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ABSTRACT

An adjustment mechanism includes a first plate, a second plate having
first teeth, and a locking mechanism including a pawl having a post and second
teeth. The pawl is movable between a locked position, an unlocked position, and
an intermediate position between the locked position and the unlocked position.
The second teeth are in engagement with the first teeth when the pawl is in the
locked position and are disengaged from the first teeth in the unlocked position
and in the intermediate position. A cam is rotatably supported between the
plates and moves the pawl between the locked position, the unlocked position,
and the intermediate position. A control ring has an inner surface that slidably
receives the post when the pawl is in the unlocked position and a recess that

receives the post when the pawl is in the locked position or the intermediate

position.
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RECLINER MECHANISM WITH BACKDRIVING FEATURE

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional
Application No. 61/769,434, filed on February 26, 2013. The entire disclosure of

the above application is incorporated herein by reference.

FIELD
[0002] The present disclosure relates to an adjustment mechanism and

more particularly fo an adjustment mechanism for use with a seat assembly.

BACKGROUND
[0003] This section provides background information related to the
present disclosure which is not necessarily prior art.
[0004] Seat assemblies such as those used In conjunction with
vehicles typically include an adjustment mechanism disposed at a junction of a

seatback and a seat bottom of the seat assembly. Locating the adjustment
mechanism at a junction of the seatback and the seat bottom provides for
selective adjustment of the seatback relative to the seat bottom. Namely,
conventional adjustment mechanisms are typically movable between a locked
state, restricting movement of the seatback relative to the seat bottom, and an
unlocked state permitting movement of the seatback relative to the seat bottom.

[0005] A round-recliner mechanism is a type of adjustment mechanism

and typically includes a gear plate associated with one of the seat bottom and the
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seatback, a guide plate associated with the other of the seat bottom and the

seatback, a locking mechanism disposed between and supported by the gear
plate and the guide plate, and an actuation mechanism that selectively moves
the locking mechanism between a locked state and an unlocked state. When the
locking mechanism is in the locked state, relative rotation between the gear plate
and the guide plate is restricted and, as a result, rotation of the seatback relative
to the seat bottom is likewise restricted. When the locking mechanism is in the
unlocked state, relative rotation between the gear plate and the guide plate is
permitted and, as a result, rotation of the seatback relative to the seat bottom is
likewise permitted.

[0006] The locking mechanism associated with the round-recliner
mechanism may include one or more pawls having a series of teeth that are in
meshed engagement with teeth of the gear plate when the locking mechanism is
In the locked state. The pawls may be movable between the locked state and
the unlocked state by the actuation mechanism. In one configuration, the

actuation mechanism may include a cam that urges the pawls into the locked

state when rotated in a first direction and moves the pawls into the unlocked

state when rotated in a second, opposite direction.
[0007] While the actuation mechanism adequately moves the pawls of

the locking mechanism from the unlocked state to the locked state, if a force Is
applied to the seatback too quickly following movement of the pawls from the
locked state to the unlocked state, a force may be applied to one or more of the

pawls via a control ring fixed for movement with the gear plate. The force applied
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to the pawi(s) via the control ring may cause damage to post(s) associated with

and extending from the pawl(s). Specifically, if the force exceeds a
predetermined limit, the post(s) may be sheared from one or more of the pawls,
thereby preventing the pawls from interacting with the control ring during

operation of the round-recliner mechanism.

SUMMARY

[0008] This section provides a general summary of the disclosure, and
IS not a comprehensive disclosure of its full scope or all of its features.

[0009] An adjustment mechanism is provided and includes a first plate,
a second plate rotatably attached to the first plate and including a first series of
teeth, and a locking mechanism operably supported by at least one of the first
plate and the second plate and including a pawl having a post and a second
series of teeth. The pawl is movable between a locked position, an unlocked
position, and an intermediate position between the locked position and the

unlocked position. The second series teeth are in meshed engagement with the

first series of teeth when the pawl is in the locked position to restrict relative
rotation between the first plate and the second plate and are disengaged from
the first series of teeth in the unlocked position and in the intermediate position to
permit relative rotation between the first plate and the second plate. The
adjustment mechanism further includes a cam rotatably supported between the

first plate and the second plate that moves the pawl between the locked position,

the unlocked position, and the intermediate position and a control ring having an
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Inner surface slidably receiving the post when the pawl is in the unlocked position
and a recess receiving the post when the pawl is in the locked position and when
the pawl is in the intermediate position.

[0010] [n another configuration, an adjustment mechanism is provided
and includes a first plate, a second plate rotatably attached to the first plate and
Including a first series of teeth, and a locking mechanism operably supported by
at least one of the first plate and the second plate and including a pawl having a
post and a second series of teeth. The pawl is movable between a locked
position, an unlocked position, and an intermediate position between the locked
position and the unlocked position. The second series teeth are in meshed
engagement with the first series of teeth when the pawl is in the locked position
to restrict relative rotation between the first plate and the second plate and are
disengaged from the first series of teeth in the unlocked position and in the
Intermediate position to permit relative rotation between the first plate and the
second plate. The adjustment mechanism further includes a cam rotatably

supported between the first plate and the second plate that moves the pawi

between the locked position, the unlocked position, and the intermediate position
and a control ring having an inner surface slidably receiving the post when the
pawl is In the unlocked position to prevent engagement between the first series
of teeth and the second series of teeth. The post is separated from the inner
surface when the pawl is in the locked position and when the pawl is in the

intermediate position.
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[0011] Further areas of applicability will become apparent from the
description provided herein. The description and specific examples in this
summary are intended for purposes of illustration only and are not intended to

limit the scope of the present disclosure.

DRAWINGS
[0001] The drawings described herein are for illustrative purposes only
of selected embodiments and not all possible implementations, and are not
Intended to limit the scope of the present disclosure.
[0002] FIG. 1 is a perspective view of an adjustment mechanism in
accordance with the principles of the present disclosure;

[0003] FIG. 2 is an exploded view of the adjustment mechanism of

FIG. 1;

[0004] FIG. 3 is a front view of the adjustment mechanism of FIG. 1
with part of a housing removed to show internal components of the adjustment
mechanism In a locked state;

[0005] FIG. 4 is a front view of the adjustment mechanism of FIG. 1
with part of a housing removed to show internal components of the adjustment
mechanism in an unlocked state:

[0006] FIG. 5 i1s a detailed view of a portion of the adjustment
mechanism of FIG. 4; and

[0007] FIG. 6 is a partial side view of a seat assembly incorporating the

adjustment mechanism of FIG. 1.
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[0008] Corresponding reference numerals indicate corresponding parts

throughout the several views of the drawings.

DETAILED DESCRIPTION

[0009] Exampie embodiments will now be described more fully with
reference to the accompanying drawings.

[0010] Example embodiments are provided so that this disclosure will
be thorough, and will fully convey the scope to those who are skilled in the art.
Numerous specific details are set forth such as examples of specific
components, devices, and methods, to provide a thorough understanding of
embodiments of the present disclosure. It will be apparent to those skilled in the
art that specific details need not be employed, that example embodiments may
be embodied in many different forms and that neither should be construed to limit

the scope of the disclosure. In some example embodiments, well-known
processes, well-known device structures, and well-known technologies are not

described in detail.

[0011] The terminology used herein is for the purpose of describing
particular example embodiments only and is not intended to be limiting. As used
herein, the singular forms "a,” "an," and "the" may be intended to include the
plural forms as well, unless the context clearly indicates otherwise. The terms
‘comprises,” "comprising,”" “including,” and “having,” are inclusive and therefore
specify the presence of stated features, integers, steps, operations, elements,

and/or components, but do not preclude the presence or addition of one or more
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other features, integers, steps, operations, elements, components, and/or groups
thereof. The method steps, processes, and operations described herein are not
to be construed as necessarily requiring their performance in the particular order
discussed or illustrated, unless specifically identified as an order of performance.
It Is also to be understood that additional or alternative steps may be employed.
[0012] When an element or layer is referred to as being "on," “engaged
to,” "connected to," or "coupled to" another element or layer, it may be directly
on, engaged, connected or coupled to the other element or layer, or intervening
elements or layers may be present. In contrast, when an element is referred to
as being "directly on," “directly engaged to,” "directly connected to," or "directly
coupled to" another element or layer, there may be no intervening elements or
layers present. Other words used to describe the relationship between elements
should be interpreted in a like fashion (e.g., “between” versus “directly between,”
"adjacent” versus “directly adjacent,” etc.). As used herein, the term "and/or"
includes any and all combinations of one or more of the associated listed items.
[0013] Although the terms first, second, third, etc. may be used herein
to describe various elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should not be limited by
these terms. These terms may be only used to distinguish one element,
component, region, layer or section from another region, layer or section. Terms

37 K

such as “first,” “second,” and other numerical terms when used herein do not
Imply a sequence or order unless clearly indicated by the context. Thus, a first

element, component, region, layer or section discussed below could be termed a



CA 02843667 2014-02-24

H8322843CA

second element, component, region, layer or section without departing from the
teachings of the example embodiments.

[0014] Spatially relative terms, such as “inner,” “outer,” "beneath,"
"below," "lower," "above," "upper," and the like, may be used herein for ease of
description to describe one element or feature's relationship to another
element(s) or feature(s) as illustrated in the figures. Spatially relative terms may
be intended to encompass different orientations of the device in use or operation
in addition to the orientation depicted in the figures. For example, if the device in
the figures is turned over, elements described as "below" or "beneath" other
elements or features would then be oriented "above" the other elements or
features. Thus, the example term "below" can encompass both an orientation of
above and below. The device may be otherwise oriented (rotated 90 degrees or
at other orientations) and the spatially relative descriptors used herein interpreted
accordingly.

[0015] With reference to the figures, an adjustment mechanism 10 is
provided and may include a housing 12, a locking mechanism 14, and an
actuation mechanism 16. The locking mechanism 14 may be supported by the
housing 12 and may be movable between a locked state and an unlocked state
by the actuation mechanism 16.

[0016] The housing 12 may include a gear plate 18, a guide plate 20, a
control ring 22, and an encapsulation ring 24. The gear plate 18 may include a
series of teeth 26, a series of recesses 28, and a central aperture 30. The teeth

26 may be formed on an inner circumferential surface thereof (FIG. 2) and may
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interact with the locking mechanism 14 to selectively prevent relative rotation
between the gear plate 18 and the guide plate 20. The recesses 28 may be
formed around an inner perimeter of the gear plate 18 and may be spaced apart
and separated from one another to receive a portion of the control ring 22
therein. The recesses 28 may cooperate with the control ring 22 to fix the control
ring 22 for rotation with the gear plate 18, as will be described in greater detail
below. The central aperture 30 may be formed through the gear plate 18 and
may receive a portion of the actuation mechanism 16 therein.

[0017] The guide plate 20 may include a series of projections 32, a
central aperture 34, and a spring post 36. The projections 32 may extend from
the guide plate 20 and may define a series of channels 38 respectively disposed
between a pair of adjacent projections 32. The channels 38 may slideably
receive a portion of the locking mechanism 14 to properly position the locking
mechanism 14 between the gear plate 18 and the guide plate 20.

[0018] The central aperture 34 may be coaxially aligned with an axis of
rotation of the guide plate 20 and may be aligned with the central aperture 30
when the gear plate 18 is assembled to the guide plate 20. As with the central
aperture 30 of the gear plate 18, the central aperture 34 of the guide plate 20
may receive a portion of the actuation mechanism 16 therein.

[0019] The spring post 36 may extend from the guide plate 20 in an
opposite direction than the projections 32. As such, the spring post 36 may

extend from an opposite side of the guide plate 20 than the projections 32.
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[0020] The control ring 22 may include a series of projections 40 and a
series of recesses 42. The projections 40 may be respectively received within
the recesses 28 of the gear plate 18 to fix the control ring 22 for rotation with the
gear plate 18. The recesses 42 may be formed on an opposite side of the
control ring 22 than the projections 40 such that the recesses 42 are formed in an
inner perimeter of the control ring 22. The control ring 22 may work in
conjunction with the locking mechanism 14 to permit or restrict movement of the
locking mechanism 14 from an unlocked state to a locked state.

[0021] The encapsulation ring 24 may include a first flange 44 and a
second flange 46. The first flange 44 may be formed substantially ninety
degrees (90°) relative to the second flange 46 and may surround an outer
perimeter of the gear plate 18 and the guide plate 20 when the gear plate 18 is
assembled to the guide plate 20. When the encapsulation ring 24 is assembled
to the gear plate 18 and the guide plate 20, the second flange 46 may oppose an
outer surface 48 of the gear plate 18.

[0022] The locking mechanism 14 may include a first series of pawls
50 and a second series of pawls 52. The first series of pawls 50 may include a
series of teeth 54, a hook 56, a first locking surface 58, and a second locking
surface 60. Likewise, the second series of pawls 52 may include a series of
teeth 62, a hook 64, a first locking surface 66, and a second locking surface 68.

The second series of pawls 52 may additionally include a post 70 extending from

a surface 72 thereof. The post 70 may interact with the control ring 22 to

10
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selectively prevent the actuation mechanism 16 from moving the pawls 50, 52

Into engagement with the teeth 26 of the gear plate 18.

[0023] The actuation mechanism 16 may include a pivot 74, a biasing
member 76, and a cam 78. The pivot 74 may be received by the central aperture
30 of the gear plate 18, may be received by the central aperture 34 of the guide
plate 20, and may include a keyed aperture 80 and a spring seat (not shown).
The keyed aperture 80 may matingly receive a rod (not shown), for example, that
Is connected to an actuation handle (not shown) such that when a force is
applied to the rod via the actuation handle, the force is likewise applied to the
pivot 74, thereby causing the pivot 74 to rotate. The pivot 74 may be fixed for
rotation with the cam 78 such that when the pivot 74 is rotated, the cam 78 is
rotated therewith.

[0024] The biasing member 76 may be disposed proximate to an outer
surface 82 of the guide plate 20 (FIG. 1) and may include a first end 84, a second
end 86, and a coiled body 88. The first end 84 may abut the spring post 36 while
the second end 86 may be attached to the spring seat of the pivot 74.
Accordingly, the biasing member 76—via the coiled body 88—may exert a
rotational force on the pivot 74, thereby biasing the pivot 74 in the direction (W),
as shown in FIG. 5. Biasing the pivot 74 in the direction (W) biases the locking
mechanism 14 into the locked state, as will be described in greater detail below.

[0025] As described above, the cam 78 may be fixed for rotation with
the pivot 74 such that when the pivot 74 is rotated relative to the gear plate 18

and the guide plate 20, the cam 78 is likewise rotated relative to the gear plate 18

11
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and the guide plate 20. The cam 78 may include a splined aperture 90 and a
series of hooks 92. The splined aperture 90 may receive a portion of the pivot 74
to fix the cam 78 for rotation with the pivot 74 via the splined aperture 90. The
hooks 92 may extend from the cam 78 and may each include a first locking
surface 94. A second locking surface 96 may be disposed adjacent to but
spaced apart from the first locking surface 94. The first locking surface 94 and
the second locking surface 96 may respectively engage the second locking
surface 60 and the first locking surface 58 of the first series of pawls 50 or may
engage the second locking surface 68 and the first locking surface 686,
respectively, of the second series of pawls 52 to move the locking mechanism 14
from the unlocked state to the locked state. When the locking mechanism 14 is
in the locked state, relative rotation between the gear plate 18 and the guide
plate 20 is prohibited.

[0026] With particular reference to FIG. 6, the adjustment mechanism
10 is shown incorporated into a seat assembly 98 having a seatback 100 and a
seat bottom 102. The seatback 100 may be rotatably supported by the seat
bottom 102, whereby the adjustment mechanism 10 is disposed proximate to a
junction of the seatback 100 and the seat bottom 102. The adjustment
mechanism 10 may selectively restrict rotation of the seatback 100 relative to the
seat bottom 102 when the locking mechanism 14 is in the locked state and may

permit rotation of the seatback 100 relative to the seat bottom 102 when the

locking mechanism 14 is in the unlocked state.

12
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[0027] In one configuration, the gear plate 18 is fixed for rotation with

the seatback 100 while the guide plate 20 is fixed for rotation with the seat
bottom 102. While the gear plate 18 may be fixed for rotation with the seatback
100 and the guide plate 20 may be fixed for rotation with the seat bottom 102, the
guide plate 20 could alternatively be fixed for rotation with the seatback 100 and
the gear plate 18 could alternatively be fixed for rotation with the seat bottom
102. While either of the gear plate 18 and the guide plate 20 could be associated
with the seatback 100 and either of the gear plate 18 and the guide plate 20
could be associated with the seat bottom 102, the gear plate 18 will be shown
and described hereinafter as being fixed for movement with the seatback 100
and the guide plate 20 will be described and shown as being fixed for rotation
with the seat bottom 102.

[0028] With particular reference to FIGS. 3-5, operation of the
adjustment mechanism 10 will be described in detail. When the adjustment
mechanism 10 is at rest, the biasing member 76 may exert a force on the cam 78

via the pivot 74. The force exerted on the cam 78 may be in the direction (W), as

shown Iin FIG. 5, and may cause the cam 78 to urge the pawls 50, 52 into

engagement with the gear plate 18. Specifically, the first locking surface 94 of
the cam 78 may engage the second locking surfaces 60, 68 of the first series of

pawls 50 and the second series of pawls 52, respectively, to urge the pawis 50,
92 Into engagement with the gear plate 18. Likewise, the second locking surface

96 may engage the first locking surface 58 of the first series of pawls 50 and may

13
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engage the first locking surface 66 of the second series of pawls 52 to urge the
pawls 50, 52 into engagement with the gear plate 18.

[0029] Engagement between the pawls 50, 52 and the gear plate 18
causes the teeth 54 of the first series of pawls 50 and the teeth 62 of the second
series of pawls 52 to engage the teeth 26 of the gear plate 18. Engagement
between the teeth 54, 62 of the pawls 50, 52 and the teeth 26 of the gear plate
18 restricts relative rotation between the gear plate 18 and the guide plate 20.
Accordingly, rotation of the seatback 100 relative to the seat bottom 102 is
likewise restricted.

[0030] A force may be applied to the cam 78 against the force of the
biasing member 76 by rotating the pivot 74 relative to the gear plate 18 and the
guide plate 20. The force applied to the pivot 74 may be in a direction (X), as
shown in FIG. 5, which may be in an opposite direction than direction (W).
Rotation of the pivot 74 in the direction (X) likewise causes rotation of the cam 78
In the direction (X) due to the cam 78 being fixed for rotation with the pivot 74.
Rotation of the cam 78 in the direction (X) causes the first locking surfaces 94 of
the cam 78 to disengage the second locking surfaces 60, 68 of the pawls 50, 52
and causes the second locking surface 96 of the cam 78 to disengage the first

locking surfaces 58, 66 of the pawls 50, 52.

[0031] Continued rotation of the cam 78 in the direction (X) causes the
hooks 92 of the cam 78 to engage the hooks 56, 64 of the pawls 50, 52, thereby
applying a force on each pawl 50, 52 such that each pawl 50, 52 is moved in a

direction generally towards the cam 78. Once the pawls 50, 52 are sufficiently

14
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moved toward the cam 78, the teeth 54, 62 of the respective pawls 50, 52
disengage the teeth 26 of the gear plate 18, thereby permitting relative rotation
between the gear plate 18 and the guide plate 20. When relative rotation
between the gear plate 18 and the guide plate 20 is permitted, the seatback 100
may be rotated relative to the seat bottom 102.

[0032] When the locking mechanism 14 is initially moved into the
unlocked state such that the teeth 54, 62 of the pawls 50, 52 are disengaged
from the teeth 26 of the gear plate 18, the gear plate 18 may be rotated relative
to the guide plate 20 such that the post 70 disengages the recesses 42 of the
control ring 22 and is permitted to move along an inner surface 104 of the control
ring 22 (FIG. 5). Engagement between the post 70 of the second series of pawls
52 and the inner surface 104 of the control ring 22 maintains the second series of
pawls 52 in an unlocked state and, as a result, prevents rotation of the cam 78 in
the direction (W). Preventing rotation of the cam 78 in the direction (W) likewise
prevents the first series of pawls 50 from being moved into the unlocked state

and, as a result, maintains the locking mechanism 14 in the unlocked state.

[0033] Maintaining the locking mechanism 14 in the unlocked state
permits relative movement between the gear plate 18 and the guide plate 20,
and, thus, permits movement of the seatback 100 relative to the seat bottom 102.
In one configuration, engagement between the post 70 and the inner surface 104
of the control ring 22 permits the seatback 100 to be “dumped” relative to the
seat bottom 102 such that the seatback 100 is positioned substantially parallel to

the seat bottom 102.

15
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[0034] The pawls 50, 52 may be returned to the locked state only when
the posts 70 are positioned relative to the recesses 42 of the control ring 22. At
this point, movement of the pawls 50, 52 is permitted, as the recesses 42 provide
a clearance for the posts 70 of the second series of pawls 52. Accordingly, when
the force applied to the pivot 74 is released, the biasing member 76 is permitted
to bias the cam 78 in the direction (W), which allows the first locking surface 94
and the second locking surface 96 to respectively apply a force to the second
locking surfaces 60, 68 of the pawls 50, 52 and apply a force to the first locking
surfaces 58, 66 of the pawls 50, 52. The force applied to the pawls 50, 52 at the
first locking surfaces 58, 66 and the second locking surfaces 60, 68 causes the
pawls 50, 52 to once again engage the teeth 26 of the gear plate 18, thereby
returning the locking mechanism 14 to the locked state. When the locking
mechanism 14 is in the locked state, relative rotation between the gear plate 18
and the guide plate 20 is restricted and, as a result, rotation of the seatback 100
relative to the seat bottom 102 is likewise restricted.

[0035] While the recesses 42 of the control ring 22 provide a clearance

for the second series of pawls 52 to be moved into the locked state, the recesses
42 may apply a force on the post 70 when the locking mechanism 14 is initially
moved into the unlocked state. Namely, when a force is applied to the pivot 74

such that the cam 78 is rotated in the direction (X) and the pawls 50, 52 are
moved toward the cam 78, if the posts 70 of the second series of pawls 52 are
not completely removed from the recesses 42 of the control ring 22, the control

ring 22 may apply a force on the posts 70, thereby urging the pawls 52 in a

16
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direction toward the cam 78. The force exerted on the posts 70 of the second

series of pawls 52 may be caused by the control ring 22 should a force be
applied on the seatback 100 when the teeth 62 of the second series of pawls 52
Initially disengage the teeth 26 of the gear plate 18. At this point, because the
teeth 62 of the second series of pawls 52 are not engaged with the gear plate 18,
the gear plate 18 may be rotated relative to the guide plate 20 and, as a result,
the control ring 22 may be likewise rotated relative to the guide plate 20.
Rotation of the control ring 22 relative to the guide plate 20 may cause the
control ring 22 to engage the posts 70 of the second series of pawls 52 if the
second series of pawls 52 are not sufficiently moved in a direction toward the
cam /8.

[0036] In operation, when the locking mechanism 14 is initially moved
into the unlocked state such that the teeth 54, 62 of the pawls 50, 52 disengage
the teeth 26 of the gear plate 18, the first locking surfaces 58, 66 and the second
locking surfaces 60, 68 of the pawls 50, 52, respectively, are disengaged from

the second locking surfaces 96 and the first locking surfaces 94, respectively, of

the cam 78. Disengaging the locking surfaces 58, 60, 66, 68 of the pawls 50, 52
from the locking surfaces 94, 96 of the cam 78 allows the pawls 50, 52 to

backdrive the cam 78 in the direction (X) should the control ring 22 exert a force
on the posts 70 of the second series of pawls 52.

[0037] Namely, the cam 78 may include a first reaction surface 106
disposed proximate to the first locking surface 94 and may include a second

reaction surface 108 disposed proximate to the second locking surface 96.

17
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Because the locking surfaces 58, 60, 66, 68 of the pawls 50, 52 are disengaged

from the locking surfaces 94, 96 of the cam 78 when the teeth 54. 62 of the
pawls 50, 52 initially disengage the teeth 26 of the gear plate 18, should the
control ring 22 exert a force on the posts 70 of the second series of pawls 52 and
urge the second series of pawls 52 in a direction toward the cam 78, the pawls
50, 52 are not in contact with the first locking surface 94 and the second locking
surface 96 but, rather, contact the reaction surfaces 106, 108. Contact between
the pawls 50, 52 and the reaction surfaces 106, 108 causes the cam 78 to be
moved In the direction (X), thereby allowing the pawls 50, 52 to backdrive the
cam 78.

[0038] Allowing the pawls 50, 52 to backdrive the cam 78 prevents
damage to the post 70 via the control ring 22. For example, if a force is applied
to the post 70 via the control ring 22, movement of the pawls 52 in a direction
toward the cam 78 Is permitted by allowing the cam 78 to be backdriven in the
direction (X) due to engagement between the pawls 50, 52 and the reaction
surfaces 106, 108. Further, providing the reaction surfaces 106, 108 with a
sloped surface facilitates engagement between the pawls 50, 52 and the cam 78
at the reaction surfaces 106, 108 to cause the cam 78 to rotate in the direction
(X).

[0039] Permitting movement of the pawls 50, 52 in a direction toward
the cam 78 when a force is exerted on the second series of pawls 52 due to

engagement between the control ring 22 and the post 70 prevents damage to the

post 70 by allowing the pawls 50, 52 to backdrive the cam 78 in the direction (X).

18
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Such movement of the cam 78 in the direction (X) would not be possible if the
second locking surfaces 60, 68 were in contact with the first locking surfaces 94
or the first locking surfaces 58, 66 were in contact with the second locking
surfaces 96. Allowing the second locking surfaces 60, 68 to disengage the first
locking surfaces 94 and allowing the first locking surfaces 58, 60 to disengage
the second locking surfaces 96 upon disengagement of the teeth 54, 62 from the
teeth 26 of the gear plate 18 permits such rotation of the cam 78 in the direction
(X).

[0040] As described, the post 70 of the second series of pawls 52 are
protected when the teeth 54, 62 of the respective pawls 50, 52 are engaged with
the teeth 26 of the gear plate 18, as rotation of the gear plate 18 relative to the
guide plate 20 is restricted. The post 70 is likewise protected from being
damaged by the control ring 22 when the teeth 54, 64 of the respective pawls 50,
02 are Initially disengaged from the teeth 26 of the gear plate 18, as the locking
surfaces 58, 60, 66, 68 of the pawls 50, 52, respectively, are disengaged from
the locking surfaces 94, 96 of the cam 78. Such disengagement between the
locking surfaces 58, 60, 66, 68 of the pawls 50, 52 from the locking surfaces 94,
96 of the cam /78 allows the pawls 50, 52 to be moved in a direction toward the

cam /8 to move the cam 78 in the direction (X).

[0041] The foregoing description of the embodiments has been
provided for purposes of illustration and description. It is not intended to be
exhaustive or to Iimit the disclosure. Individual elements or features of a

particular embodiment are generally not limited to that particular embodiment,
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but, where applicable, are interchangeable and can be used In a selected
embodiment, even if not specifically shown or described. The same may also be
varied in many ways. Such variations are not to be regarded as a departure from
the disclosure, and all such modifications are intended to be included within the

scope of the disclosure.
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CLAIMS

What is claimed is:

1. An adjustment mechanism comprising:

a first plate;

a second plate rotatably attached to said first plate and including a first
series of teeth;

a locking mechanism operably supported by at least one of said first plate
and said second plate and including a pawl having a post and a second series of
teeth, said pawl movable between a locked position, an unlocked position, and
an intermediate position between said locked position and said unlocked
position, said second series teeth in meshed engagement with said first series of
teeth when said pawl is in said locked position to restrict relative rotation between
said first plate and said second plate and disengaged from said first series of
teeth in said unlocked position and in said intermediate position to permit relative

rotation between said first plate and said second plate;

a cam rotatably supported between said first plate and said second plate
and operable to move said pawl between said locked position, said unlocked

position, and said intermediate position; and

a control ring having an inner surface slidably receiving said post when
said pawl is in said unlocked position and a recess receiving said post when said

pawl is in said locked position and when said pawl is in said intermediate

position.
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2. The adjustment mechanism of Claim 1, wherein said pawl includes
a first engagement surface and said cam includes a first locking surface, said first
locking surface in contact with said first engagement surface when said pawl is in
sald locked position and disengaged from said first engagement surface when

sald pawl is in said unlocked position or said intermediate position.

3. The adjustment mechanism of Claim 2, wherein said pawl includes
a second engagement surface and said cam includes a second locking surface,
sald second locking surface in contact with said second engagement surface
when said pawl is in said locked position and disengaged from said second
engagement surface when said pawl is In said unlocked position or said

iIntermediate position.

4. The adjustment mechanism of Claim 3, wherein said cam includes
a first reaction surface disposed adjacent to said first locking surface and a
second reaction surface disposed adjacent to said second locking surface, said
first reaction surface and said second reaction surface in contact with said pawil
when said pawl is moved from said locked position to said intermediate position

and said at least one pawl is moved toward said cam.
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5. The adjustment mechanism of Claim 4, wherein engagement
between said at least one pawl and said cam at said first reaction surface and
said second reaction surface causes said cam to rotate in an unlocking direction
such that said first locking surface moves away from said first engagement
surface and said second locking surface moves away from said second

engagement surface.

6. The adjustment mechanism of Claim 1, wherein said cam includes
a first reaction surface disposed adjacent to said first locking surface, said first
reaction surface in contact with said paw! when said pawl is moved from said

locked position to said intermediate position and said pawl is moved toward said

cam.

/. The adjustment mechanism of Claim 6, wherein engagement
between said at least one pawl and said cam at said first reaction surface causes

said cam to rotate in an unlocking direction such that said first locking surface

moves away from said first engagement surface.

8. The adjustment mechanism of Claim 1, wherein said pawl Is

disposed closer to said cam in said unlocked position than in said intermediate

position.
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9. The adjustment mechanism of Claim 1, wherein engagement

between said post and said inner surface restricts movement of said pawl in a

direction toward said first series of teeth to maintain said pawl in said unlocked

position.

10. The adjustment mechanism of Claim 1, wherein said recess
permits movement of said pawl in a direction toward said first series of teeth by
providing clearance for said post to permit movement of said pawl from said

unlocked position to said locked position.
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11.  An adjustment mechanism comprising:

a first plate;

a second plate rotatably attached to said first plate and including a first
series of teeth:

a locking mechanism operably supported by at least one of said first plate
and said second plate and including a pawl having a post and a second series of
teeth, said pawl movable between a locked position, an unlocked position, and
an Intermediate position between said locked position and said unlocked
position, said second series teeth in meshed engagement with said first series of
teeth when said pawl is in said locked position to restrict relative rotation between
said first plate and said second plate and disengaged from said first series of
teeth in said unlocked position and in said intermediate position to permit relative
rotation between said first plate and said second plate;

a cam rotatably supported between said first plate and said second plate
and operable to move said pawl between said locked position, said unlocked
position, and said intermediate position; and

a control ring having an inner surface slidably receiving said post when
sald pawl Is In said unlocked position to prevent engagement between said first
series of teeth and said second series of teeth, said post separated from said

iInner surface when said pawl is in said locked position and when said pawl IS in

said infermediate position.
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12. The adjustment mechanism of Claim 10, wherein said pawl

Includes a first engagement surface and said cam includes a first locking surface,
sald first locking surface in contact with said first engagement surface when said
pawl is in said locked position and disengaged from said first engagement

surface when said pawl is in said unlocked position or said intermediate position.

13. The adjustment mechanism of Claim 12, wherein said pawl
Includes a second engagement surface and said cam includes a second locking
surface, said second locking surface in contact with said second engagement
surface when said pawl is in said locked position and disengaged from said
second engagement surface when said pawl is in said unlocked position or said

Intermediate position.

14. The adjustment mechanism of Claim 13, wherein said cam includes
a first reaction surface disposed adjacent to said first locking surface and a

second reaction surface disposed adjacent to said second locking surface, said

first reaction surface and said second reaction surface in contact with said pawl
when said pawl is moved from said locked position to said intermediate position

and said pawl is moved toward said cam.
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15.  The adjustment mechanism of Claim 14, wherein engagement

between said pawl and said cam at said first reaction surface and said second
reaction surface causes said cam to rotate in an unlocking direction such that
sald first locking surface moves away from said first engagement surface and

said second locking surface moves away from said second engagement surface.

16.  The adjustment mechanism of Claim 11, wherein said cam includes
a first reaction surface disposed adjacent to said first locking surface, said first
reaction surface in contact with said pawl when said pawl is moved from said
locked position to said intermediate position and said pawl is moved toward said

cam.

17. The adjustment mechanism of Claim 16, wherein engagement
between said pawl and said cam at said first reaction surface causes said cam to
rotate in an unlocking direction such that said first locking surface moves away

from said first engagement surface.

18. The adjustment mechanism of Claim 11, wherein said pawl Is

disposed closer to said cam In said unlocked position than in said intermediate

position.

19.  The adjustment mechanism of Claim 11, further comprising a

recess formed in said control ring.
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20. The adjustment mechanism of Claim 19, wherein said recess
permits movement of said pawl in a direction toward said first series of teeth by

providing clearance for said post to permit movement of said pawl from said

unlocked position to said locked position.

#1135520
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