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ABSTRACT

A linkage mechanism for a reclining seating unit that provides increased back support, reduces
shirt pull and decreases minimum wall clearance. The linkage mechanism may include a seat
mounting plate indirectly coupled to a back bracket where the back bracket pivots around a
projected pivot point located forwardly and upwardly from the back bracket when the seating
unit 1s closed. The linkage mechanism may include an intermediate link pivotally connected to
the seat mounting plate and the back bracket, a back pivot link pivotally connected to the back
bracket and a rear lift link, the rear lift link pivotally connected to the seat mounting plate, and a
control link pivotally connected to the back pivot link and the seat mounting plate. Forward
movement of the back bracket relative to the seat mounting plate as the seating unit reclines

reduces the wall clearance needed behind the seating unit below 4.5 inches.
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RECLINER CHAIR HAVING IMPROVED WALL CLEARANCE AND RECLINE LINKAGE
WITH PROJECTED BACK PIVOT POINT

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to pending U.S. Provisional Application No.

62/368,728 filed July 29, 2016. The entirety of the aforementioned application is incorporated

by reference herein.

BACKGROUND

[0002] Recliners are generally well known in the furniture industry. The term recliner is
used throughout this description to describe articles of furniture that include a reclining
mechanism. Generally recliners are chairs that allow the user to recline and are equipped with
extendable footrests. Recliners are often in the form of a plush chair, however, they might also
take the form of an oversized seat, a seat-and-a-half, a love seat, a sofa, a sectional, and the like.
Recliners are known in both a manual configuration (where the user releases the reclining
mechanism from a closed position to a TV position, and moves the reclining mechanism from
the TV position to a full recline position) and a motorized version (where a motor is used to

move the mechanism between the various positions).

[0003] The reclining motion is achieved in recliners with a linkage mechanism that is
coupled to a base. The linkage mechanisms found in recliners in the art include a plurality of

interconnected links that provide one or more mechanisms for extending a footrest, reclining the
recliner, and obstructing movements of the chair when in specific orientations. Typically,
recliners known 1n the art provide three positions: an upright seated position with the footrest
retracted beneath the chair (the “closed position™); a television viewing position in which the

chair back 1s slightly reclined but still provides a generally upright position with the footrest
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extended (the “TV position”), and a full-recline position in which the chair back is reclined an
additional amount farther than in the TV position but still generally inclined with respect to the
seat of the chair and with the footrest extended (the “fully reclined position™).

[0004] These types of prior art recliner mechanisms, while functional, suffer from a number
of drawbacks. One of which includes a problem known as shirt pull. Shirt pull occurs as the
user reclines the back of the chair, and the chair back rotates back, but also away from the seat,
increasing the distance between the bottom of the back cushion and the back of the seat cushion.
This movement not only results in shirt pull, but also removes support from the lower lumbar
area of the user seated in the chair. In some cases, a gap may form between the seat cushion and
the back cushion resulting in discomfort to the user seated in the chair. This motion is caused by
a back bracket pivot point that 1s typically below and behind the point where the chair back
cushion and the seat cushion meet. It would be desirable to provide a recliner, whether manual
or motorized, having a back pivot point projected to as close as possible to the point at which the
bottom of the back cushion and the back of the seat cushion meet.

[0005] Further, recliners typically move forward when changing from the closed position to
the TV position, and from the TV position to the fully reclined position to accommodate the

reclining of the back and the shifting of the center of gravity of the recliner and the user seated

therein. Moreover, in order to provide as much wall clearance as possible, recliners have moved
forward as much as possible. Recliners known in the art have a minimum wall clearance of 4.5

inches i order to fully move between the closed position, the TV position, and the fully reclined
position. The amount of wall clearance is limited principally by two factors, the angle relative to
a base rail of front and rear pivot links in the closed position and the arcs about which they may

travel and the length of the front and back pivot links. In the closed position, known pivot links
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are set at an angle just forward of normal to the base rail. This allows gravity to assist the user of

the chair to move from the closed position to the TV position. It would be desirable to provide a

recliner having a wall clearance less than 4.5 inches, and as small as possible, to allow the user

as much freedom as possible when positioning the recliner in a room.

BRIEF SUMMARY

[0006] Embodiments of the invention are defined by the claims below, not this summary. A
high-level overview of various aspects of the invention are provided here for that reason, to
provide an overview of the disclosure, and to introduce é selection of concepts that afe further
described below 1n the detailed-description section. This summary is not intended to identify
key features or essential features of the claimed subject matter, nor is it intended to be used as an
aid 1n 1solation to determine the scope of the claimed subject matter.

[0007] In an embodiment of the invention a linkage for use in reclining furniture is
described. Thé linkage includes a back bracket supported by forward and rear back pivot links.
The bottom of the rear back pivot link is pivotally coupled to a rear lift link, and the bottom of
the forward back pivot link is pivotally coupled to a seat mounting plate, and the rear lift link is

pivotally coupled to the seat mounting plate at a different location. A control link is pivotally

coupled on one end to the seat mounting plate and on the other end to an intermediate point on

the rear back pivot link. The control link operates to pull the pivoting linkage of the back

bracket, and the forward and rear back pivot links as the overall linkage is moved from the
closed position, to the TV position, and to the full recline position. The resulting pivot point for
the back of the recliner is projected upwardly and forwardly, to a point where an upholstered
back and seat meet on a finished chair, resulting in far less shirt pull than in previously known

mechanisms and chairs. During recline, the bottom of the back of the chair will follow the user,
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offering full support of the user’s back and avoid the undesirable gap between cushions, even in

the full-recline position.

[0008] The back bracket rotating about the projected pivot point in the linkage described
above allows for a decreased minimum wall clearance than in previously known mechanisms
and chairs. When the recliner moves from the closed position to the TV position, and from the
TV position to the fully reclined position, the back bracket moves forward allowing the back of
the chair to recline while providing additional clearance. In other words, the forward movement
assoclated with the projected pivot point allows the recliner to be placed closer to the wall than
previously known mechanisms and chairs.

[0009] In another embodiment, the linkage 1s supported above a base rail by front and rear
pivot links. In a motorized version, the rear pivot link may be set at an angle behind normal to
the base rail, which provides a longer arc for the rear pivot link to travel. Hence, in addition to
the additional forward movement due to the projected pivot point disclosed above, the motorized
version may include even more forward movement due to the longer arc of travel for the rear
pivot link. This embodiment can eliminate wall clearance for the recliner entirely and the

recliner can be placed adjacent a wall and still move between the closed position and the fully

reclined position without contacting the wall.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Hlustrative embodiments of the invention are described in detail below with
reference to the attached drawing figures, and wherein:
[0011] FI1G. 1 depicts a perspective view of a portion of an exemplary motorized recliner

mechanism in accordance with an embodiment hereof:
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[0012] FIG. 2 depicts an inside elevation view of an exemplary manual recliner
mechanism 1n the closed position in accordance with an embodiment hereof;

[0013] F1G. 3 depicts an outside elevation view of the exemplary manual recliner
mechantism of FIG. 2 in the closed position in accordance with an embodiment hereof:

[0014] FIG. 4 depicts an inside elevation view of the exemplary manual recliner
mechanism 1n the TV position in accordance with an embodiment hereof:

[0015] FIG. 5 depicts an outside elevation view of the exemplary manual recliner
mechanism of FIG. 4 in the TV position in accordance with an embodiment hereof;

[0016] FIG. 6 depicts an inside elevation view of the exemplary manual recliner
mechanism 1n the fully reclined position in accordance with an embodiment hereof’;

[0017] FIG. 7 depicts an outside elevation view of the exemplary manual recliner
mechanism of FIG. 6 in the fully reclined position in accordance with an embodiment hereof:
and

[0018] FIG. 8 depicts a section view showing a side-by-side comparison of the position
of a rear pivot link in a manual version and a motorized version of an exemplary reclining

mechanism when the reclining mechanism is in a closed position in accordance with an

embodiment hereof.

DETAILED DESCRIPTION

[0019] The subject matter of embodiments of the invention is described with specificity

herein to meet statutory requirements. But the description itself is not intended to necessarily
limit the scope of claims. Rather, the claimed subject matter might be embodied in other ways to
include different steps, components, or combinations thereof, in conjunction with other present

or future technologies. Terms should not be interpreted as implying any particular order among
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or between various steps herein disclosed unless and except when the order of individual steps is

explicitly described.

[0020] Referring to the drawings and initially to FIG. 1, a portion of a recline mechanism
of a recliner 1s shown in a fully reclined position in accordance with an embodiment of the
invention. The recliner mechanism couples together a footrest, chair back, chair arms and a chair
seat of a recliner. For the sake of clarity, these portions of the chair are not shown. The recline
mechanism may include a linkage mechanism coupled to a base. Often, the recline mechanism
includes a pair of linkage mechanisms (e.g., a left linkage mechanism and a right linkage
mechanism) coupled to the base. For clarity, only one linkage mechanism is shown in the
figures. In aspects with a pair of linkage mechanisms, the side not shown may be a mirror image
of the side that is shown. The illustrated recline mechanism is a motorized recline mechanism
where a motor causes the recliner to move between a closed position and one of a plurality of
open positions (e.g., a TV position, a fully-reclined position, an intermediate position). The
following description, however, applies equally to a manual recline mechanism (as is shown in
FIGS. 2-7).

[0021] FIG. 1 1llustrates an exemplary recline mechanism having a linkage mechanism

26 pivotally coupled to a base 10. The base 10 may comprise a base rail 12 made from angle

steel, as 1n the illustrated aspect. The base rail 12 supports the linkage mechanism 26 and the
remainder of the chair above the surface on which the recliner is placed. In aspects where the

recline mechanism includes a pair of linkage mechanisms 26, the base 10 may include a pair of
spaced apart base rails 12 coupled to the pair of linkage mechanisms 26. One or more cross-

members 14 may connect portions of the base 10 and/or the pair of linkage mechanisms 26. In
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some aspects, the cross-members 14 are made from angle steel or tubular steel and may be

affixed to the base 10 and/or the linkage mechanisms 26, such as with bolts.

[0022] An exemplary linkage mechanism will now be described. In the illustrated
embodiment of FIG. 2, the linkage mechanism 26 is pivotally coupled to the base rail 12 through
a front pivot link 28 and a rear pivot link 30. The front pivot link 28 and the rear pivot link 30
each may rotate to move the recline mechanism from the closed position 1illustrated in FIGS. 2
and 3 to the one or more open positions (e.g., the TV position of FIGS. 4 and 5, the fully reclined
position of FIGS. 1, 6 and 7, or some other intermediate position). The rear pivot link 30 extends
upward from the base rail 12. The illustrated rear pivot link 30 of FIGS. 2 and 3 also extends
forwardly from axis A, which extends normal to the base rail 12, as the 1llustrated aspect 1s a
manually operated linkage mechanism 26. In other aspects, however, the rear pivot link 30 may
extend rearwardly from axis A when the linkage mechanism i1s in the closed position, as
discussed herein. The rear pivot link 30, like the remainder of the links described below 1s
typically made from steel. The upper, forward end of the rear pivot link 30 1s pivotally coupled
to a rear lift link 32 at pivot point 34. The rear lift link 32 has a generally triangular shape, as
shown. Forwardly and below pivot point 34 (as viewed in FIG. 1 where the linkage mechanism

is in the fully reclined position), rear lift link 32 1s pivotally coupled to a rear back pivot link 36

at pivot point 38. The rear back pivot link 36 extends upward and 1s pivotally coupled at its
opposite end to a back bracket 40 at pivot point 42. The back bracket 40 1s shaped as shown,
with an upper extending leg that is used to couple the back bracket 40 to a back of the recliner.
As seen in FIGS. 2 and 3, the forward, lower area of back bracket 40 1s pivotally coupled to an

upper end of a forward back pivot link 44 at pivot point 46. Reterring back to FIG. 1, the lower

end of forward back pivot link 44 is pivotally coupled to a seat mounting plate 48 at pivot point
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50. In this way, the forward back pivot link 44 is an intermediate link that indirectly couples the

seat mounting plate 48 to the back bracket 40. The rear lift link 32 is also coupled to the seat
mounting plate 48 at pivot point 52, which is below pivot point 50.

[0023] As best seen in FIG. 3, a rearward end of a control link 54 is pivotally coupled to
the rear back pivot link 36 at intermediate pivot point 56. The forward end of the control link 54
1s pivotally coupled to the seat mounting plate 48 at pivot point 58, which is rearward of pivot
point 50 (as best seen 1n FIG. 1).

[0024] Turning to FIG. 4, the front pivot link 28 extends upward from the base rail 12.
In some embodiments, the front pivot link 28 may extend forwardly away from the axis A when
the recliner is 1n the closed position. In other embodiments, the front pivot link 28 may extend
rearwardly towards the axis A when the recliner is in the closed position. The front pivot link 28
may extend rearwardly even in a manual version of the recliner because the rear pivot link 30
extends forwardly in a manual version and will drive the front pivot link 28 forward when the
recliner moves from the closed position to one of the open positions (e.g., the TV position). The
upper end of the front pivot link 28 is pivotally coupled to a front lift link 60 at pivot point 62.
Rearwardly of pivot point 62 (as viewed in FIG. 6), the front lift link 60 is pivotally coupled to

the seat mounting plate 48 at pivot point 64. A connector link 66 is pivotally coupled on one end

to the rear lift link 32 at pivot point 68. The connector link 66 is pivotally coupled on the other

end to the front lift link 60 at intermediate pivot point 70.

[0025] Reterring to FIG. 6, a bell crank 72 is pivotally coupled to the seat mounting plate
48 at pivot point 74. The bell crank 72 is shaped as shown, having pivot point 74 at an
intermediate position between a first end and a second end. The first end of the bell crank 72

extends upwardly from the pivot point 74 and is pivotally coupled to a rear end of a crank
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connector link 76 at pivot point 78. As viewed in FIG. 4, a front end of the crank connector link
76 1s pivotally coupled to the front pivot link 28 at intermediate pivot point 80. Returning to
FIGS. 6 and 7, the second end of the bell crank 72 extends downwardly from the pivot point 74
and 1s pivotally coupled to a footrest drive link 82 at pivot point 84. The footrest drive link 82
extends from the connection to the bell crank 72 forwardly and is pivotally coupled on its
forward end to a rear ottoman link 86 at intermediate pivot point 88. The rear ottoman link 86 is
pivotally coupled on its rear, upper end to the seat mounting plate 48 at pivot point 90. The
opposite end of the rear ottoman link 86 is pivotally coupled to a main ottoman link 92 at pivot
point 94. In the fully rechined position (shown in FIGS. 6 and 7), the main ottoman link 92
extends upwardly and forwardly from the rear ottoman link 86. The upward, forward end of the
main ottoman link 92 is pivotally coupled to an ottoman bracket 96 at pivot point 98.

[0026] Additionally, the main ottoman link 92 1s pivotally coupled, at an intermediate
point, to a front ottoman link 100 at pivot point 102. The front ottoman link 100 is pivotally
coupled on one end to the seat mounting plate 48 at pivot point 104, and is pivotally coupled on
the other end to a shielded ottoman link 106 at pivot point 108. The shielded ottoman link 106 is
pivotally coupled on its other end to the ottoman bracket 96 at pivot point 110. An intermediate

point of the shielded ottoman link 106 1s pivotally and slidably coupled to a mid-ottoman bracket

112 at shdable pivot point 114. A mid-point of the mid-ottoman bracket 112 is pivotally
coupled, at an intermediate point, to the main ottoman link 92 at pivot point 116.

[0027] The recline mechanism described above can be implemented as a motorized or
manual version, depending on the desired end use. As a manual version, as best seen in FIGS. 2-
7, a drive tube (not shown) is pivotally coupled to the seat mounting plate 48 at pivot point 118.

T'he drive tube 1s controlled by a lock mechanism. The lock mechanism includes a lock bracket
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120 and a lock link 122, best seen in FIGS. 3, 5, and 7. The lock bracket 120 1s coupled on one
end to the drive tube and configured to operatively lock the recline mechanism in the closed
position (FIG. 3). The other end of the lock bracket 120 is pivotally coupled to a rear end of the
lock link 122 at pivot point 124. The front end of the lock link 122 is pivotally coupled,
generally at a mid-point, to the rear ottoman link 86 at pivot point 126.

[0028] Returning to the aspect illustrated in FIG. 1, as a motorized version a motor tube
128 1s secured tothe footrest drive link 82. More specifically, a motor tube bracket 130 1s fixedly
secured to the footrest drive link 82 at coupling point 132. The opposite end of the motor tube
bracket 130 1s fixedly coupled to the motor tube 128, such as by welding. A clevis 134 i1s fixedly
coupled to the motor tube 128 midway along the motor tube 128, facilitating a pivotal coupling
to one end of a motor driven trolley 136. The trolley 136 rides along a track 138. The track 138
1s supported on a front end by the trolley 136 and on the opposite end by one of the cross
members 14 to which the track 138 1s fixedly coupled. A motor 140 drives the trolley 136 along
the track 138 and holds the trolley 136 at positions associated with the recline mechanism being
in at least the closed position, the TV position, and the fully reclined position.

[0029] The recline mechanism may move between the closed position of FIGS. 2 and 3,

to the TV position of FIGS. 4 and 5, to the full recline position of FIGS. 1, 6 and 7. The

arrangement of the recline mechanism provides a projected pivot point 142 (as shown 1n FIGS.
2, 4, and 6) for the chair back that 1s close to the point at which the bottom of a chair back

cushion and the back of a seat cushion meet, when 1n a finished chair. In styling a finished chair,
the manufacturer can design the chair back and seat such that they meet as close to the projected
pivot point 142 as possible. The back bracket 40 pivotally coupled to the rear back pivot link 36

and the forward back pivot link 44, moved through the rear lift ink 32 and front lift link 60
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through the seat mounting plate 48 and controlled with the back control link 54 allow the

projected pivot point 142 of back bracket 40 (in relation to the seat mounting plate 48) to be
projected forwardly, and above, the actual pivotal coupling of back bracket 40. As a result of the
projected pivot point 142 being forward of the back bracket 40, the back bracket 40 swings
forward as the chair reclines to the TV position (as seen in the position of the back bracket 40
relative to the axis A between FIGS. 2 and 4) and moves forward again as the chair reclines to
the tully reclined position (as seen in the position of the back bracket 40 relative to the axis A
between FIGS. 4 and 6). Thus, a finished chair having the above described recline mechanism
requires less wall clearance than typical recliners because of the forward movement gained from
having the back bracket 40 rotate about the projected pivot point 142 and as opposed to the
typical direct coupling of the back bracket to the seat mounting plate. Indeed, the above
described recline mechanism provides a reduced wall clearance below what was previously
thought possible. Previously, recliners needed at least 4.5 inches of wall clearance. With the
above described recline mechanism, manual recliners need only two inches of wall clearance
while motorized reclines do not require any wall clearance (i.e., zero inches of wall clearance).

[0030] Further, the connection of the motor 140 as described above allows the rear pivot

link 30 to be set at an angle greater than 90 degrees from the base rail 12. More specifically, as

shown 1n the side-by-side comparison of FIG. 8, in typical mechanisms the rear pivot link 30
extends at an angle o from the base rail 12, where the angle o must be less than 90 degrees when
the recliner mechanism is in the closed position. As discussed above, the angle a previously had
to be less than 90 degrees because the weight of the finished chair and the weight of the user of
the finished chair would press down on the rear pivot link 30. Hence, if the angle a was greater

than 90 degrees, the weight of the user and the finished chair would work against the user trying
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to manually open the recliner. In motorized versions, however, the rear pivot link 30" (shown in
dashed lines for comparison purposes) extends at an angle y from the base rail 12, where the
angle y can exceed 90 degrees when the recliner mechanism i1s in the closed position. The angle
y being greater than 90 degrees 1s possible because the motor 40 can lift the weight of the
finished chair and the weight of the occupant and rotate the rear lift link 30" forward. Thus, a
finished chair having the motorized version of the recliner mechanism 26 requires even less wall
clearance than typical recliners because of the forward movement gained from having a longer
path for the top end of the rear pivot link 30" to travel. In fact, 1n some embodiments, a finished
chair having the motorized version of the recliner mechanism 26 requires zero wall clearance.

[0031] Some aspects of this disclosure have been described with respect to the illustrative
examples provided by FIGS. 1 — 8. Additional aspects of the disclosure will now be described
that may be related subject matter included in one or more claims of this application, or one or
more related applications, but the claims are not limited to only the subject matter described in
the below portions of this description. These additional aspects may include features illustrated
by FIGS. 1 — 8, features not illustrated by FIGS. 1 — 8, and any combination thereof. When

describing these additional aspects, reference may or may not be made to elements depicted by

FIGS. 1 -38.

[0032] One aspect disclosed herein is directed to a linkage mechanism including a seat
mounting plate for mounting a recliner seat thereon, a back bracket for mounting a recliner back

portion thereon and an intermediate link between the seat mounting plate and the back bracket.
The seat mounting plate may have a first pivot point. The intermediate link may have a first end
opposite a second end. The first end of the intermediate link may be pivotally connected to the

seat mounting plate at the first pivot point. The back bracket may have a forward pivot point.
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The second end of the intermediate link may be pivotally connected to the back bracket at the
forward pivot link. Upon forward motion of the seat mounting plate as the linkage mechanism

unfolds from a closed position the forward pivot point may be moved forwardly and
downwardly.

[0033] In some aspects, the linkage mechanism may also include a back support link
having a back support link first end opposite a back support link second end. The back support
link first end may be pivotally connected to the back bracket at a rear pivot point. The rear pivot
point may be rearward of the forward pivot point. The back support link second end may be
pivotally connected to a rear lift link rearward of a pivotal connection between the rear lift link
and the seat mounting plate.

[0034] In other aspects the linkage mechanism may also include a back control link. The
back control link may have a back control link first end opposite a back control link second end.
The back control link first end may be pivotally connected to the back support link intermediate
to the back support link first end and the back support link second end. The back control link
second end may be pivotally connected to the seat mounting plate at a second pivot point. The
second pivot point may be positioned rearward on the seat mounting plate from the first pivot
point.

[0035] The linkage mechanism may be configured to move between the closed position
and a fully reclined position. Whereupon movement of the linkage mechanism from the closed
position to the fully reclined position the forward pivot point of the back bracket may be moved
forwardly and upwardly. Whereupon movement of the linkage mechanism from the closed

position to the fully reclined position the rear pivot point of the back bracket may be moved

forwardly and downwardly. In other aspects, whereupon movement of the linkage mechanism
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from the closed position to the fully reclined position the back bracket may rotate around a
projected pivot point. The projected pivot point may be forward and above the forward pivot
point of the back bracket when the linkage mechanism i1s in the closed position. The projected
pivot point may be rearward and above the forward pivot point of the back bracket when the
linkage mechanism 1s in the fully reclined position.

[0036] In some aspects, the linkage mechanism 1s configured to stop at a TV position
intermediate to the closed position and the fully reclined position. The linkage mechanism may
also include a motor coupled to the linkage mechanism. The motor may be configured to move
the linkage mechanism between the closed position and the fully reclined position. In other
aspects, the linkage mechanism 1s configured to be manually moved between the closed position
and the fully reclined position.

[0037] Another aspect disclosed herein is directed to a reclining seating unit requiring
reduced wall clearance. The reclining seating unit may include a linkage mechanism having a
seat mounting plate, a back bracket indirectly coupled to the seat mounting plate. Tﬁe back
bracket may be configured to move forward relative to the seat mounting plate as the seating unit
moves from a closed position towards a fully reclined position. The reclining seating unit may

also include a finished seat back coupled to the back bracket. The finished seat back may have a
trailing edge comprising the rearwardmost edge of the reclining seating unit. The reclining
seating unit may be configured to require between 0 inches and 4.5 inches of clearance rearward

of the trailing edge when the reclining seating unit is in the closed position in order to for the
seating unit to move unobstructed to the fully reclined position.
[0038] In other aspects, the reclining seating unit may also include an intermediate link

that indirectly couples the back bracket to the seat mounting plate. The intermediate link may
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have a first end opposite a second end. The first end of the intermediate link may be pivotally
connected to the seat mounting plate at a first pivot point. The second end of the intermediate
link may be pivotally connected to the back bracket at a second pivot point.

[0039] The reclining seating unit may be configured to be manually moved between the
closed position and the fully reclined position. Said reclining seating unit may require between 2
inches and 4.5 inches of clearance rearward of the trailing edge when the reclining seating unit 1s
in the closed position in order for the reclining seating unit to move unobstructed to the fully
reclined position. The reclining seating unit may also include a motor coupled to the linkage
mechanism. The motor may be configured to move the reclining seating unit between the closed
position and the fully reclined position.

[0040] Another aspect disclosed herein 1s directed to a motor-driven linkage mechanism.
The motor-driven linkage mechanism may be configured to move between a closed position and
a fully reclined position. A motor may be coupled to the linkage mechanism and configured to
move the linkage mechanism between the closed position and the fully reclined position. A base
rail having a forward end opposite a rearward end may be positioned beneath the linkage
mechanism. A rear pivot link may be pivotally connected to the base rail at a first pivot point and

pivotally connected to the linkage mechanism at a second pivot point. An angle between the

base rail and a line extending from the first pivot point to the second pivot point may be an
obtuse angle when the linkage mechanism i1s in the closed position.

[0041] The motor-driven linkage mechanism may also include a forward pivot link
pivotally connected to the base rail at a third pivot point and pivotally connected to the linkage

mechanism at a fourth pivot point, in accordance with some aspects. A second angle between
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the base rail and a line extending from the third pivot point to the fourth pivot point may be an
obtuse angle when the linkage mechanism is in the closed position.

[0042] The angle between the base rail and the line extending from the first pivot point to
the second pivot point may be an acute angle when the linkage mechanism is in the fully reclined
position. The first pivot point may be forward of the second pivot point when the linkage
mechanism is in the closed position.

[0043] Many different arrangements of the various components depicted, as well as
components not shown, are possible without departing from the scope of the claims below.
Embodiments of the technology have been described with the intent to be illustrative rather than
restrictive. Alternative embodiments will become apparent to readers of this disclosure after and
because of reading it. Alternative means of implementing the aforementioned can be completed
without departing from the scope of the claims below. Certain features and subcombinations are

of utility and may be employed without reference to other features and subcombinations and are

contemplated within the scope of the claims.
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CLAIMS

The invention claimed is:

1. A linkage mechanism comprising:

a seat mounting plate for mounting a recliner seat portion, the seat
mounting plate having a first pivot point for pivotal connection to an intermediate
link;

the intermediate link having a first end opposite a second end, wherein the
first end of the intermediate link is pivotally connected to the seat mounting plate
at the first pivot point; and

a back bracket for mounting a recliner back portion, the back bracket
having a forward pivot point, wherein the second end of the intermediate link is
pivotally connected to the back bracket at the forward pivot link,

wherein upon forward motion of the seat mounting plate as the linkage
mechanism unfolds from a closed position the forward pivot point is moved

forwardly and downwardly.

2. The linkage mechanism of claim 1 further comprising:

a back support link having a back support link first end opposite a back
support link second end;

the back support link first end being pivotally connected to the back
bracket at a rear pivot point, the rear pivot point being rearward of the forward

p1vot point; and
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the back support link second end being pivotally connected to a rear lift

link rearward of a pivotal connection between the rear lift link and the seat

mounting plate.

3. The linkage mechanism of claim 2 further comprising:

a back control link having a back control link first end opposite a back

control link second end;

the back control link first end being pivotally connected to the back

support link intermediate to the back support link first end and the back support

link second end; and

the back control link second end being pivotally connected to the seat
mounting plate at a second pivot point, the second pivot point being positioned

rearward on the seat mounting plate from the first pivot point.

4. The linkage mechanism of claim 3, wherein the linkage mechanism is

configured to move between the closed position and a fully reclined position.

5. The linkage mechanism of claim 4, whereupon movement of the linkage
mechanism trom the closed position to the fully reclined position the forward pivot point of the

back bracket 1s moved forwardly and upwardly.

6. The linkage mechanism of claim 4, whereupon movement of the linkage

mechanism from the closed position to the fully reclined position, the rear pivot point of the back

bracket 1s moved forwardly and downwardly.
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7. The linkage mechanism of claim 4, whereupon movement of the linkage

mechanism from the closed position to the fully reclined position, the back bracket rotates

around a projected pivot point.

8. The linkage mechanism of claim 7, wherein the projected pivot point 1s
forward and above the forward pivot point of the back bracket when the linkage mechanism 1s in

the closed position.

0. The linkage mechanism of claim 7, wherein the projected pivot point is

rearward and above the forward pivot point of the back bracket when the linkage mechanism is

in the fully reclined position.

10.  The linkage mechanism of claim 4, wherein the linkage mechanism 1is
configured to stop at a TV position intermediate to the closed position and the fully reclined

position.

11.  The linkage mechanism of claim 4 further comprising a motor coupled to

the linkage mechanism, the motor configured to move the linkage mechanism between the closed

position and the fully reclined position.

12. The linkage mechanism of claim 4, wherein the linkage mechanism 1is

configured to be manually moved between the closed position and the fully reclined position.

13. A reclining seating unit comprising:
a linkage mechanism comprising:

(A)a seat mounting plate;
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(B)a back bracket indirectly coupled to the seat mounting plate,
wherein the back bracket is configured to move forward relative to

the seat mounting plate as the seating unit moves from a closed
position towards a fully reclined position; and
a finished seat back coupled to the back bracket, the finished seat back
having a trailing edge comprising the rearwardmost edge of the reclining seating
unit,
wherein the reclining seating unit is configured to require between 0
inches and 4.5 inches of clearance rearward of the trailing edge when the reclining

seating unit 1s in the closed position in order for the seating unit to move

unobstructed to the fully reclined position.

14, The reclining seating unit of claim 13 further comprising:

an intermediate link that indirectly couples the back bracket to the seat
mounting plate, the intermediate link having a first end opposite a second end, the
first end of the intermediate link is pivotally connected to the seat mounting plate
at a first pivot point and the second end of the intermediate link is pivotally

connected to the back bracket at a second pivot point.

15. The reclining seating unit of claim 13, wherein the reclining seating unit is
contigured to be manually moved between the closed position and the fully reclined position,

whereln the reclining seating unit requires between 2 inches and 4.5 inches of clearance rearward
of the trailing edge when the reclining seating unit is in the closed position in order for the

reclining seating unit to move unobstructed to the fully reclined position.
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16. The reclining seating unit of claim 13, further comprising a motor coupled

to the linkage mechanism, the motor configured to move the reclining seating unit between the

closed position and the fully reclined position.

8275263 vl

17. A motor-driven linkage mechanism comprising:

a linkage mechanism configured to move between a closed position and a
fully reclined position;

a motor coupled to the linkage mechanism and configured to move the
linkage mechanism between the closed position and the fully reclined position;

a base rail having a forward end opposite a rearward end and positioned
beneath the linkage mechanism; and

a rear pivot link pivotally connected to the base rail at a first pivot point
and p1votally connected to the linkage mechanism at a second pivot point,

wherein an angle between the base rail and a line extending from the first
pivot point to the second pivot point is an obtuse angle when the linkage

mechanism i1s in the closed position.

18.  The motor-driven linkage mechanism of claim 17 further comprising:
a forward pivot link pivotally connected to the base rail at a third pivot
point and pivotally connected to the linkage mechanism at a fourth pivot point,

wherein a second angle between the base rail and a line extending from
the third pivot point to the fourth pivot point is an obtuse angle when the linkage

mechanism 1s in the closed position.
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19. The motor-driven linkage mechanism of claim 17, wherein the angle
between the base rail and the line extending from the first pivot point to the second pivot point is

an acute angle when the linkage mechanism is in the fully reclined position.

20.  The motor-driven linkage mechanism of claim 17, wherein the first pivot

point is forward of the second pivot point when the linkage mechanism is in the closed position.

Page 22 of 23
8275263 vl

CA 2974695 20177-07-277



b B O e 4a Y R el AN J 2 s R P ™ e N . e e el T e e Nt e e Tt Ol e e AN TN S N — H TP T T ) « @ . - ae se oo - - poge e = - e® o o "o .
e A T e e B e R T T T Y O, . e T = 3573 : : ik 3
. DIEWAN - . EO R e ity Jn GLEE S X el WP Ron, TattuTe ¥ % e T ™ o, ~ . L - st TR - . A ey =r = e A =D : - "] - culr o x

3
. .._._
4
b
by
5

CA 2974695 20177-07-277



9¢

O

¢ DIA

¢¢l v6 20l 80|

CA 2974695 20177-07-277



R R N P i YR LS o o K U 48 WA O e e L 8 3 NN o B S

g
ot gy

LT & EF

T P N TR ey =%

XA o X o S e crelsms e mi s e A e et 1T st
= 5

OF

8o Ml G Fateiie W g e mona 2o 2 mE t S e e,
S AT g e S TR R e L

CA 2974695 20177-07-277



TG a e RS R T B g e S TR e e S e e e n g e S

CA 2974695 20177-07-277



¢

|

’

TR R S O R

i
S
I-
1R~
1l
2o
s
h
2
I
J
.

CA 2974695 20177-07-277



¢l

D

CA 2974695 20177-07-277



¢l

0

€

¢l

PR e A A A v e

CA 2974695 20177-07-277



12

FIG. 8.

S — — . -
sl [ T = oy & = = [ s e A o s e —a porm - v v < : =
iy G I~ s 3 s V=T e Tx T N e SR T A oM £ Jic] e N X
- — 3 v~ o - . © -

CA 2974695 20177-07-277






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - abstract drawing

