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SELECTABLE ONE - WAY CLUTCH WITH second clutch plate and when releasably positioned in the 
TORQUE INDEPENDENT RELEASE forward strut cavity defines a clutch engaged position pre 

ELEMENT venting axial rotation of the first clutch plate in a first 
rotational direction , while allowing axial rotation in an 

FIELD 5 opposite second rotational direction . A reverse strut is slid 
ably disposed within a strut bore created in the third clutch 

The present disclosure relates to torque transmitting plate . The reverse strut is partially positioned in the reverse 
devices that are selectively engaged to achieve multiple gear strut cavity and is displaced in the strut bore during rotation 
ratios as well as forward and reverse operations in automo of the second clutch plate in the second rotational direction . 
bile transmissions . 10 In an additional aspect of the present disclosure , the 

plurality of clutch plates includes a fourth clutch plate 
BACKGROUND axially rotatable with respect to a longitudinal axis of the 

clutch body , the fourth clutch plate including a U - shaped 
The statements in this section merely provide background cavity facing the third clutch plate , the U - shaped cavity 

information related to the present disclosure and may or may 15 positioned in either a first position or a second position by 
not constitute prior art . axial rotation of the fourth clutch plate . 

A multi - speed transmission can use a combination of In another aspect of the present disclosure , in the first 
clutches , planetary gear arrangements , and fixed intercon - position of the U - shaped cavity the reverse strut is prevented 
nections to achieve a plurality of gear ratios . In one example , from entering the U - shaped cavity . 
friction type clutches are used in the transmission , and are 20 In another aspect of the present disclosure , in the second 
selectively engaged to achieve a particular gear ratio . How - position of the U - shaped cavity a second end of the reverse 
ever , when disengaged , friction clutches tend to produce strut is displaced into the U - shaped cavity during axial 
drag when there is relative motion between the clutch input rotation of the fourth clutch plate in the second rotational 
member and the output member , which can lead to decreased direction allowing axial rotation of the second clutch plate in 
fuel economy . 25 the second axial direction of rotation to release contact 

In an effort to improve fuel economy , a one - way clutch between the forward strut and the first clutch plate . 
may be selectively employed instead of a friction clutch to In another aspect of the present disclosure , a spacing 
transmit power from a first input member to a second driven between the third clutch plate and the fourth clutch plate is 
member . Known one - way clutches transmit torque in a first fixed and a length of the reverse strut is predetermined such 
rotational direction and release or decouple in a second , 30 that a first end of the reverse strut directly contacts the 
opposite rotational direction . Once released , the driving second clutch plate within the reverse strut cavity and the 
member is free to rotate in the second opposite direction reverse strut is prevented from displacement within the strut 
relative to the first direction , and the one - way clutch can bore by direct contact of a strut second end with a plate 
overrun or freewheel . This allows the vehicle to travel in a contact surface of the fourth clutch plate . 
coasting or gliding mode where the drivetrain is decoupled 35 In another aspect of the present disclosure , the fourth 
from the engine , thus eliminating any losses associated with clutch plate is axially rotatable with respect to the longitu 
the drivetrain turning the engine . dinal axis over a rotational angle ranging between approxi 

Engine braking occurs when torque to the driving member mately five to approximately twenty degrees . 
is reduced , but the driving member and the driven member In another aspect of the present disclosure , each of the 
remain coupled to one another . Back torque as a result of 40 forward strut cavity and the reverse strut cavity include an 
turning the engine with reduced power and pumping forces angled surface , a horizontal surface oriented parallel to a 
is therefore transmitted in an effort to reduce the speed of the second clutch plate first contact surface , and an end surface 
driven member . However , freewheeling known one - way oriented perpendicular to the horizontal surface , the forward 
clutches either decouples the driven and the driving member , strut in direct contact with the horizontal surface and the end 
thereby making engine braking not possible , or the spring 45 surface in the clutch engaged position . 
biased struts used to provide one - way rotation may bind , In another aspect of the present disclosure , the second 
preventing release from the coupled condition . Thus , engine clutch plate includes a second contact surface which is 
braking in a vehicle operated with known one - way clutches substantially parallel to the second clutch plate first contact 
does not work unless additional components are included , surface , the second contact surface positioned substantially 
such as an additional member activated to selectively de - 50 parallel to a third clutch plate contact surface . 
couple the driving member from the driven member . In another aspect of the present disclosure , the strut bore 

Thus , while current transmissions achieve their intended is oriented at an acute angle with respect to a third clutch 
purpose , there is a need for a new and improved transmis - plate contact surface , the acute angle ranging between 
sion which exhibits improved performance while allowing approximately 15 degrees to approximately 60 degrees . 
engine braking . In another aspect of the present disclosure , the first clutch 

plate and the third clutch plate are rotationally fixed to the 
SUMMARY clutch body by meshing engagement of a plurality of body 

wall splines of the first clutch plate and the third clutch plate 
According to several aspects , a one - way clutch includes a with body wall splines of the clutch body . 

clutch body including a body bore . A clutch plate stack is 60 In another aspect of the present disclosure , both the first 
positioned in the body bore , the clutch plate stack having a clutch plate and the third clutch plate are non - rotatably fixed 
plurality of clutch plates , including at least a first clutch with respect to the clutch body and the second clutch plate 
plate , a second clutch plate , and a third clutch plate . The first is positioned between the first and the second clutch plates 
clutch plate includes a forward strut cavity and the second and is axially rotatable with respect to a longitudinal axis of 
clutch plate includes a reverse strut cavity . The forward strut 65 the clutch body . 
cavity and the reverse strut cavity both face toward the third In another aspect of the present disclosure , a reverse strut 
clutch plate . A forward strut is rotatably connected to the plate has the reverse strut fixed to the reverse strut plate . 
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In another aspect of the present disclosure , the strut bore plate stack is centrally disposed with respect to a central 
is oriented at an acute angle with respect to a third clutch longitudinal axis 20 of the clutch body 12 , which is coaxially 
plate contact surface and wherein the reverse strut plate is aligned with a central longitudinal axis of the transmission 
displaced away from the third clutch plate during rotation of housing “ H ” . An actuating member “ ACT ” connected to the 
the second clutch plate in the second rotational direction . 5 body wall 19 can be operated to change an operating 

In another aspect of the present disclosure , a biasing condition of the clutch plates of the clutch plate stack 18 . 
member acts to bias the forward strut toward the first clutch Referring to FIG . 2 and again to FIG . 1 , the clutch plate 
plate . stack 18 includes a plurality of clutch plates , including a first 

Further areas of applicability will become apparent from clutch plate 22 , a second clutch plate 24 , a third clutch plate 
the description provided herein . It should be understood that 10 26 , and a fourth clutch plate 28 . Each of the clutch plates 22 , 
the description and specific examples are intended for pur 24 , 26 , 28 is either non - rotationally fixed or is rotationally 
poses of illustration only and are not intended to limit the disposed with respect to the body wall 19 . The first clutch 
scope of the present disclosure . plate 22 includes a plurality of perimeter wall splines 30 

which mesh with individual body wall splines 32 created on 
DRAWINGS 15 the body wall 19 of the clutch body 12 , thereby non 

rotationally fixing the first clutch plate 22 . The first clutch 
The drawings described herein are for illustration pur - plate 22 includes a first or forward strut cavity 34 extending 

poses only and are not intended to limit the scope of the inwardly from a generally planar first plate contact surface 
present disclosure in any way . 36 . The first plate contact surface 36 is positioned parallel to 

FIG . 1 is a front left perspective view of a one - way clutch 20 a second plate first contact surface 38 of the second clutch 
assembly of the present disclosure ; plate 24 . The forward strut cavity 34 includes an angled 

FIG . 2 is a cross sectional end elevational view taken at surface 40 which transitions into a horizontal surface 42 
section 2 of FIG . 1 , in a one - way activated or locked oriented substantially parallel to the first plate contact sur 
position ; face 36 . An end surface 44 is oriented substantially perpen 

FIG . 3 is a cross sectional end elevational view modified 25 dicular to the horizontal surface 42 . 
from FIG . 2 to show initial translation away from the locked In an engaged position of the second clutch plate 24 
position ; shown in FIG . 2 , a strut end 46 of a forward strut 48 directly 

FIG . 4 is a cross sectional end elevational view further contacts the horizontal surface 42 and the end surface 44 of 
modified from FIG . 3 during further translation away from the forward strut cavity 34 , thereby preventing axial rotation 
the locked position ; 30 of the second clutch plate 24 by a first axial force Fl applied 

FIG . 5 is a cross sectional end elevational view further to the second clutch plate 24 . An opposite end of the forward 
modified from FIG . 4 showing the one - way clutch in an strut 48 is rotatably coupled to the second clutch plate 24 
unlocked or open position ; within a strut pocket 50 by a hinge 52 . The first strut 48 is 

FIG . 6 is a cross sectional end elevational view similar to biased toward the first strut engaged position shown by a 
FIG . 2 showing another aspect of a one - way clutch assembly 35 biasing force of a biasing member 54 , such as a coiled 
of the present disclosure in a one - way activated or locked spring , retained within a biasing member cavity 56 . The 
position ; biasing member 54 biases the strut end 46 toward the 

FIG . 7 is a cross sectional end elevational view modified forward strut cavity 34 . The actuating member " ACT " 
from FIG . 6 to show initial translation away from the locked shown and described in reference to FIG . 1 connected to the 
position ; 40 hinge 52 can be operated to oppositely rotate the forward 

FIG . 8 is a cross sectional end elevational view further strut 48 back toward and into strut pocket 50 against the 
modified from FIG . 7 during further translation away from biasing force of the biasing member 54 when the strut end 
the locked position ; 46 is not frictionally captured against the horizontal surface 

FIG . 9 is a cross sectional end elevational view further 42 and the end surface 44 . 
modified from FIG . 8 during further translation away from 45 When the forward strut 48 is engaged as shown , the 
the locked position ; forward strut 48 prevents the second clutch plate 24 from 

FIG . 10 is further modified from FIG . 6 showing the axially rotating in the direction of the first axial force F , and 
one - way clutch in an unlocked or open position ; drive torque can thereby be reacted between the first clutch 

FIG . 11 is a front left perspective view of the one - way plate 22 and the second clutch plate 24 . At this position , the 
clutch assembly of FIG . 1 , with the first clutch plate 50 second clutch plate is also prevented from axial rotation in 
removed ; and an opposite direction of rotation “ A ” as will be described 

FIG . 12 is a bottom perspective view of the first clutch below . The strut end 46 is preferably a rounded surface to 
plate of the one - way clutch assembly of FIG . 1 . minimize sliding friction between the strut end 46 and the 

surfaces of the forward strut cavity 34 , as well as against the 
DETAILED DESCRIPTION 55 first plate contact surface 36 during axial rotation of the 

second clutch plate 24 . It should however be evident from 
The following description is merely exemplary in nature the engaged configuration of the forward strut 48 , that 

and is not intended to limit the present disclosure , applica - frictional contact of the strut end 46 with both the horizontal 
tion , or uses . surface 42 and the end surface 44 precludes release of the 

Referring to FIG . 1 , a one - way clutch assembly 10 60 forward strut 48 unless some axial rotation of the second 
according to a first aspect includes a clutch body 12 having clutch plate 24 in the direction of rotation “ A ” with respect 
clutch body splines 14 used to non - rotationally fix the clutch to the first clutch plate 22 first occurs that will allow the 
body 12 into a transmission housing “ H ” , only partially forward strut 48 to rotate about the hinge 52 with clearance 
shown for clarity . The clutch body 12 includes a body bore between the strut end 46 and the end surface 44 . 
16 within which is received a clutch plate stack 18 . The 65 To provide the necessary axial displacement of the second 
clutch plate stack 18 contacts a body wall 19 defined by the clutch plate 22 to release the forward strut 48 , a release 
body bore 16 to retain the clutch plate stack 18 . The clutch mechanism “ M ” is provided . The release mechanism “ M ” 
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includes features provided with each of the second clutch strut 70 to axially displace in a direction “ B ” within the strut 
plate 24 , the third clutch plate 26 , and the fourth clutch plate bore 72 . This translation of the reverse strut 70 , together 
28 as follows . The second clutch plate 22 includes a second with application of a fourth axial force F4 applied to the 
plate second contact surface 58 which is substantially par second clutch plate 24 in the direction of rotation “ A ” allows 
allel to the second plate first contact surface 38 . The second 5 the second clutch plate 24 to begin axial rotation , displacing 
plate second contact surface 58 is positioned substantially the strut end 46 of the forward strut 48 away from the end 
parallel to a third plate first contact surface 60 of the third surface 44 . At this time , the strut first end 74 of the reverse 
clutch plate 26 . The second clutch plate 24 includes a second strut 70 slides down the end surface 68 and comes into direct 
or reverse strut cavity 62 created in the second plate second contact with a curved transition surface 88 of the reverse 
contact surface 58 and is therefore oppositely directed with 10 strut cavity 62 . 
respect to the strut pocket 50 . Similar to the forward strut Referring to FIG . 4 and again to FIG . 3 , with further 
cavity 34 , the reverse strut cavity 62 includes an angle application of the third axial force Fz to the fourth clutch 
surface 64 , a horizontal surface 66 oriented parallel to the plate 28 , the strut second end 82 transitions from contact 
second plate second contact surface 58 , and an end surface with the cavity transition surface 86 into the U - shaped cavity 
68 oriented perpendicular to the horizontal surface 66 . 15 84 , allowing the reverse strut 70 to further axially displace 

A reverse strut 70 defining a torque independent release in the direction “ B ” within the strut bore 72 . The strut first 
element is slidably disposed within a strut bore 72 created in end 74 of the reverse strut 70 continues to slide down the 
the third clutch plate 26 . Use of the reverse strut 70 permits curved transition surface 88 of the second strut cavity 62 
release of the forward strut 48 even if the forward strut 48 toward the second plate second contact surface 58 , and the 
is held in direct contact with both the horizontal surface 42 20 reverse clutch plate 24 continues to rotate in the axial 
and the end surface 44 of the forward strut cavity 34 by direction of rotation “ A ” . 
rotational force acting against the second clutch plate 24 . Referring to FIG . 5 and again to FIGS . 3 through 4 , a clear 
The strut bore 72 , and therefore the reverse strut 70 are or free spinning position of the second clutch plate 24 is 
angularly oriented with respect to the third plate first contact reached when the strut second end 82 fully transitions into 
surface 60 defining an acute angle a , which according to 25 the U - shaped cavity 84 and the reverse strut 70 axially 
several aspects can range between approximately 15 degrees displaces in the direction “ B ” until the strut first end 74 is in 
to approximately 60 degrees , and is preferably approxi - sliding contact with the second plate second contact surface 
mately 30 degrees . With the reverse strut 70 positioned as 58 . At this time , the forward strut 48 can contact the first 
shown , a strut first end 74 , which is preferably rounded in plate contact surface 36 , deflecting the forward strut 48 into 
shape directly contacts the horizontal surface 66 , but is 30 the first strut cavity 50 , allowing free rotation of the second 
spaced away from direct contact with the end surface 68 . clutch plate 24 in the axial direction of rotation “ A ” . At this 
The third clutch plate 26 is rotationally fixed to the clutch position drive torque cannot be reacted between the first 
body 12 by meshing engagement of a plurality of body wall clutch plate 22 and the second clutch plate 24 . 
splines 76 of the third clutch plate with the body wall splines Referring to FIG . 6 and again to FIGS . 1 through 5 , 
32 of the clutch body 12 . The third clutch plate 26 includes 35 according to several aspects , a one - way clutch assembly 90 
a third plate second contact surface 78 which is oriented is similar to the one - way clutch assembly 10 , having com 
substantially parallel to the third plate first contact surface mon components identified by an asterisk , therefore only the 
60 . The third plate second contact surface 78 is oriented differences will be further discussed herein . The fourth 
substantially parallel to a fourth plate first contact surface 80 clutch plate 28 and the reverse strut 70 of the one - way clutch 
of the fourth clutch plate 28 . 40 assembly 10 are eliminated , and are replaced by a Y - shaped , 

A length of the reverse strut 70 is predetermined such that one - piece reverse strut member 92 . The reverse strut mem 
the reverse strut 70 is retained in the contact position shown ber 92 includes a reverse strut plate 92 which is oriented 
by direct contact of a strut second end 82 with the fourth substantially parallel to the third clutch plate 26 ' . A reverse 
plate first contact surface 80 . The strut second end 82 also strut 96 is integrally connected or fixed to the reverse strut 
preferably has a rounded shape . The fourth clutch plate 28 45 plate 92 , and slidably extends into the strut bore 72 ' of the 
includes a U - shaped cavity 84 created in the fourth plate first third clutch plate 26 . Similar to the clutch engaged position 
contact surface 80 . A cavity transition surface 86 positioned shown in FIG . 2 , in a clutch engaged position of the clutch 
proximate to the strut second end 82 provides a rounded assembly 90 a strut end 98 of the reverse strut 96 directly 
surface which minimizes sliding friction to allow the strut contacts the horizontal surface 66 ' of the reverse strut cavity 
second end 82 to slide into the U - shaped cavity 84 which 50 62 ' of the second clutch plate 24 ' . A fifth force F5 applied 
will be described in reference to FIGS . 3 - 5 . The fourth perpendicular to the reverse strut plate 94 , and therefore 
clutch plate 28 is axially rotatable with respect to the substantially perpendicular to the third plate second contact 
longitudinal axis 20 over a rotational angle ranging between surface 78 ' of the third clutch plate 26 ' holds the clutch 
approximately five to approximately twenty degrees . A engaged position of the members of the clutch assembly 90 . 
spacing " S ” between the third clutch plate 26 and the fourth 55 At the clutch engaged position , the reverse strut plate 94 is 
contact plate 28 is fixed which prevents sliding motion of the positioned with respect to the third plate second contact 
reverse strut 70 in the strut bore 72 at the engaged position surface 78 ' at a spacing dimension “ E ” . 
of FIG . 2 . A second axial force F2 applied to the fourth clutch Referring to FIG . 7 and again to FIG . 6 , to release the 
plate 28 prevents axial rotation of the fourth clutch plate 28 forward strut 48 ' from its engaged position , the fourth axial 
and thereby retains the rotationally locked or engaged posi - 60 force Fa applied to the second clutch plate 24 ' initiates axial 
tion of the clutch plates 24 , 28 . rotation of the second clutch plate 24 ' in the direction of 

Referring to FIG . 3 and again to FIGS . 1 through 2 , to rotation “ A ” . The strut end 98 slides along the horizontal 
release the forward strut 48 from its engaged position , a third surface 66 ' until contacting the end surface 88 ' . The fifth 
axial force F? applied to the fourth clutch plate 28 initiates force F? is still actively being applied at this time . 
axial rotation of the fourth clutch plate 28 in the direction of 65 Referring to FIG . 8 and again to FIGS . 6 through 7 , fifth 
rotation “ A ” . The strut second end 82 moves into contact force F , is removed from the reverse strut member 92 , and 
with the cavity transition surface 86 , allowing the reverse the fourth axial force F4 continues to be applied to the 
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second clutch plate 24 ' . Further axial rotation of the second motive transmission in a first rotary direction “ A ” , and 
clutch plate 24 ' in the axial direction of rotation “ A ” and prevents relative rotation between the input and output 
direct contact between the strut end 98 with the end surface members in the opposite second rotary direction . Thus , 
68 ' causes the reverse strut 98 to translate within the strut when in the unlocked position , the one - way clutch assembly 
bore 72 ' in the displacement direction “ B ” . The plate mem - 5 10 allows for relative rotation in the first rotary direction “ A ” 
ber 94 translates in each of an axial rotational direction “ C ” between a gear member such as a ring gear member of a 
and a longitudinal direction “ D ” , thereby displacing the planetary gear set of the transmission and the transmission 
reverse strut plate 94 away from the third plate second housing “ H ” . However , relative rotation between the ring 
contact surface 78 ' of the third clutch plate 26 ' to a new gear member of the planetary gear set and the stationary 
spacing dimension “ E , " , which is greater than spacing 10 member or transmission housing “ H ” is prevented in the 
dimension “ E ” . . second rotary direction . 

Referring to FIG . 9 and again to FIGS . 6 through 8 , with According to several aspects of the present disclosure , a 
further application of the fourth axial force F4 to the second one - way clutch 10 includes a clutch body 12 including a 
clutch plate 26 ' , the strut end 98 of the reverse strut 96 slides body bore 16 . A clutch plate stack 18 is positioned in the 
along the curved transition surface 88 ' of the reverse strut 15 body bore 16 . The clutch plate stack 18 has a plurality of 
cavity 62 ' toward the second plate second contact surface clutch plates , including at least a first clutch plate 22 , a 
58 ' , and the second clutch plate 24 continues to rotate in the second clutch plate 24 , and a third clutch plate 26 . The first 
axial direction of rotation “ A ” . The reverse strut 98 contin - clutch plate 22 and the third clutch plate 26 are fixed against 
ues to translate within the strut bore 72 ' in the displacement axial rotation to the clutch body 12 . The second clutch plate 
direction “ B ” , causing further displacement of the plate 20 24 is positioned between the first and the third clutch plates 
member 94 away from the third plate second contact surface 22 , 26 and is axially rotatable with respect to a longitudinal 
78 ' of the third clutch plate 26 ' to a new spacing dimension axis 20 of the clutch body 12 . The first clutch plate 22 
“ Ez " , which is greater than spacing dimension " E " . includes a first strut cavity 34 and the second clutch plate 24 

Referring to FIG . 10 and again to FIGS . 6 through 9 , a includes a second strut cavity 62 . The first strut cavity 34 and 
clear or free spinning position of the second clutch plate 24 ' 25 the second strut cavity 62 both face toward the third clutch 
is reached when the reverse strut 96 axially displaces in the plate 26 . A forward strut 48 is rotatably connected to the 
direction “ B ” until the strut end 98 is in sliding contact with second clutch plate 24 and is biased toward the first clutch 
the second plate second contact surface 58 ' . The plate plate 22 by a biasing member 54 . The forward strut 48 when 
member 94 has moved away from the third plate second releasably positioned in the first strut cavity 34 defines a 
contact surface 78 ' of the third clutch plate 26 ' to a maximum 30 clutch engaged position preventing axial rotation of the 
spacing dimension “ E2 " , which is greater than spacing second clutch plate 24 in a first rotational direction , while 
dimension “ Ez " . At this time , the forward strut 48 ' can allowing axial rotation in an opposite second rotational 
contact the first plate contact surface 36 ' , displacing the direction “ A ” . A reverse strut 70 defining a torque indepen 
forward strut 48 ' at least partially into the first strut cavity dent release element is slidably disposed within a strut bore 
50 ' , allowing free rotation of the second clutch plate 24 ' in 35 72 and extends entirely through the third clutch plate 26 . The 
the axial direction of rotation “ A ” . At this position drive reverse strut 70 is partially positioned in the second strut 
torque cannot be reacted between the first clutch plate 22 cavity 62 and displaced in the strut bore 72 during rotation 
and the second clutch plate 24 ' . of the second clutch plate in the second rotational direction . 

With reference again to FIGS . 1 and 2 , the first clutch Employing a selectable one - way clutch assembly 10 
plate 22 includes the plurality of perimeter wall splines 30 40 typically improves fuel economy of a vehicle and reduces 
which individually mesh with one of the individual body parts and complexity of the transmission . This is because a 
wall splines 32 created on the body wall 19 of the clutch selectable one - way clutch has a lower amount of spin loss 
body 12 , thereby non - rotationally fixing the first clutch plate when compared to some other types of clutches that are 
22 to the clutch body 12 . The non - rotating third clutch plate commonly used in transmissions such as , for example , a 
26 is similarly mounted . 45 friction type clutch . Moreover , employing a selectable one 
Referring to FIG . 11 and again to FIG . 1 , multiple forward way clutch 10 also allows for engine braking as well as 

struts 48 are retained by the second clutch plate 24 . With the gliding , without the need for additional components . 
first clutch plate 22 removed from the clutch plate stack 18 The description of the invention is merely exemplary in 
for clarity , the multiple forward struts 48 rotatably connected nature and variations that do not depart from the gist of the 
to the second clutch plate 24 are positioned in their out - 50 invention are intended to be within the scope of the inven 
wardly biased , fully extended positions . The biasing mem - tion . Such variations are not to be regarded as a departure 
bers 54 continuously bias each of the forward struts 48 from the spirit and scope of the invention . 
toward the fully extended positions . What is claimed is : 

Referring to FIG . 12 and again to FIGS . 1 through 2 , the 1 . A one - way clutch , comprising : 
first plate contact surface 36 of the first clutch plate 22 55 a clutch body including a body bore ; 
provides multiple , individual ones of the forward strut a clutch plate stack positioned in the body bore , the clutch 
cavities 34 . Each end surface 44 of one of the forward strut plate stack having a plurality of clutch plates , including 
cavities 34 defines the beginning or transition to the angled at least a first clutch plate , a second clutch plate , and a 
surface 40 of a next successive one of the forward strut third clutch plate ; 
cavities 34 . The perimeter wall splines 30 ( one of which is 60 the first clutch plate including a forward strut cavity and 
visible in this view ) define the maximum outward extent of the second clutch plate including a reverse strut cavity , 
the first clutch plate 22 . the forward strut cavity and the reverse strut cavity both 
Upon activation of the activator ACT into the unlocked facing toward the third clutch plate ; 

position , the selectable one - way clutch 10 operates in the a forward strut rotatably connected to the second clutch 
same manner as a traditional one - way clutch . That is , the 65 plate and when releasably positioned in the forward 
selectable one - way clutch assembly 10 allows for relative strut cavity defining a clutch engaged position prevent 
rotation between the input and output members of an auto ing axial rotation of the second clutch plate in a first 
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rotational direction , while allowing axial rotation in an 13 . The one - way clutch of claim 12 , wherein the strut bore 
opposite second rotational direction ; is oriented at an acute angle with respect to a third clutch 

a reverse strut slidably disposed within a strut bore plate contact surface and wherein the reverse strut plate is 
created in the third clutch plate , the reverse strut displaced away from the third clutch plate during rotation of 
partially positioned in the reverse strut cavity and 5 the second clutch plate in the second rotational direction . 
displaced in the strut bore during rotation of the second 14 . The one - way clutch of claim 13 , further including a 
clutch plate in the second rotational direction . biasing member acting to bias the forward strut toward the 

2 . The one - way clutch of claim 1 , wherein the plurality of first clutch plate . 
clutch plates includes a fourth clutch plate axially rotatable 15 . A one - way clutch , comprising : 
with respect to a longitudinal axis of the clutch body , the 10 a clutch body including a body bore ; 
fourth clutch plate including a U - shaped cavity facing the a clutch plate stack positioned in the body bore , the clutch 
third clutch plate , the U - shaped cavity positioned in either a plate stack having a plurality of clutch plates , including 
first position or a second position by axial rotation of the at least a first clutch plate , a second clutch plate , and a 
fourth clutch plate . third clutch plate , the first and the third clutch plates 

3 . The one - way clutch of claim 2 , wherein in the first fixed against axial rotation to the clutch body , and the 
position of the U - shaped cavity the reverse strut is prevented second clutch plate positioned between the first and the 
from entering the U - shaped cavity . third clutch plates and axially rotatable with respect to 

4 . The one - way clutch of claim 2 , wherein in the second a longitudinal axis of the clutch body ; 
position of the U - shaped cavity a second end of the reverse 20 the first clutch plate including a first strut cavity and the 
strut is displaced into the U - shaped cavity during axial second clutch plate including a second strut cavity , the 
rotation of the fourth clutch plate in the second rotational first strut cavity and the second strut cavity both facing 
direction allowing axial rotation of the second clutch plate in toward the third clutch plate ; 
the second axial direction of rotation to release contact a forward strut rotatably connected to the second clutch 
between the forward strut and the first clutch plate . 25 plate and biased toward the first clutch plate by a 

5 . The one - way clutch of claim 2 , wherein a spacing biasing member , the forward strut when releasably 
between the third clutch plate and the fourth clutch plate is positioned in the first strut cavity defining a clutch 
fixed and a length of the reverse strut is predetermined such engaged position preventing axial rotation of the sec 
that a first end of the reverse strut directly contacts the ond clutch plate in a first rotational direction , while 
second clutch plate within the reverse strut cavity and the 30 allowing axial rotation in an opposite second rotational 
reverse strut is prevented from displacement within the strut direction ; 
bore by direct contact of a strut second end with a plate a reverse strut defining a torque independent release 
contact surface of the fourth clutch plate . element slidably disposed within a strut bore and 

6 . The one - way clutch of claim 2 , wherein the fourth extending entirely through the third clutch plate , the 
clutch plate is axially rotatable with respect to the longitu - 35 reverse strut partially positioned in the second strut 
dinal axis over a rotational angle ranging between approxi cavity and displaced in the strut bore during rotation of 
mately five to approximately twenty degrees . the second clutch plate in the second rotational direc 

7 . The one - way clutch of claim 1 , wherein each of the tion . 
forward strut cavity and the reverse strut cavity include an 16 . The one - way clutch of claim 15 , wherein the plurality 
angled surface , a horizontal surface oriented parallel to a 40 of clutch plates includes a fourth clutch plate axially rotat 
second clutch plate first contact surface , and an end surface able with respect to the longitudinal axis , the fourth clutch 
oriented perpendicular to the horizontal surface , the forward plate including a U - shaped cavity facing the third clutch 
strut in direct contact with the horizontal surface and the end plate positioned in either a first position or a second position 
surface in the clutch engaged position . by axial rotation of the fourth clutch plate . 

8 . The one - way clutch of claim 7 , wherein the second 45 17 . The one - way clutch of claim 16 , wherein in the first 
clutch plate includes a second contact surface which is position of the U - shaped cavity the reverse strut is prevented 
substantially parallel to the second clutch plate first contact from entering the U - shaped cavity and in the second position 
surface , the second contact surface positioned substantially of the U - shaped cavity a second end of the reverse strut is 
parallel to a third clutch plate contact surface . displaced into the U - shaped cavity during axial rotation of 

9 . The one - way clutch of claim 1 , wherein the strut bore 50 the fourth clutch plate in the second rotational direction 
is oriented at an acute angle with respect to a third clutch allowing axial rotation of the second clutch plate in the 
plate contact surface , the acute angle ranging between second axial direction of rotation to release contact between 
approximately 15 degrees to approximately 60 degrees . the forward strut and the first clutch plate . 

10 . The one - way clutch of claim 1 , wherein the first clutch 18 . The one - way clutch of claim 15 , wherein the forward 
plate and the third clutch plate are rotationally fixed to the 55 strut is positioned partially within a strut pocket of the 
clutch body by meshing engagement of a plurality of body second clutch plate . 
wall splines of the first clutch plate and the third clutch plate 19 . The one - way clutch of claim 18 , wherein the forward 
with body wall splines of the clutch body . strut is rotatably coupled to the second clutch plate within 

11 . The one - way clutch of claim 1 , wherein both the first the strut pocket by a hinge . 
clutch plate and the third clutch plate are non - rotatably fixed 60 20 . A one - way clutch , comprising : 
with respect to the clutch body and the second clutch plate a clutch body including a body bore ; 
is positioned between the first and the second clutch plates a clutch plate stack positioned in the body bore , the clutch 
and is axially rotatable with respect to a longitudinal axis of plate stack having a plurality of clutch plates , including 
the clutch body . at least a first clutch plate , a second clutch plate , and a 

12 . The one - way clutch of claim 1 , further including a 65 third clutch plate , the first and the third clutch plates 
reverse strut plate having the reverse strut fixed to the fixed against axial rotation to the clutch body , and the 
reverse strut plate . second clutch plate positioned between the first and the 
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third clutch plates and axially rotatable with respect to 
a longitudinal axis of the clutch body ; 

the first clutch plate including a first strut cavity and the 
second clutch plate including a second strut cavity , the 
first strut cavity and the second strut cavity both facing 5 
toward the third clutch plate ; 

a forward strut rotatably connected to the second clutch 
plate and biased toward the first clutch plate by a 
biasing member , the forward strut when releasably 
positioned in the first strut cavity defining a clutch 10 
engaged position preventing axial rotation of the sec 
ond clutch plate in a first rotational direction , while 
allowing axial rotation in an opposite second rotational 
direction ; 
reverse strut defining a torque independent release 15 
element slidably disposed within a strut bore created in 
the third clutch plate and extending entirely through the 
third clutch plate , the reverse strut partially positioned 
in the second strut cavity and displaced in the strut bore 
during rotation of the second clutch plate in the second 20 
rotational direction ; and 

a fourth clutch plate axially rotatable with respect to a 
longitudinal axis of the clutch body , the fourth clutch 
plate including a U - shaped cavity facing the third 
clutch plate , the U - shaped cavity positioned in either a 25 
first position or a second position by axial rotation of 
the fourth clutch plate , the U - shaped cavity receiving a 
portion of the reverse strut in the second position to 
permit the reverse strut to displace in the strut bore . 

30 * * * * 


