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CENTRIFUGALLY DISENGAGING MULTI-MODE CLUTCH MODULE

Cross-Reference to Related Anplication

{0001]  This is a non-provisional patent apphication clamming priority under 35
USC $119(c} to US Provisional Patent Application Serial No. 62/147 674 filed on
Apnl 15, 2015,

Field of Disclosure

{0062]  The present disclosure relates generally to overrunning clutches for
automotive transmissions, and more particularly to multi-mode clutches employe

in such transmissions.

Backeround of Disclosure

[8603] An automouive vehicle typically mncludes an internal combustion engine
containing a rotary crankshaft configured to transfer motive power from the engine
through a driveshatt to tum the wheels. A transmission is interposed between
engine and driveshaft components to selectively control torque and speed ratios
between the crankshaft and doiveshaft. In a manually operated transmission, a
corrgsponding manually operated clutch may be mterposed between the engine and
transmission to selectively engage and disengage the crankshaft from the driveshaft
to facilitate manual shifiing among available transmission gear ratios.

[8604] On the other hand, if the transmission 18 automatic, the transmission will
normally inchide an internal plurality of automatically actuated clotches adapted to
dvnamically shift among variously avatlable gear ratios without driver intervention.
Pluralities of clutches, also called clutch modules, are incorporated within such
transmissions to facilitate automatic gear ratio changes.

10605] 1o an automatic transmission for an automobile, anywhere from three to

ten forward gear ratios may be available, not including a reverse gear. The various
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gears may be structurally comprised of inner gears, intermediate gears such as
planet or pinion gears supported by carners, and outer nng gears. Specitic
transmission clutches may be associated with specific sets of the selectable gears
within the transmission to facilitate the desired ratio changes.

[8606] Because automatic transmissions nclude pluralitics of gear seis to
accommodate mudtiple gear ratios, unnecessary friction or parasitic drag is a
constant issue; the drag arises from mechaanical interactions of the various parts
croployed. Much effort has been directed to finding ways to reduce friction drag
within automatic transmission components and systems.

{00607] By way of an example, one of the cluich modules of an automatic
transmission associated with first (low) and reverse gear ratios may be normally
sttuated at the front of the transmission and closely adjacent the engine crankshaft.
The clutch may have an inner race and an outer race disposed circumfecrentially
about the inner race. One of the races, for example the inner race, may be drivingly
rotatable in only one direction. The inner race may be selectively locked to the
ouier race via an engagement mechanmism such as, but not imited to, aroller, a
sprag, or a pawl, as examples. In the one direction, the mnner race may be effective
to directly transfer rotational motion from the engine to the driveline.

[8608] Within the latter system, the outer race may be secured to an infernal case
or housing of an associated planetary member of the automatic transmission,
Under such circumstances, in a first configuration the inner race may need to be
adapted to drive in one rotational direction, but to freewheel in the oppostie
direction, in a condition referred to as overrunning. Those skilled in the art will
appreciate that overrunning may be particularly desirable under certain operating
states, as for examplic when a vehicle is traveling downhill. Under such
circumstance, a driveline may occasionally have a tendency {o rotate faster than an
associated engine crankshaft. Providing for the inner race to overrun the cuter race
may avoid damage to the engine and/or transmission components.

{0009] In a second configuration, such as when a vehicle may be 1 reverse gear,

the engagement mechanisms may be adapted for actively engaging in both
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rotational directions of the inner race, thus not allowing for an overnmning
condition in a non-forward driving direction.

10610]  Above certain thresholds of rotational speed, need for interaction of the
engagement mechanisms, particularly those associated with the first (fow) and/or
reverse gear ratios, may become wnnecessary. Thus, rather than contnibuting to
drag, for example at highway speeds, there may be substantial motivation to reduce
and/or avoid mteraction of the engagement mechanisms with any of the cluich
parts, particularly those associated with the low/reverse clutch module.

Summary of Disclosure

{6611} T accordance with one aspect of the disclosure, a multi-mode clutch
module has a secured outer race, a rotary mner race concentrically disposed relative
to the outer race, and a plurality of pawls positioned i two concentric rows
disposed circumferentially between the inner and outer races. One row prevents
relative rotation in one direction; the second row prevents relative rotation in an
opposite direction.

[8812]  In accordance with another aspect of the disclosure, ong row of pawlis is
secured to the inner race; another row of pawls is secured to the outer race.

[8613] In accordance with another aspect of the disclosure, the multi-mode cluich
module includes an actuator cam plate configured to engage the row of pawls
secured 1o the outer race for selective release that row of pawls from their normally
spring biased engagement.

[B614] In accordance with vet another aspect of the disclosure, the row of pawls
secured to the inner race 18 centrifugally released from normal spring biased
engagement at a specific predetormined threshold speed.

[0613] In accordance with vet another aspect of the disclosure, the clutch module
can provide separate focked, one-way, and freewheeling modes of the mner race

relative to the outer race.

(43
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[0616] These and other aspects and features of the present disclosure may be
better appreciated by reference to the following detailed description and

accompanying drawings.

Brief Description of Dirawings

[B817)  FIG. 1 is a side elevational view of a mulii-mode clutch module
constructed in accordance with the present disclosure, shown with portions
removed to reveal certain details.

[0018] FIG. 2 is an enlarged perspective view of a civcled portion of FIG. 1, the
circled portion marked as FIG. 2.

{8619} FIG. 3 s g cross-sectional view of the clutch module of FIG. 1, taken
along lines 3-3 thercof

[B0620] FIG. 415 a side view of the portion of the cluich module shown in FIG. 2.
[8621] FIG. 5 is a side view similar to that of FIG. 4, but showing the clutch
module in a different mode of operation.

[8622] FIG. 6 1s yvet another side view similar to those of FIGS. 4 and 5, showing
the clutch module vet another mode of operation.

{8623} FIG. 7 5 a cross-section of a portion of an altemate embodiment of the
chutch module, constructed in accordance with the teachings of this disclosure.
[0024] FIG. 815 a perspective view of yet another embodiment of a multi-mode
chutch modale, constructed 1n accordance with the teachings of this disclosure.
{0028]  FIG. 9 1s another perspective view of the clutch module of FiG. 8,
showing the clutch module in a different mode of operation.

18026] FIG. 10 1s vet ancther perspective view of the chitch module of FIGS. 8
and 9, showing the clutch module in vet another mode of operation.

[6627] It should be understood that the drawings arc not to scale, and that the
disclosed embodiments are ilustrated only diagrammatically and 1n partial views.
It should also be understood that this disclosure 1s not limited to the particular

embodiments dlustrated herein.
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Detailed Description

[0628] Referring mitially to FIG. 1, a clutch module 10 has an axis A-A, and may
be configured for use as a sub-unit of an automatic transmission {not shown}. Such
a transnission may be employed in a front-wheel driven automobile, for example.
The chitch module 10 includes an outer race 12 (shown fragmentanly in FIG. 1 as
nterlcaved or nested sub- parts 12A and 12B), an inner race 20 (alsc shown
fragmentantdy in FI{. 1 as nested sub-parts 20A and 20B), and two sets of
concentrically arranged, spring-biased circumferential rows of pawls 30 (shown
and described herein as 30A and 308) situated between the races for controlling
relative movement of the races. All races and pawls as described herein extend
circumferentially aboot an axis A-A.

{8629} The outer race 12 has exterior splines 14, and is associated with an
mdependently moveable cam ring 16 configured to move through a small arc for
controlling a radially outermost row 18 of pawls 30B. Each of the pawls 30B,
which may for example operate as reverse pawls, 1s secured fo the outer race 12.
10630] The inner race 20 of the cluich module 10 includes interior splines 28
{(F1(G. 3) for securement thereof {0 a transmission component 40 (FIG. 3), suchas a
carrier of a planetary gearset {(neither shown). In this described embodiment only
the 1nner race 20 15 rotatable.  The pawls 30A are arranged in a radially inoermost
circumferential row 22, concentrically positioned relative to the radially outermost
row 18 of pawls 30B. The pawls 30A are secured to the mner race 20 for control
by centrifugal forces as will be explamed.

[6631] Referring now to FIG. 2, an enlarged perspective view of an inset of FIG.
1 betier reveals relationships among specific components. In this described
embodiment, the cross-section of the outer race 12 1s L-shaped, as shown, having
an axially extending portion 1ZA, and a radially extending portion 12B. The mner
race 20 has a C-shaped cross-section, and includes two axially extending portions
20A and 20B, between which 1s situated the portion 12A of the outer race 12, As
carlier suggested, the outer race 12 may be described as being interleaved with the

mner race 20 for achieving the functionality to be described.
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[6632] The pawls 30A of the radially innermost circumferential row 22 (FI1G. 1)
are cach secured to the imner race 20. The pawls 30A are normally spring biased
nto default engagement with the outer race 12 at the interleaved awially extending
portion 12A. For this purpose. referring now also to FIG. 3, circumforentially
extending cogs 26A are configured to accommodate engagement of the pawls 30A
in the manner shown in FIG. 2. In this described embodiment, the inner race 20
rotates, while the outer race 12 remains stationary or secured. When the pawls
30A, which are supported on the mner race 20 for angular movements, reach a
threshold speed, they are subjected to a predetermined amount of cenirifugal force
sufficient to overcome the spring bias. The pawls 30A then hift radially outwardly
and hence out of engagement with the mterlcaved axaally extending portion 12A of
the outer race 12,

18033] Continuing reference now to both FIGS. 2 and 3, the radial portion 12B of
the outer race 12 contains and supports the pawis 30B for their interaction with the
axially cxtending portion 208 of the inner race 20, As were the pawls 30A, the
pawls 30B are also spring biased to engagement in a default position. However,
disengagement of the pawls 30B against the spning bias 18 achieved via the cam
ring 16, which meludes a paw! actuating profile 24, shaped to shift positions of the
pawls 30B between their race-engaged and race-disengaged positions, as will be
appreciated by those skilled in the art.

18034] Continuing reference now specifically to FIG. 3, left and right pivot
supports 32, 34, seccured within radial portions 12B and 12C, respectively, retain
the pawls 30B to the outer race 12 for limited pivotal movement between
engagement and disengagement with the circumferentially extending sawtooth-
shaped cogs 268 of the inner race 20, Only one pivot support 36 (shown fully in
FI1G. 2, but only in phantom in FIG. 3) 1s secured within the inner race 20 to
support pivotal movement of the pawis 30A. In hieu of such a cantifevered-style
support, the inner race 20 could employ an opposed radially extending portion or
plate for additional support of the pawls 30A, suuilar to the radially extending

portion 12 C of the outer race 12 used to support the pawis 30B.
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[B035] Referring now to FIG. 4, as has been noted the cam ring 16 1s configured
to be rotatably shifted over a small angle about the axis A-A between two
circumferentially spaced positions. Thus, in FIG. 4, the cam ring 16 is shown in a
left or first of its two positions, reflecting default engagements of the pawls 308,
under force of biasing springs 44 with individual notches 54 of the
circumnferentially extending cogs 26B. The springs 44 bear against the toes 48 of
the pawls 30B to cause their engagement with the notches 54,

[0636] The cam ring 16 may be selectively rotated to overcome the spring bias,
and thus to disengage the pawls 30B. For this purpose, the cam ring 16 includes a
pawl actuating profile 24 configured to press against the heels 46 of pawls 308, and
thus to swivel the pawls 308 about their pivot supports 32, 34 (F1G. 3), and out of
engagement or contact with the notches 34, In the first cam ring position of F1G. 4,
the actuating profile 24 1s not in contact with the heels 46 of the pawls 30B. Also
in the mode of FIG. 4, the toes 50 of the pawls 30A of the inner race 12 are
engaged with notches 52 of the circumfcrentially extending sawtooth-shaped cogs
26A of the outer race 12A, a condition that can occur only below a threshold speed.
As such, in FIG. 4 the inner race 20 1s rotationally locked to the outer race 12, and
1s hence 10 a “lock-lock” mode in which no overrunning will oceur in either
direction {clockwise or counterclockwise). To the extent that, as carlier noted the
pawls 30B may act as a reverse pawls, this operative condition may be desirable as
one of the selective modes of the clutch module 16.

{0037] Referring now to FIG. 3, with a smali angular rotational shitt of the cam
ring 16 to the night, into 1ts second position, the outer race (or reverse) pawls 30B
are released from engagement. Thus, the biasing forces of springs 44 have been
overcome, and the toes 48 of all of the reverse pawls 30B have become free from
engagement with any of their respective notches 54, as compared to the lock-lock
mode of FIG. 4 (in which the inner race 20 was locked 1n both clockwise and
counterclockwise directions relative to the outer race 12). Depicting 3 one-way
chutch mode, the configuration of FIG. 5 allows rotation, hence overrunning, of the

mner race 20 in the clockwise direction, as the reverse pawls 30B have become
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disengaged from the inner race 20. The toes 50 of the mner race pawls 30A, which
for example may operate as forward pawls, remain engaged with the notches 52 of
the cogs 268 in the outer race ring portion 12A, a condition that will continue until
a threshold speed of the 1oner race 20 is reached.
[0038] Referning now to FIG. 6, with the cam rmg 16 i the same position as in
FIG. 5, it will now be appreciated that upon reaching the predetermined threshold
speed, centrifugal forces will have lifted the toes 50 from notches 52, wherein the
mner race 20 will be free to overnun in either direction; i.¢. 1s free from any locking
engagement of one race with the other. As depicted, in this freewheel mode in
which overranning is permitted in both directions, the reverse pawls 30B will
remain disengaged from the inner race 20, and the inner race 20 will rotate ina
clockwise, or forward, direction at a speed above the threshold speed at which a
predetermined weighted mass of the toes 50 of the pawls 30A become subject to
centrifugal forces sufficient to svercome the forces of springs 42. As such, the
forward pawls 30A will be positioned entirely out of engagement so as to avoid
making any unnecessary contribution to parasitic friction drag forces.
[00839]  As disclosed, the pawls 30 may be elongated hardened steel members
circumferentially positioned about the axis A-A of the clutch module 10,
Alternatively, the pawls mavbe forgings or other manufactured structures,
otherwise generally adapted to handle required loads of engagement as necessary
for any particular cluich design. The pawls, 30A and 30B, arranged m sets of
opposed concentric rows 18, 22, are thus configured to interact with both the inner
race 20 and the outer race 12, in the embodiment and in the manner described.
[3340] Referring now to FIG. 7, an alternate embodiment of a multi-mode clutch
module 107 15 disclosed. In the altemate configuration, the previously described
radial and axial portions of the outer race 12 {(FIGS. 2-6) have counterpart portions
2A7 and 12B° shaped m the form of a T, instead of the L-shaped stracture
previously described. In addition, # will be noted that the - shaped inner race 20
is inverted, so that the axially extending portion 20A° 1s a radially outward portion

mstead of a radially inner portion 20A, as shown and described with respect to the

¢2s]
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previous embodiment. Thus, the previouslv described radially outer portion 208
constitutes a radially inner portion 20B” that engages the rotatable carrier 40” of a
transmission planctary gearsct (not shown) in the FIG. 7 embodiment.

[0641] Although the two descrnbed sets of reversely cooperating pawls 30A and
30B have been shown and described with respect to only a radially spaced
orientation of rows 18 and 22, such rows could conceivably be axally spaced.
Motivation for such an alternative approach may arise from under-the-hood and/or
driveline/packaging considerations. The latter may dictate linitations on sizes,
dimensions, and power envelopes, and thus determine whether a
radial/circumferential arrangement may be niled cut in favor of an axial
arrangement.

[8642] FIGS. 8, 9, and 10 depict an embodiment of an axially onented clutch
moduele 100, The onentations (i.¢. chitch modes} of the clutch moduie 100
correspond to those of the cluteh module 10, as depicted 1n FIGS 4, 5, and 6.
Referring first to FIG. 8, the clutch module 100 includes an outer race 112, a cam
rnng 116, and an mner race 120, similar to the described outer race 12, cam ring 16,
and inner race 20, of the chutch module 10 (FI(G. 4). Plurahities of axially arranged
pawls 130A and 1308 arc thus analogous, and operate similarly, to the radially
arranged pawls 30A and 30B, heretofore described.

[8643] As such, the pawls 130A are secured to the inner race 120, and are
associated with a forward transmission mode of the clutch module 100. Morcover,
the pawls 130A are configured to be centrifugallv released upon reaching a
threshold forward speed. Conversely, pawls 130B are secured to the outer race 112
and are associated with a reverse transmission mode. As such, it will be
appreciated that the pawls 130A are centrifugally disengaged, similar to the pawls
30A, while the pawls 130B are torced into disengagement against spring forces via
the cam ring 116, similar to disengagement of pawls 30B via the cam ring 16, In
FIG. &, both scts of the pawls 130A, 130B are depicted in a lock-lock

configuration, to effectuate a mode similar to the mode shown i FIG. 4.
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[0044] Referring now to FIG. 9, the respective sets of pawls 130A, 1308 arc
shown in a one-way clutch mode, wherein the forward pawis 130A are locked for
forward movement, and the reverse pawls 130B are volocked or disengaged. This
mode configuration is similar to that shown for the clutch module 10 in FIG. 5.
[0045] Fmally, referring to FIG. 10, both sets of pawls 130A, 130B are shown in
unlocked or freewhecling states, thus reflecting a mode of the clutch modale 100
that is analogous to the freewheeling mode of the clutch module 10 described in
reference to FIG. 6.

[B0846]  Although several embodiments have been disclosed herein in detail,
numerous additional embodiments are envisioned. For example, even though the
concentric clutch module 106 of FIGS. 1-7 has an outer race 12 descnbed as secured
to the transmission case, and an inner race 20 rotatably moveable relative thercto,
the clutch module 10 could be configured such that the inmer race 20 could be
secured. Similarly, even though the axially arranged clutch module 100 of FIGS.
8-10 has an outer race 112 described as being secured relative to the transmission
case, the described moveable mner race 120 could alternatively be secured, and the

cuter race 112 movable, instead.

Industrial Applicability

[8847] The clutch module of this disclosure may be emploved in a variety of
applications, including but not limited to, automobiles, trucks, off-road vehicles,
and other machines of the tvpe having engines, automatic transmissions, and
drivelines.

[8648] The disclosed clutch module offers a unique approach to avoiding
parasitic drag associated with pawls generally employed to engage inner and cuter
{or driving and driven) races of clutches in automatic transmissions. Each
concentric row of pawis 1s situated between a secured outer race and a rotatable
mner race, cach row of pawls configured for selective engagement with notches for
permitting limited angular motion. Alternatively, axially spaced rows, rather than

concentric rows, of pawls may be similarly situated.

16
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{0049]  To the extent that one of the rows of pawls mayv be only centrifugally
actuated from its default engagerent, thus approach provides for a relatively simple
construction requiring only one actuator to achieve low parasttic drag at cruising
speeds. As such, the forward pawls 30A and/or 130A may be configured to
automaticaliv disengage when not needed or required. The resulf is a reliable
reduction of parasitic drag above speeds not requiring continued engagement or
mteraction of inner and outer race members i, for example, a first {ow) and

reverse clutch module of an automatic transmission.

It
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What s claimed is:

1. A multi-mode clutch module (10}, comprising;

a rotatable inner race {20} concentrically nested within a secored
outer race {12} to support rotational movement of the inner race (20}

relative to the outer race (12);

two concentric rows (18, 22) of race-engaging pawls (30) sitnated
between the races (20, 12), a first row (18) of pawlis (30B) secured to the
outer race {12} to prevent rotation of the inner race (20) in one rotational
direction, and a second row (22) of pawls (30A) secured to the inner race
{20 to prevent rotation of the inner race (20) in an opposite rotational

direction;

an actuator cam ring (16) rotatable between two angular linuts and
configured to selectively release the first row (18) of pawls (30B) secured to
the outer race (12} from a normally spring-biased default engagement with

the inner race (20);

the second row (22) of pawls (30A) secured to the uer race (20)
and contigured for a normally spring-biased default engagement with the

outer race (12} until the inner race (20) reaches a threshold rotational speed:

wherein the second row (22) of pawls (30A) sccured 1o the inner
race {20) 1s configured to overcome spring-biased default engagement with
the outer race (12} via centrifugal force, causing the second row (22} of
pawls {30A) to be released from the outer race (12) for reduction of

parasific drag within the clutch module (10); and

12



WO 2016/168069 PCT/US2016/026566

wherein the first and second rows (18, 22) of pawls (30B, 30A) arc
configured to cooperatively secure the inner race {20) 1o the outer race (12)

inx locked, one-way, or unlocked operating modes.

b

The multi-mode clutch module (10) of claim 1, wherein the first row (18) of
pawls {308} is configured to enable a reverse mode of the clutch module

(10},

3. The multi-mode clutch module (10) of claim 1, wherein the second row {22)

of pawls (30A) is configured to enable a forward mode of the cluich module

(10).

4. The multi-mode clutch module (10) of claim 1, wherein the first row (18)
of pawls (30B) 1s actuated by the cam ring (16}, and wherein each of the

pawls of the first row (18) ncludes a heel (46} and a toe (48},

5. The multi-mode ciutch module (10) of claim 1, wherem the second row {22}
of pawls (30A)} is centrifugally achuated, cach pawl (30A) having only toes

(50).

6. The multi-mode clutch module (10} of claim 5, wherein the toes {50} of the
centrifugally actuated pawls (30A) arc weighted, and configured to dislodge
from the outer race (12} under centrifugal force at a predeternined

threshold rotational speed of the inner race (20},

7. The multi-mode clutch module (10) of claim 1, wherein the inner race (20)

comprises a driving race, and the outer race (12} comprises a driven race.
8. A multi-mode clutch module (100}, comprsing:
an mner race {120} rotatable relative to a secured outer race {(112);

two axially spaced sets of race-engaging pawls {1308, 130A)
sttuated between the races (112, 120), a first sct of pawls (130B) secured 1o

the outer race (112) to prevent rotation of the inner race {120) 1n one

13
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rotational direction, and a second set of pawls (130A) secured to the moer
race {120} to prevent rotation of the mner race (120) m an opposite

rotational direction;

an actuator cam ring (116} rotatable between two angular hmits and
configured to selectively release the first set of pawls {130B) from a

normally spring-biased default engagement with the inner race (120});

the second set of pawls (130A) secured to the inner race {120) ina
normally spring-biased default engagement with the outer race (112) until

the mner race {120) reaches a threshold rotational speed;

wherein the second set of pawls (130A) secured to the inner race
{120} 1s configured 1o overcome the spring-biased default engagement with
the outer race (112} via centrifugal force, causing the second set of pawls
{(130A) to be released from the outer race (112} for reduction of parasitic

drag within the cluich module (100); and

wherein the first and second sets of pawls (1308, 136A) are
configured to cooperatively secure the inner race (120} to the outer race

(112) in locked, one-way, or unlocked operating modes.

O

The multi-mode clutch module (100) will of clamm 8, wherein the first sct of
pawls {130B) is configured to cnable a reverse mode of the cluteh module

{100).

16. The multi-mode clutch module (100} of claim &, wherein the second set of
pawls {130A) is configured to enable a forward mode of the clutch module

(100).

11. The multi-mode clutch module (100) of claim 8, wherein the first set of
pawls {130B) are actuated by a cam ring (116), and each pawi (130B)
wncindes a heel (463 and a toe (48},

14
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12. The multi-mode clutch module (100) of claim 8, wherein the second set of
pawls {130A) comprise centrifugally actuated pawls (130A), and each pawl
(130A) has only atoe (50

13. The multi-mode clutch module (100) of claim 12, wherein the toes (50} of
the centrifugally actuated pawls (130A) are weighted, and configured to
dislodge from the outer race {112) under centrifugal force at a

predetermined threshold rotational speed of the inner race (120).

14. The multi-mode clutch module (100) of claim &, wherein the nner race
{120) compnises a driving race, and the outer race (112) compnises a driven

race.

15, A method of making a multi-mode clutch module (100}, the method

including the steps of:

forming a secured outer race (112), and configuring an inner race

{120} to be rotatable relative to the outer race (112);

placing two separate and spaced sets of race-engaging pawls (130B,

130A) between the inner and outer races (120, 112},

forming the first set of pawls (130B) to be secured to the outer race
{112} to prevent rotation of the inner race {120} in one rotational direction,
and a second set of pawls (130A) secured to the mner race {120} to prevent

rotation of the inner race (120} in an opposite rotational direction;

configuring an actuator cam ning (116} to be rotatable between two
angular himits for selective release of the first set of pawls (130B) secured to
the outer race from a normally spring-biased default engagement with the

mner race (120);

Ju—
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configuring the sccond set of pawls {130A) secured to the mner race
{120} to have a normally spring-biased detault engagement with the outer

race {112) until the inner race {120} reaches 3 threshold rotational speed;

wherein the second set of pawls (130A) secured to the mner race
{120} overcomes the normally spring-biased default engagement with the
outer race {112} bv centrifugal force, causing the second set of pawls
{130A) to be released from the outer race (112} for reduction of parasitic

drag within the clutch module (100); and

wherein the first and second sets of pawls (1308, 130A}) are
configured to cooperatively secare the inner race (120} to the outer race

{112) n locked, one-way, or undocked operating modes.

16
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