level torque clutch assembly 20 is 15 plurality of splines 74 on the internal surface 24 of the clutch 
shown in the closed state . At the same time the clutch pack housing 22 like in FIGS . 1 - 3 , the secondary backing plate 82 
34 is in the high torque state , where the second actuator 90 in FIGS . 4 - 6 engages the second plurality of splines 76 on 
has positioned the locking member 94 in the retracted the external surface of the shaft 28 . Accordingly , the sec 
position . As a result , the secondary backing plate 82 is ondary backing plate 82 in FIG . 4 - 6 is rotatably coupled to 
permitted to travel longitudinally towards the primary back - 20 the shaft 28 such that the secondary backing plate 82 rotates 
ing plate 44 beyond the locked position 92 in response to the with the shaft 28 . When the locking member 94 of the 
first actuator 40 applying the predetermined pressure 42 to second actuator 90 is in the retracted position , the secondary 
the reaction plate 54 . The first friction plate 62 , the second backing plate 82 is free to move longitudinally along the 
ary backing plate 82 , and the second friction plate 64 are shaft 28 . When the locking member 94 of the second 
squeezed between the reaction plate 54 and the primary 25 actuator 90 is in the extended position , the secondary 
backing plate 44 such that the friction surfaces 72 of the first backing plate 82 is fixed in place on the shaft 28 in the 
friction plate 62 contact the second reaction plate side 58 and locked position 92 . Otherwise , operation of the multi - level 
the first secondary backing plate side 84 . At the same time , torque clutch assembly 20 illustrated in FIGS . 4 - 6 is the 
the friction surfaces 72 of the second friction plate 64 same as that described above for the multi - level torque 
contact the second secondary backing plate side 86 and the 30 clutch assembly 20 illustrated in FIGS . 1 - 3 . 
first primary backing plate side 48 . A high torque transmis - As shown in FIGS . 7 - 9 , another alternative configuration 
sion value is achieved through the multi - level torque clutch is illustrated where the locking member 94 abuts the second 
assembly 20 because the friction surfaces 72 of both the first secondary backing plate side 86 when the second actuator 90 
and second friction plates 62 , 64 are engaged . moves the locking member 94 to the extended position such 

In FIG . 3 , the multi - level torque clutch assembly 20 is 35 that the locking member 94 acts as a stop to maintain a 
again shown in the closed state , but the clutch pack 34 has predetermined distance between the secondary backing plate 
been switched to the low torque state . The second actuator 82 and the primary backing plate 44 . In this configuration , 
90 has now positioned the locking member 94 in the the secondary backing plate 82 does not include the recess 
extended position . The locking member 94 is received in the 98 illustrated in FIGS . 1 - 3 and 4 - 6 . Accordingly , the fourth 
recess 98 of the secondary backing plate 82 locking the 40 thickness of the secondary backing plate 82 may be greater 
secondary backing plate 82 in place in the locked position than , equal to , or less than the first thickness 52 of the 
92 . The locking member 94 does not allow the secondary primary backing plate 44 since the secondary backing plate 
backing plate 82 to move longitudinally toward the primary 82 does not need to be wide enough to accommodate the 
backing plate 44 . Only the first friction plate 62 is squeezed locking member 94 in the recess 98 . It should also be 
between the reaction plate 54 and the secondary backing 45 appreciated the even when the locking member 94 in FIGS . 
plate 82 such that the friction surfaces 72 of only the first 7 - 9 is moved to the extended position , the secondary back 
friction plate 62 contact the second reaction plate side 58 and ing plate 82 can move longitudinally toward the first friction 
the first secondary backing plate side 84 . The secondary plate 62 . In the extended position , the locking member 94 of 
backing plate 82 , in the locked position 92 , isolates the the second actuator 90 only prevents the secondary backing 
second friction plate 64 from the predetermined pressure 42 50 plate 82 from moving longitudinally towards the primary 
that the first actuator 40 applies to the reaction plate 54 . As backing plate 44 beyond the locked position 92 ( i . e . beyond 
a result , the friction surfaces 72 of the second friction plate the location of the locking member 94 ) . Otherwise , opera 
64 are not pressed against the second secondary backing tion of the multi - level torque clutch assembly 20 illustrated 
plate side 86 and the first primary backing plate side 48 . A in FIGS . 7 - 9 is the same as that described above for the 
low torque transmission value is achieved through the 55 multi - level torque clutch assembly 20 illustrated in FIGS . 
multi - level torque clutch assembly 20 because the friction 1 - 3 . 
surfaces 72 of only the first friction plates 62 are engaged . As shown in FIGS . 10 - 12 , another alternative configura 

Accordingly , the disclosed multi - level torque clutch tion is illustrated where the locking member 94 extends in a 
assembly 20 provides two different torque transmission U - shape . The secondary backing plate 82 is disposed 
values through the multi - level torque clutch assembly 20 60 between the first friction plate 62 and the second friction 
without varying the predetermined pressure 42 that the first plate 64 . Further , a plurality of additional friction plates 102 
actuator 40 applies to the reaction plate 54 . Advantageously , are illustrated , both between the first friction plate 62 and the 
the predetermined pressure 42 can be maintained at the reaction plate 54 and between the second friction plate 64 
optimum value for the friction surfaces 72 while high and and the primary backing plate 44 . In accordance with this 
low torque transmission values are provided by selectively 65 configuration , the plurality of additional friction plates 102 
isolating one or more of the friction plates 62 , 64 by locking are rotatably coupled to the clutch housing 22 and the shaft 
the secondary backing plate 82 in the locked position 92 . 28 in a sequentially alternating arrangement . Some , none , or 
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all of the additional friction plates 102 may be equipped with member 94 abuts the first secondary backing plate side 84 . 
one or more friction surfaces 72 . In FIGS . 10 - 12 , the clutch Accordingly , the first and third legs 104 , 112 of the locking 
housing 22 extends inwardly adjacent the reaction plate 54 member 94 prevent the secondary backing plate 82 from 
and houses both the first actuator 40 and the second actuator moving toward the primary backing plate 44 beyond the 
90 . The secondary backing plate 82 includes recess 98 , 5 locked position 92 when the second actuator 90 switches the 
which permanently receives a first leg 104 of the locking clutch pack 34 to the low torque state ( FIG . 14 ) . Therefore , 
member 94 . The locking member 94 further includes a in this configuration , the secondary backing plate 82 does 
second leg 106 that is longitudinally spaced from the first leg not include the recess 98 illustrated in FIGS . 1 - 3 , 4 - 6 , and 
104 . The first leg 104 and the second leg 106 are connected 10 - 12 . by a bridging portion 108 . Further , the first leg 104 and the 10 FIG . 13 illustrates the multi - level torque clutch assembly second leg 108 may be transverse to the bridging portion 20 where the clutch pack 34 is in the open state . Accord 108 , giving the locking member 94 the aforesaid U - shape . 
The bridging portion 108 of the locking member 94 may ingly , the first actuator 40 is not applying pressure to the 

reaction plate 54 . FIG . 14 illustrates the multi - level torque extend parallel to the longitudinal axis 30 and between the 
clutch housing 22 and the reaction plate 54 The second leg 15 clutch assembly 20 where the clutch pack 34 is in the closed 
108 of the locking member 94 is received in an actuator state and where the second actuator 90 has switched the 
cavity 110 . The actuator cavity 110 is part of the second clutch pack 34 to the low torque state . The actuator cavity 
actuator 90 and is defined by the clutch housing 22 . 110 in FIG . 14 has been filled with fluid , preventing the 

FIG . 10 illustrates the multi - level torque clutch assembly second leg 106 of the locking member 94 from moving 
20 where the clutch pack 34 is in the open state . Accord - 20 longitudinally toward the primary backing plate 44 . Because 
ingly , the first actuator 40 is not applying pressure to the the secondary backing plate 82 is permanently retained 
reaction plate 54 . FIG . 11 illustrates the multi - level torque between the first and third legs 104 , 112 of the locking 
clutch assembly 20 where the clutch pack 34 is in the closed member 94 , the secondary backing plate 82 cannot move 
state and where the second actuator 90 has switched the toward the primary backing plate 44 beyond the locked 
clutch pack 34 to the low torque state . The actuator cavity 25 position 92 . Thus , only a portion of the clutch pack 34 is 
110 in FIG . 11 has been filled with fluid , preventing the compressed when the first actuator 40 applies pressure to the 
second leg 106 of the locking member 94 from moving reaction plate 54 . By contrast , FIG . 15 illustrates the multi 
longitudinally toward the primary backing plate 44 . Because level torgue clutch assembly 20 where the clutch pack 34 is 
the first leg 104 is permanently received in the recess 98 of in the closed state and where the second actuator 90 has the secondary backing plate 82 , the secondary backing plate 30 switched the clutch pack 34 to the high torque state . The 82 cannot move toward the primary backing plate 44 beyond actuator cavity 110 in FIG . 15 has been emptied of fluid , the locked position 92 . Thus , only a portion of the clutch such that the second leg 106 of the locking member 94 is free pack 34 is compressed when the first actuator 40 applies 
pressure to the reaction plate 54 . By contrast , FIG . 12 to move longitudinally toward or away from the primary 
illustrates the multi - level torque clutch assembly 20 where 35 backing plate 44 re 35 backing plate 44 . Because the secondary backing plate 82 is 
the clutch pack 34 is in the closed state and where the second permanently retained between the first and third legs 104 , 
actuator 90 has switched the clutch pack 34 to the high 112 of the locking member 94 , the locking member 94 
torque state . The actuator cavity 110 in FIG . 12 has been moves longitudinally with the secondary backing plate 82 
emptied of fluid , such that the second leg 106 of the locking when the second actuator 90 has switched the clutch pack 34 
member 94 is free to move longitudinally toward or away 40 to the high torque state . As shown in FIG . 15 , the entire 
from the primary backing plate 44 . Because the first leg 104 clutch pack 34 is compressed when the first actuator 40 
is permanently received in the recess 98 of the secondary applies pressure to the reaction plate 54 as both the second 
backing plate 82 , the locking member 94 moves longitudi - ary backing plate 82 and the locking member 94 move 
nally with the secondary backing plate 82 when the second beyond the locked position toward the primary backing plate 
actuator 90 has switched the clutch pack 34 to the high 45 44 . Otherwise , operation of the multi - level torque clutch 
torque state . As shown in FIG . 12 , the entire clutch pack 34 assembly 20 illustrated in FIGS . 13 - 15 is the same as that 
is compressed when the first actuator 40 applies pressure to described above for the multi - level torque clutch assembly 
the reaction plate 54 as both the secondary backing plate 82 20 illustrated in FIGS . 10 - 12 . 
and the locking member 94 move beyond the locked posi - The configurations illustrated in FIGS . 10 - 15 provide 
tion toward the primary backing plate 44 . Otherwise , opera - 50 several additional benefits . First , the positioning of the first 
tion of the multi - level torque clutch assembly 20 illustrated and second actuators 40 , 90 adjacent the reaction plate 54 
in FIGS . 10 - 12 is the same as that described above for the reduces the packaging size of the multi - level torque clutch 
multi - level torque clutch assembly 20 illustrated in FIGS . assembly 20 . Second , the positioning of the first and second 
1 - 3 . actuators 40 , 90 adjacent the reaction plate 54 makes pro 
As shown in FIGS . 13 - 15 , another alternative configura - 55 duction easier because the clutch housing 22 and / or the shaft 

tion is illustrated where the locking member 94 includes a 28 do not need to be modified at areas inboard or outboard 
third leg 112 that extends from the bridging portion 108 of of the clutch pack 34 to accommodate the positioning of the 
the locking member 94 . The third leg 112 is positioned second actuator 90 shown in FIGS . 1 - 9 , for example . It 
longitudinally along the bridging portion 108 between the should also be appreciated that even when the actuator 
first leg 104 and the second leg 106 . The first leg 104 and the 60 cavity 110 in FIGS . 10 - 15 is filled with fluid , the locking 
third leg 112 are longitudinally spaced from one another by member 94 and thus the secondary backing plate 82 can 
the fourth thickness 88 of the secondary backing plate 82 move longitudinally toward the first friction plate 62 . When 
such that the secondary backing plate 82 is permanently the actuator cavity 110 is filled with fluid , the locking 
received between the first leg 104 and the second leg 112 of member 94 of the second actuator 90 simply prevents the 
the locking member 94 . More particularly , the first leg 104 65 secondary backing plate 82 from moving longitudinally 
of the locking member 94 abuts the second secondary towards the primary backing plate 44 beyond the locked 
backing plate side 86 and the third leg 112 of the locking position 92 . It should also be appreciated that in accordance 
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with certain embodiments , the bridging portion 108 of the isolated from the predetermined pressure 42 because the 
locking member 94 may extend between two splines of the secondary backing plate 82 cannot move beyond the locked 
first plurality of splines 74 . position 92 to press the other one of the first and second 

Various alternative configurations are possible where the friction plates 64 against the primary backing plate 44 . As 
reaction plate 54 , the first and second friction plates 62 , 64 , 5 such , the method includes the step of generating torque 
the primary backing plate 44 , and the secondary backing transfer between the clutch housing 22 and the shaft 28 using 
plate 82 are rotatably coupled to either the clutch housing 22 only some of the components 54 , 62 , 82 of the clutch pack 
or the shaft 28 in different combinations . All such combi - 34 when the low torque state has been initiated . 
nation are considered to be encompassed by the scope of the The method further includes the steps of initiating the 
subject disclosure . Additionally , it should be appreciated that 10 high torque state by allowing the secondary backing plate 82 
the several views of the multi - level torque clutch assembly to move longitudinally toward the primary backing plate 44 
20 in FIGS . 1 - 15 are partial cross - sectional views . Accord beyond the locked position 92 and applying the predeter 
ingly , the first actuator 40 may be multiple actuators that mined pressure 42 to the reaction plate 54 to squeeze both 
individually apply the predetermined pressure 42 to the of the first and second friction plates 62 , 64 and the 
reaction plate 54 . The disclosed multi - level torque clutch 15 secondary backing plate 82 between the reaction plate 54 
assembly 20 may provide additional levels of torque trans and the primary backing plate 44 . As such , the method 
mission by varying the pressure that the first actuator 40 includes the step of generating torque transfer between the 
applies to the reaction plate 54 . Under such a configuration , clutch housing 22 and the shaft 28 using a greater number of 
the first actuator 40 may include multiple actuators that the components 44 , 54 , 62 , 64 , 82 of the clutch pack 34 when 
apply different predetermined pressures 42 to the reaction 20 the high torque state has been initiated in comparison to 
plate 54 , respectively . The second actuator 90 may be when the low torque state has been initiated . Of course it 
annular in shape , or may alternatively be one or more should be appreciated that the torque transfer generated 
discrete actuators that are positioned about the clutch hous - between the clutch housing 22 and the shaft 28 when the low 
ing 22 and / or the shaft 28 . Likewise , the locking member 94 torque state has been initiated is less than the torque transfer 
of the second actuator 90 may extend annularly or may be 25 generated between the clutch housing 22 and the shaft 28 
one or more pins or U - shaped fingers that are placed at when the high torque state has been initiated even though the 
circumferentially spaced locations about the clutch pack 34 . predetermined pressure 42 applied to the reaction plate 54 
Although not shown in FIGS . 1 - 15 , one , some , or all of the remains the same . Accordingly , torque transmission through 
reaction plate 54 , the friction plates 62 , 64 , the primary the clutch pack 34 can be varied while keeping the prede 
backing plate 44 , and the secondary backing plate 82 may be 30 termined pressure 42 that is applied to the reaction plate 54 
biased to certain longitudinal positions that can be measured at optimum levels for the friction surfaces 72 of the first and 
in relation to the locking member 94 of the second actuator second friction plates 62 , 64 . 
90 . By way of example and without limitation , such biasing The order of method steps listed above and in the 
may be accomplished by springs , actuators , inertia , or appended claims is not intended as limiting unless otherwise 
hydraulic pressure within the inner cavity 26 . It should also 35 noted . The disclosed method may be practiced by perform 
be appreciated that although FIGS . 1 - 15 illustrate wet - clutch i ng the disclosed steps in a different order than that presented 
assemblies , where the inner cavity 26 contains a fluid , the above . Additionally , the disclosed method may be practiced 
subject disclosure also applies to dry - clutch assemblies . It where one or more of the steps listed above are eliminated 
should also be appreciated that various combinations are or where other steps are performed in addition to those 
possible where one or more friction surfaces 72 are provided 40 described above . It should also be appreciated that method 
on the primary backing plate 44 , the reaction plate 54 , the set forth above encompasses the operation of multi - level 
secondary backing plate 82 , and / or on some , none , or all of torque clutch assemblies 20 where the shaft 28 is used to 
the first and second friction plates 62 , 64 and the additional drive rotation of the clutch housing 22 , where the clutch 
friction plates 102 . housing 22 is used to drive rotation of the shaft 28 , where the 

The subject disclosure additionally provides a method of 45 clutch housing 22 is used to slow rotation of ( i . e . act as a 
operating the multi - level torque clutch assemblies 20 brake for ) the shaft 28 , and / or where the shaft 28 is used to 
described above . The method comprises the step of rotating slow rotation of ( i . e . act as a brake for ) the clutch housing 
at least one of the clutch housing 22 and the shaft 28 . 22 . 
Because some components of the clutch pack 34 are rotat - The foregoing description of the embodiments has been 
ably coupled the clutch housing 22 and other components of 50 provided for purposes of illustration and description . It is not 
the clutch pack 34 are rotatably coupled to the shaft 28 , the intended to be exhaustive or to limit the disclosure . Indi 
method includes the step of rotating one or more compo - vidual elements or features of a particular embodiment are 
nents of the clutch pack 34 in response to the step of rotating generally not limited to that particular embodiment , but , 
at least one of the clutch housing 22 and the shaft 28 . The where applicable , are interchangeable and can be used in a 
components of the clutch pack 34 include , at the least very 55 selected embodiment , even if not specifically shown or 
least , the reaction plate 54 , the primary backing plate 44 , the described . These antecedent recitations should be inter 
first and second friction plates 63 , 64 , and the secondary preted to cover any combination in which the inventive 
backing plate 82 . The method also includes the steps of novelty exercises its utility . Many modifications and varia 
initiating the low torque state by preventing the secondary t ions of the present invention are possible in light of the 
backing plate 82 from moving longitudinally toward the 60 above teachings and may be practiced otherwise than as 
primary backing plate 44 beyond the locked position 92 and specifically described while within the scope of the 
applying the predetermined pressure 42 to the reaction plate appended claims . 
54 to squeeze one of the first and second friction plates 62 
between the reaction plate 54 and the secondary backing What is claimed is : 
plate 82 . In the low torque state , another one of the first and 65 1 . A multi - level torque clutch assembly comprising : 
second friction plates 64 ( i . e . the friction plate ( s ) positioned a clutch housing having an internal surface that defines an 
between the primary and secondary backing plates 44 , 82 ) is inner cavity within said clutch housing ; 
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a shaft disposed within said inner cavity of said clutch 5 . The multi - level torque clutch assembly as set forth in 
housing , said shaft extending along a longitudinal axis claim 3 wherein said second actuator is disposed in said 
and having an outer surface ; clutch housing such that said locking member projects from 

a clutch pack disposed radially between said clutch hous said internal surface of said clutch housing in said extended 
ing and said shaft that selectively couples rotation of 5 position and is retracted within said clutch housing in said 
said clutch housing and said shaft ; retracted position . 

said clutch pack including a first end and a second end 6 . The multi - level torque clutch assembly as set forth in 
opposite said first end that is longitudinally spaced claim 3 wherein said second actuator is disposed in said 
from said first end ; shaft such that said locking member projects from said outer 

a first actuator that selectively applies pressure to said first 10 surface of said shaft in said extended position and is 
end of said clutch pack to force said first end toward retracted within said shaft in said retracted position . 
said second end and longitudinally compress said 7 . The multi - level torque clutch assembly as set forth in 
clutch pack ; claim 2 wherein said secondary backing plate has a recess 

said clutch pack including a primary backing plate dis - that operably receives said locking member when said 
posed at said second end of said clutch pack , wherein 15 second actuator moves said locking member to said 
said primary backing plate is retained on one of said extended position to longitudinally fix said secondary back 
clutch housing and said shaft such that said primary ing plate in place relative to said primary backing plate . 
backing plate cannot move longitudinally relative to 8 . The multi - level torque clutch assembly as set forth in 
said clutch housing and said shaft beyond a predeter - claim 2 wherein said locking member is disposed to one side 
mined limit ; 20 of said secondary backing plate when said second actuator 

said clutch pack including a reaction plate disposed at said moves said locking member to said extended position such 
first end of said clutch pack that operably receives that said locking member acts as a stop to maintain a 
pressure from said first actuator and that is moveable predetermined distance between said secondary backing 
along said longitudinal axis relative to said clutch plate and said primary backing plate when said second 
housing and said shaft ; 25 actuator switches said clutch pack to said low torque state 

said clutch pack including a first friction plate and a and said first actuator applies pressure to said reaction plate . 
second friction plate disposed adjacent one another and 9 . The multi - level torque clutch assembly as set forth in 
between said primary backing plate and said reaction claim 1 wherein said secondary backing plate does not press 
plate , said first and second friction plates being move - said second friction plate against said primary backing plate 
able along said longitudinal axis relative to said clutch 30 when said second actuator switches said clutch pack to said 
housing and said shaft ; low torque state and said first actuator applies pressure to 

said clutch pack including a secondary backing plate said reaction plate . 
disposed between said first and second friction plates ; 10 . The multi - level torque clutch assembly as set forth in 
and claim 1 wherein said first actuator is disposed adjacent said 

a second actuator controlling movement of said secondary 35 clutch pack and operably switches said clutch pack between 
backing plate to selectively switch said clutch pack an open state and a closed state , wherein said clutch pack 
between a low torque state and a high torque state , moves to said open state when said first actuator does not 
wherein said second actuator prevents said secondary apply pressure to said reaction plate , and said clutch pack 
backing plate from moving longitudinally toward said moves to said closed state when said first actuator applies 
primary backing plate beyond a locked position when 40 pressure to said reaction plate to force said reaction plate 
said clutch pack is in said low torque state , and wherein toward said primary backing plate . 
said second actuator permits longitudinal movement of 11 . The multi - level torque clutch assembly as set forth in 
said secondary backing plate toward said primary back - claim 1 wherein said reaction plate moves longitudinally 
ing plate beyond said locked position when said clutch toward said primary backing plate in response to said first 
pack is in said high torque state . 45 actuator applying pressure to said reaction plate . 

2 . The multi - level torque clutch assembly as set forth in 12 . The multi - level torque clutch assembly as set forth in 
claim 1 wherein said second actuator includes a locking claim 11 wherein , when said clutch pack is in said high 
member that selectively moves between a retracted position torque state , said first and second friction plates move 
and an extended position , wherein said locking member longitudinally toward said primary backing plate in response 
moves to said retracted position when said second actuator 50 to said reaction plate moving toward primary backing plate 
switches said clutch pack to said high torque state , and said such that said first and second friction plates are squeezed 
locking member moves to said extended position when said between said reaction plate and said primary backing plate 
second actuator switches said clutch pack to said low torque as said clutch pack is compressed by said first actuator . 
state . 13 . The multi - level torque clutch assembly as set forth in 

3 . The multi - level torque clutch assembly as set forth in 55 claim 1 wherein said primary backing plate and said reaction 
claim 2 wherein said locking member of said second actua - plate are rotatably coupled with said clutch housing such 
tor extends into said inner cavity in said extended position that said primary backing plate and said reaction plate rotate 
to engage said secondary backing plate and prevent said with said clutch housing . 
secondary backing plate from moving longitudinally toward 14 . The multi - level torque clutch assembly as set forth in 
said primary backing plate beyond said locked position . 60 claim 13 wherein said first and second friction plates are 

4 . The multi - level torque clutch assembly as set forth in rotatably coupled with said shaft such that said first and 
claim 3 wherein said locking member of said second actua - second friction plates rotate with said shaft . 
tor does not extend into said inner cavity in said retracted 15 . The multi - level torque clutch assembly as set forth in 
position such that said secondary backing plate is free to claim 1 wherein said primary backing plate and said reaction 
move longitudinally toward said primary backing plate 65 plate are rotatably coupled with said shaft such that said 
beyond said locked position in response to said first actuator primary backing plate and said reaction plate rotate with said 
applying pressure to said reaction plate . shaft . 
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16 . The multi - level torque clutch assembly as set forth in plates are clamped between said reaction plate and said 
claim 15 wherein said first and second friction plates are primary backing plate when said first actuator applies 
rotatably coupled with said clutch housing such that said said predetermined pressure to said reaction plate . 
first and second friction plates rotate with said clutch hous 20 . The clutch assembly as set forth in claim 19 wherein 
ing . 5 said second actuator includes a locking member that that 

17 . The multi - level torque clutch assembly as set forth in moves longitudinally relative to said clutch housing and that 
claim 1 wherein each of said first and second friction plates stops movement of said secondary backing plate towards 
has an annular shape and a first side and a second side that said primary backing plate at said locked position to switch is longitudinally spaced from said first side , each of said first said clutch pack to said low torque state . and second friction plates including a friction surface dis - 10 21 . The clutch assembly as set forth in claim 20 wherein posed on at least one of said first side and said second side said locking member includes a first leg , a second leg , and that transfers torque between said first and second friction a bridging portion , said bridging portion arranged parallel to plates and at least one of said reaction plate , said primary 
backing plate , and said secondary backing plate when said said longitudinal axis and positioned radially between said 
clutch pack is compressed to rotatably couple said clutch 15 said clutch 15 clutch housing and said reaction plate , and said first leg and d 
housing and said shaft . said second leg being longitudinally spaced apart and trans 

18 . The multi - level torque clutch assembly as set forth in verse to said bridging portion . 
claim 1 wherein said second actuator includes a locking 22 . The clutch assembly as set forth in claim 21 wherein 
member that moves longitudinally with said secondary said second actuator includes an actuator cavity that is 
backing plate and that stops movement of said secondary 20 position adjacent to said reaction plate and wherein said 
backing plate towards said primary backing plate at said second leg of said locking member is received in said 
locked position to switch said clutch pack to said low torque actuator cavity . 
state . 23 . The clutch assembly as set forth in claim 22 wherein 

19 . A clutch assembly comprising : said second actuator controls longitudinal movement of said 
a clutch housing ; 25 locking member by pressurizing said actuator cavity with 
a shaft disposed within said clutch housing , said shaft fluid that acts on said second leg of said locking member . 

extending along a longitudinal axis ; 24 . The clutch assembly as set forth in claim 21 wherein a clutch pack disposed radially between said clutch hous said secondary backing plate includes a recess that receives ing and said shaft that selectively couples rotation of said first leg of said locking member . said clutch housing and said shaft ; 30 25 . The clutch assembly as set forth in claim 21 wherein said clutch pack including a primary backing plate that is said locking member includes a third leg that is spaced retained on one of said clutch housing and said shaft longitudinally between said first leg and said second leg of such that said primary backing plate cannot move 
said locking member and is transverse to said bridging longitudinally relative to said clutch housing and said 

shaft beyond a predetermined limit ; 35 Po portion and wherein at least part of said secondary backing 
said clutch pack including a reaction plate that is longi - plate is received between said first leg and said third leg of 

tudinally spaced from said primary backing plate , said said locking member . 
reaction plate being moveable along said longitudinal 26 . The clutch assembly as set forth in claim 19 wherein 
axis relative to said clutch housing and said shaft : said second actuator includes a locking member that selec 

said clutch pack including a first friction plate and a 40 tively moves between a retracted position and an extended 
second friction plate disposed adjacent one another and position , wherein said locking member moves to said 
between said primary backing plate and said reaction retracted position when said second actuator switches said 
plate , said first and second friction plates being move - clutch pack to said high torque state , and wherein said 
able along said longitudinal axis relative to said clutch locking member moves to said extended position when said 
housing and said shaft ; 45 second actuator switches said clutch pack to said low torque 

a first actuator disposed adjacent said clutch pack that state . 
selectively applies a predetermined pressure to said 27 . A method of operating a clutch assembly comprising 
reaction plate ; the steps of : 

said clutch pack including a secondary backing plate rotating at least one of a clutch housing and a shaft 
disposed between said first and second friction plates ; 50 disposed within the clutch housing ; 
and rotating one or more components of a clutch pack in 

a second actuator controlling movement of said secondary response to said step of rotating at least one of the 
backing plate to selectively switch said clutch pack clutch housing and the shaft , the components of the 
between a low torque state and a high torque state , clutch pack including at least a reaction plate , a primary 
wherein said second actuator prevents said secondary 55 backing plate , first and second friction plates positioned 
backing plate from moving longitudinally toward said longitudinally between the reaction plate and the pri 
primary backing plate beyond a locked position when mary backing plate , and a secondary backing plate 
said clutch pack is in said low torque state such that one positioned longitudinally between the first and second 
of said first and second friction plates is clamped friction plates ; 
between said reaction plate and said secondary backing 60 initiating a low torque state by preventing the secondary 
plate when said first actuator applies said predeter backing plate from moving longitudinally toward the 
mined pressure to said reaction plate , and wherein said primary backing plate beyond a locked position ; 
second actuator permits longitudinal movement of said applying a predetermined pressure to the reaction plate to 
secondary backing plate toward said primary backing squeeze one of the first and second friction plates 
plate beyond said locked position when said clutch 65 between the reaction plate and the secondary backing 
pack is in said high torque state such that said second plate while isolating another one of the first and second 
ary backing plate and said first and second friction friction plates from the predetermined pressure ; 
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initiating a high torque state by allowing the secondary 
backing plate to move longitudinally toward the pri 
mary backing plate beyond the locked position ; and 

applying the predetermined pressure to the reaction plate 
to squeeze both of the first and second friction plates 5 
and the secondary backing plate between the reaction 
plate and the primary backing plate . 

28 . The method as set forth in claim 27 further comprising 
the steps of : 

generating torque transfer between the clutch housing and 10 
the shaft using a first number of the components of the 
clutch pack in response to said step of initiating the low 
torque state ; and 

generating torque transfer between the clutch housing and 
the shaft using a second number of the components of 15 
the clutch pack in response to said step of initiating the 
high torque state , wherein the second number of com 
ponents of the clutch pack is greater than the first 
number of components of the clutch pack . 

29 . The method as set forth in claim 28 wherein the torque 20 
transfer generated between the clutch housing and the shaft 
when the low torque state has been initiated is less than the 
torque transfer generated between the clutch housing and the 
shaft when the high torque state has been initiated even 
though the predetermined pressure applied to the reaction 25 
plate remains the same . 

* * * * * 


