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PASSENGER SEAT

CROSS REFERENCE TO RELATED APPLICATIONS

This application is related to and claims priority benefits from U.S. Provisional
Application Serial No. 61/516,122, filed on March 28, 2011, entitled PASSENGER SEAT
(2ZMOTION UPDATE); and is a continuation-in-part of U.S. Patent Application Serial No.
13/025,086, filed on February 10, 2011, entitled PASSENGER SEAT, now pending, which is
related to and claims priority benefits from U.S. Provisional Application Serial No.
61/302,994, filed on February 10, 2010, entitled TOURIST CLASS SLEEPER SEAT; U.S.
Provisional Application Serial No. 61/403,326, filed on September 14, 2010, entitled
TOURIST CLASS SLEEPER SEAT; and U.S. Provisional Application Serial No.
61/458,979, filed on December 3, 2010, entitled TOURIST CLASS SLEEPER SEAT. The
‘122, ‘086, ‘994, ‘326, and ‘979 applications are hereby incorporated in their entireties by
this reference.

FIELD OF THE INVENTION
The field of the invention relates to passenger seats or the like.
BACKGROUND

Common carriers, such as passenger airlines, bus lines, and train lines, frequently
convey substantial numbers of passengers simultancously. In many instances, there is a
desire to increase the number of secats within a given space to optimize the number of
passengers being transported at any given time. By increasing the number of passenger seats
in the space, the amount of space available for each passenger is diminished.

In order to provide as much room as possible for the passenger in the diminished
space, some passenger seats have been modified to reduce the distance that the passenger seat
back may be reclined. In some cases, to offset the reduction in passenger comfort created by
the limited recline, the passenger seat bottom pan may tilt forward to increase the recline
angle of the entire seat while maintaining the limited amount of intrusion of the passenger
seat back into the next-aft passenger seat space. While these modifications have improved
the reclining comfort, additional improvements are desired to provide a comfortable sleeping
position without increasing the amount of intrusion of the passenger seat back into the next-

aft passenger seat space.
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SUMMARY

Embodiments of the present invention include a passenger seat comprising a seat pan
assembly, a seat back pivotally coupled to the aft end of the seat pan assembly, and a lumbar
mechanism coupled to the seat back and/or the seat pan assembly.

In some embodiments, the seat pan assembly may comprise a reclining mechanism, a
seat frame comprising at least one track comprising a reclining path and a sleeper path, a
diverter pivotally coupled to the at least one track adjacent an opening to the reclining path
and an opening to the sleeper path, and a sleeper selection control coupled to the diverter and
configured to pull the diverter into a position substantially blocking the opening to the
reclining path and to push the diverter into a position substantially blocking the opening to
the sleeper path. The seat pan assembly may further comprise at least one pivot bar coupled
to the aft end of the seat pan assembly and configured to slidingly couple to the at least one
track.

In other embodiments, the seat pan assembly may comprise a seat pan pivotally
coupled to a seat frame, a tilting mechanism comprising a fixed component coupled to the
seat frame and a variable component coupled to the seat pan, wherein the fixed component
and the variable component are adjustably engaged with each other. The fixed component
and the variable component may be engaged with each other via a plurality of interlocking
teeth, which may be arranged on a planar surface or a circumferential surface of a mounting
plate within each of the fixed component and the variable component. In some embodiments,
an actuation cable may be coupled to the variable component, wherein the actuation cable is
configured to apply a pulling force to the variable component to disengage the variable
component from the fixed component. In other embodiments, an adjustment knob may be
coupled to the fixed component, wherein the adjustment knob is configured to apply a
frictional force to the fixed component.

The reclining mechanism may be configured to adjust a forward position of the seat
pan assembly and the rotation of the seat back between upright and reclining positions. The
tilting mechanism may be configured to rotate an aft end of the seat pan relative to the pan
frame and deploy the lumbar mechanism. In some embodiments, the tilting mechanism and
the reclining mechanism may be configured to operate independently of one another.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a perspective view of a passenger seat according to certain embodiments

of the present invention.
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Figure 2 is a general side view of the passenger seats of Figures 1 and 22 in an upright
position.

Figure 3 is a general side view of the passenger seats of Figures 1 and 22 in a
reclining position.

Figure 4 is a general side view of the passenger seats of Figures 1 and 22 in an sleeper
position.

Figure 5 is a partial perspective view of the passenger seat of Figure 1 in an upright
position.

Figure 6 is a partial perspective view of the passenger seat of Figure 1 in a reclining
position.

Figure 7 is a partial perspective view of the passenger seat of Figure 1 in a sleeper
position.

Figure 8 is a perspective view of certain embodiments of a control panel for the
passenger seat of Figure 1.

Figure 9 is a perspective view of other embodiments of a control panel for the
passenger seat of Figure 1.

Figure 10 is a perspective view of yet other embodiments of a control panel for the
passenger seat of Figure 1.

Figure 11 is a perspective view of yet other embodiments of a control panel for the
passenger seat of Figure 1.

Figure 12 is a perspective view of yet other embodiments of a control panel for the
passenger seat of Figure 1.

Figure 13 is a perspective view of yet other embodiments of a control panel for the
passenger seat of Figure 1.

Figure 14 is a partial perspective view of a conventional track for a passenger seat,
where the passenger seat is in an upright position.

Figure 15 is a partial perspective view of certain embodiments of a track for the
passenger seat of Figure 1, where the passenger seat is in an upright position and a diverter is
in a diverter reclining position.

Figure 16 is a partial perspective view of the track of Figure 15, where the passenger
seat is in a reclining position and a diverter is in a diverter reclining position.

Figure 17 is a partial perspective view of the track of Figure 15, where the passenger

seat is in an upright position and a diverter is in a diverter sleeper position.
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Figure 18 is a partial perspective view of the track of Figure 15, where the passenger
seat is transitioning to a sleeper position and a diverter is transitioning to a diverter reclining
position.

Figure 19 is a partial perspective view of the track of Figure 15, where the passenger
seat is in a sleeper position and a diverter is in a diverter reclining position.

Figure 20 is partial perspective view of other embodiments of a track for the
passenger seat of Figure 1, where the passenger seat is in an upright position and a diverter is
in a diverter reclining position.

Figure 21 is a partial perspective view of the track of Figure 20, where the passenger
seat is in an upright position and a diverter is in a diverter sleeper position.

Figure 22 is a partial perspective view of the track of Figure 20, where the passenger
seat is in a sleeper position and a diverter is in a diverter sleeper position.

Figure 23 is a partial perspective view of other embodiments of a track for the
passenger seat of Figure 1, where the passenger seat is in an upright position and a diverter is
in a diverter reclining position.

Figure 24 is a partial perspective view of the track of Figure 23, where the passenger
seat is in a reclining position and a diverter is in a diverter reclining position.

Figure 25 is a partial perspective view of the track of Figure 23, where the passenger
seat is in an upright position and a diverter is in a diverter sleeper position.

Figure 26 is a partial perspective view of the track of Figure 23, where the passenger
seat is in a sleeper position and a diverter is in a diverter sleeper position.

Figure 27 is a perspective view of a passenger seat according other embodiments of
the present invention.

Figure 28 is a partial perspective view of the passenger seat of Figure 27 in an upright
position.

Figure 29 is a partial perspective view of the passenger seat of Figure 27 in a reclining
position.

Figure 30 is a partial perspective view of the passenger seat of Figure 27 in a sleeper
position.

Figure 31 is a partial perspective view of other embodiments of a track for the
passenger seat of Figure 27, where the passenger seat is in a reclining position.

Figure 32 is a partial perspective view of the track of Figure 31, where the passenger

seat is in an upright position.
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Figure 33 is a partial perspective view of the passenger seat of Figure 27 in an upright
position.

Figure 34 is a partial perspective view of the passenger seat of Figure 27, wherein the
seat pan assembly is in a partially open position.

Figure 35 is a partial perspective view of the passenger seat of Figure 27, wherein the
seat pan assembly is in an open position.

Figure 36 is a partial perspective view of a passenger secat according to other
embodiments of the present invention.

Figure 37 is a top partial perspective view of other embodiments of a tilting
mechanism for the passenger seat of Figure 36, where the passenger seat is in an upright
position.

Figure 38 is a top partial perspective view of the tilting mechanism of Figure 37,
where the passenger seat is in a reclining position.

Figure 39 is a top partial perspective view of the tilting mechanism of Figure 37,
where the passenger seat is in a sleeper position.

Figure 40 is a bottom partial perspective view of the tilting mechanism of Figure 37,
where the passenger seat is in an upright position.

Figure 41 is a bottom partial perspective view of the tilting mechanism of Figure 37,
where the passenger seat is in a reclining position.

Figure 42 is a bottom partial perspective view of the tilting mechanism of Figure 37,
where the passenger seat is in a sleeper position.

Figure 43 is a side view of the internal components of certain embodiments of the
tilting mechanism of Figure 37, with a variable component disengaged from a fixed
component.

Figure 44 is a side view of the internal components of Figure 43, with the variable
component engaged with the fixed component.

Figure 45 is a top partial perspective view of other embodiments of a tilting
mechanism for the passenger seat of Figure 36, where the passenger seat is in an upright
position.

Figure 46 is a top partial perspective view of the tilting mechanism of Figure 45,
where the passenger seat is in a reclining position.

Figure 47 is a top partial perspective view of the tilting mechanism of Figure 45,

where the passenger seat is in a sleeper position.
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Figure 48 is a bottom partial perspective view of the tilting mechanism of Figure 45,
where the passenger seat is in an upright position.

Figure 49 is a bottom partial perspective view of the tilting mechanism of Figure 45,
where the passenger seat is in a reclining position.

Figure 50 is a bottom partial perspective view of the tilting mechanism of Figure 45,
where the passenger seat is in a sleeper position.

DETAILED DESCRIPTION

Embodiments of the invention provide passenger seats with reclining and sleeper
positions. While the passenger seats are discussed for use with aircraft, they are by no means
so limited. Rather, embodiments of the passenger seats may be used with any type of vehicle
or otherwise as desired.

Figures 1-50 illustrate embodiments of a passenger seat 10. In some embodiments,
the passenger seat 10 comprises a secat back 12, a seat pan assembly 14, and a lumbar
mechanism 18.

The seat back 12 may be formed of materials including but not limited to aluminum,
stainless steel, other metallic materials, composite materials, or other similar materials. Each
side of the seat back 12 is pivotally coupled to a seat frame 20 via a pivot shaft 22.

In the embodiments shown in Figures 1, 5-7, and 23-26, the seat pan assembly 14
comprises a seat pan 24, wherein the seat pan 24 has a integral design that incorporates the
structural elements of a pan frame into the seat pan 24 structure. In the embodiments shown
in Figures 27-50, the seat pan assembly 14 comprises a seat pan 24 coupled to a pan frame
26. The seat pan assembly 14 may be formed of materials including but not limited to
aluminum, stainless steel, other metallic materials, composite materials, or other similar
materials. Further, in the embodiments shown in Figures 27-50, the seat pan 24 and the pan
frame 26 may be formed of the same or different materials.

In the embodiments shown in Figures 27-50, the pan frame 26 may comprise a
support bar 28, two side bars 30, and at least one pivot bar 32. In these embodiments, the
support bar 28 and the two side bars 30 are integrally formed and serve as the primary
structure of the pan frame 26. In some embodiments, the support bar 28 and the two side bars
30 have an “I” formation, but any suitable shape or coupling between the support bar 28 and
the two side bars 30 may be used that will provide sufficient stability and strength for the pan
frame 26. The pivot bar 32 is coupled to an aft end 34 of the side bar 30.

As shown in Figures 27-30 and 33-42, the seat pan 24 is pivotally coupled to the pan

frame 26 via a sleeper pivot bar 40. The sleeper pivot bar 40 passes through an aperture 42
6



10

15

20

25

30

WO 2012/135250 PCT/US2012/030792

formed in the forward region of the seat pan 24 and couples to forward ends 44 of the two
side bars 30. In these embodiments, the seat pan 24 may include a cut-out region 46 that
surrounds the pivot bar 32, but the seat pan 24 is not directly coupled to the pivot bar 32.

As shown in Figures 1, 27-30, 33-39, and 45-47, the seat pan assembly 14 may also
include at least one coupling device 48 that is positioned adjacent a forward end 50 of the
scat pan assembly 14. At least one coupling receptacle 52 may be positioned adjacent a
forward base frame tube 54 of a seat frame 20. The seat pan assembly 14 is releasably
coupled to the forward base frame tube 54 by releasably engaging the coupling device 48
with the coupling receptacle 52. In some embodiments, as shown in Figure 1 (where the seat
pan 24 is not shown so that the coupling device 48 is visible), the coupling device 48 is
positioned on an inner surface 56 of the seat pan 24. In other embodiments, as shown in
Figures 27-30, 33-39, and 45-47, the coupling device 48 is positioned on a projection 58 that
extends from the forward end 44 of the side bar 30 so that the projection 58 is positioned
adjacent a side 168 of the seat pan 24. However, one of ordinary skill in the relevant art will
understand that any suitable releasable or fixed couplings may be used to secure the seat pan
assembly 14 to the seat frame 20.

In some embodiments, at least one reclining mechanism 60 may be coupled to the seat
pan assembly 14. The reclining mechanism 60 may be a locking gas spring comprising a
cylinder 62 and a piston 64. In other embodiments, other suitable types of reclining
mechanisms may be used.

In the embodiments shown in Figures 5-7 and 23-26, the piston 64 is coupled to a
bracket 66, which is in turn coupled to the inner surface 56 of the seat pan 24. The bracket 66
is secured to the seat pan 24 via fasteners 36. In the embodiments shown in Figures 27-39
and 45-47, the piston 64 is coupled to a bracket 66, which is in turn coupled to an underside
68 of the support bar 28. In these embodiments, the bracket 66 is coupled to the support bar
28 via the fasteners 36, but the seat pan 24 is configured to allow the fasteners 36 to pass
through the seat pan 24 without directly coupling the seat pan 24 to the support bar 28 in that
particular location.

In some embodiments, a spherical plane bearing 70 may be used to couple the piston
64 to the bracket 66. The spherical plane bearing 70 allows the piston 64 to rotate in all
directions relative to the bracket 66, but prevents the piston 64 from sliding forward or aft
relative to the bracket 66. However, one of ordinary skill in the relevant art will understand

that any suitable type of couplings may be used to couple the piston 64 to the bracket 66.
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The cylinder 62 may include a pivotal coupling 72. In some embodiments, as shown
in Figures 34-36, the pivotal coupling 72 is coupled to a bracket 74 that is positioned on the
forward base frame tube 54 of the seat frame 20. A quick release pin mechanism may be
used to couple the cylinder 62 to the bracket 74. However, any suitable mechanical fasteners
may be used including but not limited to screws, bolts, rivets, or other suitable mechanical
fastening devices.

The seat pan assembly 14 is pivotally linked to the seat back 12, as shown in Figures
1, 27-30, and 33-35. A pair of arms 78 are coupled to a lower end 80 of the seat back 12 and
extend downward to pivotally link to a second pair of arms 82. In the embodiments shown in
Figures 27-35, the arms 82 are in turn pivotally coupled to the aft ends 34 of the two side bars
30 adjacent each pivot bar 32. In this embodiment, the seat back 12 is pivotally linked to the
seat pan assembly 14, but the seat back 12 does not support the seat pan assembly 14.

In the embodiment shown in Figure 36-39 and 45-47, the arms 82 are rigidly coupled
to the aft ends 34 of the two side bars 30 adjacent each pivot bar 32. In this embodiment, an
aft end 160 of the seat pan assembly 14 is not separately coupled to the seat frame 20. Thus,
the seat back 12 is pivotally coupled to the aft end 160 of the seat pan assembly 14 and
provides the structural support for the aft end 160 of the seat pan assembly 14. In other
embodiments, the seat back 12 may be pivotally coupled to a pair of arches 104 that couple
the lumbar mechanism 18 to the seat pan assembly 14.

In some embodiments, a torsion bar 76 may be positioned adjacent the coupling
locations between the arms 78 and the arms 82, where the torsion bar 76 may provide
additional torsional rigidity to the system. However, one of ordinary skill in the relevant art
will understand that any suitable arrangement that allows the seat pan assembly 14 to
pivotally couple to the seat back 12 in a manner that provides sufficient torsional rigidity to
the passenger seat 10 may be used.

In some embodiments, the lumbar mechanism 18 is coupled to the seat back 12 and
the seat pan 24. The lumbar mechanism 18 comprises an upper structure 86, a connector 88,
and a lower structure 90. The lumbar mechanism 18 may be formed of materials including
but not limited to aluminum, stainless steel, other metallic materials, composite materials, or
other similar materials. In the embodiments illustrated in Figures 1, 5-7, and 27-30, the upper
structure 86 has a substantially trapezoidal shape that is configured to generally conform to
the shape of a passenger’s lumbar region. However, one of ordinary skill in the relevant art
will understand that any suitable size and shape of the upper structure 86 may be used to

provide support for a passenger’s back. The upper structure 86 may include an aperture 92 to
8
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reduce the weight of the lumbar mechanism 18 or for other purposes. The upper structure 86
may also include flared sides 94 that may be angled in a forward direction to provide a
curvature to the upper structure 86. An upper edge 96 of the upper structure 86 is pivotally
coupled to the seat back 12. The particular coupling location along the seat back 12 may vary
depending on the size and configuration of the upper structure 86.

A lower edge 98 of the upper structure 86 is pivotally coupled to an upper edge 100 of
the connector 88. The connector 88 comprises tracks 202 that are slidingly coupled to the
lower structure 90, where the connector 88 is configured to allow the lower structure 90 to
transition vertically relative to the upper structure 86.

In some embodiments, the lower structure 90 has an arched shape comprising lower
legs 102 that are configured to couple to the pan frame 26. However, one of ordinary skill in
the relevant art will understand that any suitable size and shape of the lower structure 90 may
be used to provide support for a passenger’s back and/or structural support for the upper
structure 86. In some embodiments, the lower legs 102 are pivotally coupled to the pair of
arches 104 that are configured to pass over the torsion bar 76, so that the lower structure 90 is
not coupled to the torsion bar 76, but also does not interfere with the operation or
configuration of the coupling between the seat back 12 and the seat pan assembly 14. In
other embodiments, the lower legs 102 may be pivotally coupled directly to the pan frame 26
or the seat pan 24.

In the embodiment shown in Figures 1, 5-7, and 23-26, the arches 104 form part of a
coupling structure 106 and are rigidly coupled to a support bar 110. In this embodiment, the
coupling structure 106 may further comprise a pair of arms 108 that extend in a forward
direction from the support bar 110. The arms 108 are configured to rigidly couple to an aft
end 112 of the seat pan 24. In the embodiment shown in Figures 27-39 and 45-47, the arches
104 are coupled directly to the aft end 112 of the seat pan 24 without a coupling structure
106, support bar 110, or arms 108. However, one of ordinary skill in the relevant art will
understand that any suitable coupling arrangement may be used between the upper structure
86, the lower structure 90, and the seat pan assembly 14 that will allow the lumbar
mechanism 18 to provide the desired support in the various positions of the passenger seat 10.

In some embodiments, at least one track 16 is coupled to the seat frame 20 and is
configured to receive the pivot bar 32 and provide structural support for the seat pan
assembly 14. In these embodiments, as best illustrated in Figures 15-26, the track 16 includes
the reclining path 116 and a sleeper path 118. The pivot bar 32 is directed into a particular

path via a diverter 124, where the diverter 124 is configured to rotate between a position
9
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substantially blocking an opening to the reclining path 116, also known as a diverter sleeper
position 154 (as shown in Figures 17, 21, 22, 25, and 26) and a position substantially
blocking an opening to the sleeper path 118, also known as a diverter reclining position 156
(as shown in Figures 15, 16, 19, 20, 23, and 24).

A first arm 126 is coupled at one end to the diverter 124 and extends in a direction
generally opposing the diverter 124. The diverter 124 and the first arm 126 are pivotally
coupled to the track 16 via a fastener 128. The fastener 128 may be any suitable mechanical
fastener including but not limited to screws, bolts, rivets, or other suitable mechanical
fastening devices. In some embodiments, as shown in Figures 15, 16, and 19, a torsion
spring 130 is also coupled to an end of the fastener 128.

In the embodiments shown in Figures 15-26, the first arm 126 is pivotally coupled at
an opposing end to a second arm 132. In some embodiments, as shown in Figures 15-22, the
first arm 126 is coupled to the second arm 132 adjacent an extension 134, wherein the torsion
spring 130 may also be coupled to the extension 134.

An opposing end of the second arm 132 is coupled to a lever 136, so that the first arm
126 and the second arm 132 form a linkage coupling the lever 136 to the diverter 124. The
lever 136 may comprise at least two legs 210 that extend outwardly from a pivot location
212. The legs 210 may be integrally formed as a single piece or may comprise a plurality of
coupled components. For example, in the embodiments shown in Figures 15-19 and 23-26,
the lever 136 comprises two legs 210 that extend from the pivot location 212 at an angle of
approximately 90 degrees so as to form a substantially “L” shaped bracket. In other
embodiments, as shown in Figures 20-22, the two legs 210 extend from the pivot location
212 at an angle of less than 90 degrees. One of ordinary skill in the relevant art will
understand that any suitable number and spacing of legs 210 may be used to achieve the
desired lever design. In these embodiments, the lever 136 is pivotally coupled via the pivot
location 212 to an extension 214 of the track 16.

In some embodiments, as shown in Figures 15-26, the lever 136 may also include a
cable receptacle 140. In the embodiments illustrated in Figures 15-22, the cable receptacle
140 comprises an aperture in one of the legs 210 that is shaped to receive a first end of a
cable 142. In other embodiments illustrated in Figures 23-26, the cable receptacle 140
comprises an aperture in one of the legs 210 that is pivotally coupled to a cable connector
216, wherein the cable connector 216 is in turn coupled to the first end of the cable 142.

When a passenger desires to transition the passenger seat 10 to a sleeper position (as

shown in Figures 4 and 7), the passenger seat 10 is placed in an upright position (as shown in
10
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Figures 1, 2, and 5) where the pivot bar 32 is located in an aft-most position 144 on the track
16 (as shown in Figure 15, 20, and 23). The passenger then actuates a sleeper selection
control 146 to retract the cable 142, which causes the lever 136 to rotate in an aft direction (as
shown in Figures 17, 21, and 25). The sleeper selection control 146 may include a knob (as
shown in Figures 8-9), a lever (as shown in Figure 10), a side lever (as shown in Figure 11), a
slide (as shown in Figure 12), a latch (as shown in Figure 13), a button similar to a reclining
mechanism control 158 (as shown in Figure 1), or other similar control devices.

The rotation of the lever 136 causes a lower end 148 of the second arm 132 to rotate
in an upward and/or aft direction, in turn causing an upper end 150 of the second arm 132 to
rotate in an upward and/or forward direction. Because the upper end 150 of the second arm
132 is pivotally coupled to the first arm 126, the movement of the upper end 150 of the
second arm 132 causes the first arm 126 to rotate in an upward and/or aft direction until the
first arm 126 is oriented in a substantially vertical position 152. The upward and/or aft
rotation of the first arm 126 induces a downward and/or forward rotation of the diverter 124
until the diverter 124 reaches the diverter sleeper position 154, which substantially blocks the
opening to the reclining path 116, as shown in Figures 17, 21, and 25.

One of ordinary skill in the relevant art will understand that any suitable mechanism
may be used to rotate the diverter 124 from the diverter reclining position 156 into the
diverter sleeper position 154 and transition the pivot bar 32 from the reclining path 116 to the
sleeper path 118. For example, as described above and as illustrated in Figures 15-26, a cable
arrangement may be employed between the sleeper selection control 146 and the lever 136.
In these embodiments, the cable 142 is pulled to rotate the diverter 124 into the diverter
sleeper position 154 as described above.

In certain embodiments, as illustrated in Figures 23-26, a push/pull-type cable
arrangement may be used to apply a pulling force to the lever 136 to rotate the diverter 124
into the diverter sleeper position 154, as well as to apply a pushing force to the lever 136 to
return the diverter 124 to the diverter reclining position 156. For example, as shown in
Figures 23-26, the cable connector 216 may be configured to couple the first end of the cable
142 to the lever 136 when the cable 142 is both pulled away from the lever 136, as well as
pushed toward the lever 136. The cable 142 may also include a sufficiently rigid structure,
such as a telescoping configuration, that allows a pushing force from the sleeper selection
control 146 to be transferred to the lever 136.

In these embodiments, the sleeper selection control 146 is coupled to a second end of

the cable 142 and is configured to apply a pulling force to the cable 142 when the switch is
11



10

15

20

25

30

WO 2012/135250 PCT/US2012/030792

actuated in one direction and apply a pushing force to the cable 142 when the switch is
actuated in the opposite direction. When the cable 142 is pulled by the sleeper selection
control 146, the lever 136 rotates in an aft direction (and thereby rotates the diverter 124 into
the diverter sleeper position 154). When the cable 142 is pushed by the sleeper selection
control 146, the lever 136 rotates in a forward direction (and thereby rotates the diverter 124
into the diverter reclining position 156). In these embodiments, because of the push/pull
cable design, manipulation of the sleeper selection control 146 directly controls the position
of the diverter 124, which eliminates the need for other mechanisms to return the diverter 124
to the diverter reclining position 156.

In certain embodiments, a pull-type cable arrangement may be configured to apply a
pulling force to the lever 136, without being configured to apply a pushing force to the lever
136 to return the diverter 124 to the diverter reclining position 156. For example, in these
embodiments, the cable 142 may be formed of a material having sufficient pulling strength to
apply a pulling force to the lever 136, but may lack sufficient rigidity to also apply a pushing
force to the lever 136.

In these embodiments, an additional mechanism may be required to return the diverter
124 to the diverter reclining position 156. For example, as shown in Figures 15-22, the lever
136 may also include a hook 138, and the track 16 may also include a hook 120 on a forward
side 122, wherein the hooks 120, 138 may be engaged with one another to hold the diverter
124 in the diverter sleeper position 154 until a release mechanism is activated to disengage
the hooks 120, 138. Specifically, the aft-rotation of the lever 136 causes the hook 138 to also
rotate in an aft direction until the hook 138 contacts and mates with the hook 120 on the track
16. In these embodiments, when the first arm 126 is in the substantially vertical position 152,
the torsion spring 130 may also exert a force on the first arm 126. The mating between the
hooks 120, 138 prevents the first arm 126 from rotating back to a substantially horizontal
position 114 and, thus, maintains the diverter 124 in the diverter sleeper position 154 until the
hooks 120, 138 are disengaged.

As shown in the embodiments depicted in Figures 17-19, 21-22, and 25-26, once the
diverter 124 is in the diverter sleeper position 154, the passenger actuates a reclining
mechanism control 158 that causes the reclining mechanism 60 to transition the seat pan
assembly 14 into the sleeper position (as shown in Figures 4 and 7). As part of this transition,
the reclining mechanism 60 exerts a force on the seat pan assembly 14, which adjusts a
forward position of the seat pan assembly 14 and a rotated position of the aft end 160 of the

seat pan assembly 14 as the pivot bar 32 slides along the sleeper path 118. When the pivot
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bar 32 reaches the upper end 162 of the sleeper path 118 (as shown in Figures 19, 22, and
26), the pivot bar 32 may be retained in that position via a recess 164 at the top of the sleeper
path 118 and the reclining mechanism 60.

As the aft end 160 of the seat pan assembly 14 travels to the upper end 162 of the
sleeper path 118 (as shown in Figures 19, 22, and 26), the coupling between the seat pan
assembly 14 and the seat back 12 causes the seat back 12 to pivot to the reclining position,
and the coupling between the seat back 12, the seat pan 24, and the lumbar mechanism 18
causes the lower edge 98 of the upper structure 86 to rotate forward and the lower structure
90 to slide upward on the tracks 202 to compensate for the amount of forward and upward
travel of the seat pan assembly 14 and recline of the seat back 12, so that the lumbar
mechanism 18 is deployed in the sleeper position (as shown in Figures 4 and 7). The
passenger also has the option of adjusting the amount of tilt so that the passenger seat 10 may
be positioned in any configuration between the fully upright position and the sleeper position.

In the embodiments that include a push/pull-type cable arrangement, as shown in
Figures 23-26, once the pivot bar 32 has reached the upper end 162, the sleeper selection
control 146 may be actuated to return the diverter 124 to the diverter reclining position 156,
so that the diverter 124 is positioned below the pivot bar 32 and substantially blocks the
opening to the sleeper path 118 (as shown in Figure 19).

In the embodiments that include a pull-type cable arrangement, as shown in Figures
15-22, once the pivot bar 32 has reached the upper end 162, the coupling between the hooks
120, 138 is disengaged via the release mechanism so that the diverter 124 is no longer held
into the diverter sleeper position 154. In these embodiments, as shown in Figures 15-22, the
release mechanism is at least one projection 166 that is positioned on the side 168 of the seat
pan 24 and travels upward until the projection 166 contacts an underside 170 of the hook 138,
causing the hook 138 to disengage from the hook 120. Once the hooks 120, 138 are
disengaged, the force applied by the torsion spring 130 to the first arm 126 causes the lever
136 to rotate back to its original position and the diverter 124 to rotate back to the diverter
reclining position 156, as shown in Figure 19. In this orientation, the diverter 124 is
positioned below the pivot bar 32 and substantially blocks the opening to the sleeper path 118
(as shown in Figure 19). The disengagement of the hooks 120, 138 also resets the sleeper
selection control 146 by pulling the cable 142 back to its extended position.

In some embodiments, as shown in Figures 20-22, a kicker 174 may also be included,
which is pivotally coupled to an outer surface 176 of the track 16. The kicker 174 rests

against the extension 134 so that the kicker 174 pivots upward when the first arm 126 rotates
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upward in the aft direction. The kicker 174 includes a projection 178 that contacts the
underside 170 of the hook 138 when the first arm 126 reaches the substantially vertical
position 152. In this position, the kicker 174 also partially blocks the upper end 162 of the
sleeper path 118. Thus, when the pivot bar 32 reaches the upper end 162 of the sleeper path
118, the kicker 174 is pivoted upward an additional amount, which in turn causes the
projection 178 to press against the hook 138 to disengage the hooks 120, 138, which in turn
allows the force applied by the torsion spring 130 to the first arm 126 to rotate the lever 136
back to its original position and thus rotating the diverter 124 back to the diverter reclining
position 156.

To transition the passenger seat 10 out of the sleeper position, the passenger actuates
the reclining mechanism control 158 that causes the reclining mechanism 60 to transition the
passenger seat 10 from the sleeper position (as shown in Figures 4 and 7) where the pivot bar
32 is located in the upper end 162 of the sleeper path 118 (as shown in Figures 19, 22, and
26) to the fully-upright position (as shown in Figures 1, 2, and 5) where the pivot bar 32 is
located in the aft-most position 144 on the reclining path 116 (as shown in Figures 15, 20,
and 23). In the embodiments where the diverter 124 is placed in the diverter reclining
position 156 while the pivot bar 32 is located in the upper end 162 of the sleeper path 118 (as
shown in Figure 19), the pivot bar 32 may press against the diverter 124 to assist with
transitioning it to the diverter sleeper position 154 to allow the pivot bar 32 to exit the sleeper
path 118. Once the pivot bar 32 travels to the aft-most position 144 on the track 16 (as shown
in Figures 17, 21, and 25), the sleeper selection control 146 may be adjusted to return the
diverter 124 to the diverter reclining position 156. In some embodiments, as shown in
Figures 15-22, the pressure applied by the torsion spring 130 to the first arm 126 may also
cause the diverter 124 to rotate back to the diverter reclining position 156.

To transition the passenger seat 10 to a reclining position, a passenger actuates the
reclining mechanism control 158 that causes the reclining mechanism 60 to transition the
passenger seat 10 from the fully-upright position (as shown in Figures 1, 2, and 5) where the
pivot bar 32 is located in the aft-most position 144 on the reclining path 116 (as shown in
Figures 15, 20, and 23) to the reclining position (as shown in Figures 3 and 6) where the pivot
bar 32 is located in a forward-most position 172 on the reclining path 116 (as shown in
Figure 16 and 24). As part of this transition, the reclining mechanism 60 exerts a force on the
seat pan assembly 14, which adjusts the forward position of the seat pan assembly 14 as the
pivot bar 32 slides along the reclining path 116 and pivots the seat back 12 to the reclining

position through the couplings between these components.
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When the seat pan assembly 14 travels forward, the coupling between the seat back
12, the seat pan 24, and the lumbar mechanism 18 causes the lower structure 90 to slide
downward on the tracks 202 to compensate for the amount of forward travel of the seat pan
assembly 14 and recline of the seat back 12, but does not rotate the lower edge 98 of the
upper structure 86 forward, so that the lumbar mechanism 18 is not deployed in the reclining
position (as shown in Figures 3 and 6). The passenger also has the option of adjusting the
amount of recline so that the passenger seat 10 may be positioned in any configuration
between the fully upright position and the reclining position.

In other embodiments, as shown in Figures 27-50, a tilting mechanism 180 may be
separated from the reclining mechanism 60 so that a passenger may operate the sleeper and
reclining functions simultancously or separately. In this embodiment, the track 16 comprises
a conventional reclining path 116 without the additional sleeper path 118, similar to the
embodiment shown in Figure 14. As shown in Figures 30, 39, 42, 47, and 50, the seat pan 24
is configured to pivot relative to the pan frame 26 via the sleeper pivot bar 40 and at least one
tilting mechanism 180. In some embodiments, as shown in Figures 34-36, the tilting
mechanism 180 may be a locking gas spring comprising a cylinder 182 and a piston 184. In
other embodiments, as shown in Figures 37-50, the tilting mechanism 180 may be a clutch
assembly comprising a fixed component 220 and an variable component 222. In other
embodiments, other suitable types of tilting mechanisms may be used.  For example, in
some embodiments, the tilting mechanism 180 may comprises at least one damper.

In some embodiments, as shown in Figures 34-36, which may include a gas spring as
the tilting mechanism 180, the piston 184 is coupled to a bracket 186, which is in turn
coupled to the underside 68 of the support bar 28. In some embodiments, a spherical plane
bearing 188 may be used to used to couple the piston 184 to the bracket 186. The spherical
plane bearing 188 allows the piston 184 to rotate in all directions relative to the bracket 186,
but prevents the piston 184 from sliding forward or aft relative to the bracket 186. However,
one of ordinary skill in the relevant art will understand that any suitable type of couplings
may be used to couple the piston 184 to the bracket 186.

The cylinder 182 may include a pivotal coupling 190. In some embodiments, the
pivotal coupling 190 is coupled to an angled bracket 192 that is positioned on the inner
surface 56 of the seat pan 24. A quick release pin mechanism may be used to couple the
cylinder 182 to the angled bracket 192. However, any suitable mechanical fasteners may be
used including but not limited to screws, bolts, rivets, or other suitable mechanical fastening

devices.
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In some embodiments, as shown in Figures 37-50, which may include a clutch
assembly as the tilting mechanism 180, the fixed component 220 is coupled to the underside
68 of the support bar 28, and the variable component 222 is coupled to the inner surface 56 of
the seat pan 24. In these embodiments, the fixed component 220 and the variable component
222 may be coupled to one another via a plurality of interlocking teeth 224.

For example, in some embodiments where the clutch assembly may be a jaw clutch,
as shown in Figures 37-44, the interlocking teeth 224 are arranged on a planar surface 226 of
a mounting plate 228 within each of the fixed component 220 and the variable component
222. The variable component 222 includes a spring 230 that provides a coupling force that
engages the interlocking teeth 224 of the variable component 222 with the interlocking teeth
224 of the fixed component 220. When the interlocking teeth 224 are engaged, the seat pan
24 (attached to the variable component 222) is prevented from rotating relative to the fixed
component 220 (attached to the support bar 28).

As best illustrated in Figures 43-44, to disengage the variable component 222 from
the fixed component 220, a pulling force is applied to the variable component 222 via an
actuation cable 232, which compresses the spring 230 and pulls the variable component 222 a
distance away from the fixed component 220 so that the interlocking teeth 224 are no longer
interlocked with one another. In the disengaged position, the seat pan 24 (attached to the
variable component 222) may then rotate relative to the fixed component 220 (attached to the
support bar 28). When the actuation cable 232 is released, the variable component 222
moves back toward the fixed component 220 so that the interlocking teeth 224 reengage at
the current position of the variable component 222. In other words, when the actuation cable
232 is pulled, the variable component 222 is pulled away from the fixed component 220 and
the seat pan 24 is free to rotate relative to the support bar 28. When the actuation cable 232 is
released, the variable component 222 reengages with the fixed component 220 and the seat
pan 24 is held in position at the respective amount of rotation attained by the seat pan 24 at
the moment the actuation cable 232 is released.

In other embodiments where the clutch assembly may be a friction clutch, as shown in
Figures 45-50, the interlocking teeth 224 are arranged on a circumferential surface 234 of
cach mounting plate 228. In these embodiments, the variable component 222 does not slide
relative to the fixed component 220. As a result, the interlocking teeth 224 of the fixed
component 220 and the variable component 222 do not disengage from each other in order to
rotate the seat pan 24 relative to the support bar 28. Rather, the fixed component 220

includes an adjustment knob 236, which apples a frictional force to control the ability of the
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fixed component 220 to rotate. When the knob 236 is tightened, the amount of frictional
force applied by the knob 236 to the fixed component 220 increases until the fixed
component 220 is prevented from rotating. Because the interlocking teeth 224 of the variable
component 222 remain engaged with the interlocking teeth 224 of the fixed component 220,
the variable component 222 is also prevented from rotating. Thus, when the knob 236 is
tightened, the seat pan 24 (attached to the variable component 222, which is in turn
interlocked with the fixed component 220) is also prevented from rotating relative to the
support bar 28.

To unlock the seat pan 24, the knob 236 is loosened, which in turn reduces the
frictional force applied to the fixed component 220 until the fixed component 220 is free to
rotate. Because the interlocking teeth 224 of the variable component 222 are engaged with
the interlocking teeth 224 of the fixed component 220, the variable component 222 is also
free to rotate. Thus, when the knob 236 is loosened, the seat pan 24 (attached to the variable
component 222, which is in turn interlocked with the fixed component 220) is free to rotate
relative to the support bar 28. When the knob 236 is retightened, the seat pan 24 is held in
position at the respective amount of rotation attained by the seat pan 24 at the moment the
knob 236 is retightened.

In these embodiments, to transition the passenger seat 10 to the reclining position, a
passenger actuates the reclining mechanism control 158 that causes the reclining mechanism
60 to transition the passenger seat 10 from the fully-upright position (as shown in Figures 2
and 27) where the pivot bar 32 is located in the aft-most position 144 on the reclining path
116 (as shown in Figure 32) to the reclining position (as shown in Figure 29) where the pivot
bar 32 is located in the forward-most position 172 on the reclining path 116 (as shown in
Figure 31). As part of this transition, the reclining mechanism 60 exerts a force on the seat
pan assembly 14, which adjusts a forward position of the seat pan assembly 14 and pivots the
seat back 12 to the reclining position through the couplings between these components.

When the seat pan assembly 14 travels forward, the coupling between the seat back
12, the seat pan 24, and the lumbar mechanism 18 cause the lower structure 90 to slide
downward on the tracks 202 to compensate for the amount of forward travel of the seat pan
assembly 14 and recline of the seat back 12, but does not rotate the lower edge 98 of the
upper structure 86 forward, so that the lumbar mechanism 18 is not deployed in the reclining
position (as shown in Figures 3 and 29). The passenger also has the option of adjusting the
amount of recline so that the passenger seat 10 may be positioned in any configuration

between the fully upright position and the reclining position.
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To transition the passenger seat 10 to the sleeper position, a passenger actuates a
separate tilting mechanism control 194, which is coupled to the tilting mechanism 180. In
some embodiments, the tilting mechanism control 194 may be coupled to the actuation cable
232 of the jaw clutch assembly and/or may be the adjustment knob 236 of the friction clutch
assembly. One of ordinary skill in the relevant art will understand that the tilting mechanism
control 194 is any suitable actuation device that transitions the tilting mechanism 180
between locked and adjustable positions.

Actuation of the tilting mechanism control 194 causes the tilting mechanism 180 to
transition the passenger seat 10 from a substantially horizontal position where the seat pan 24
is adjacent the pan frame 26 (as shown in Figures 2, 3, and 27-29) to the sleeper position
where the seat pan 24 is pivoted relative to the pan frame 26 (as shown in Figures 4 and 30).
As part of this transition, the tilting mechanism 180 causes a forward end 196 of the seat pan
24 to rotate in a downward direction, which induces an upward rotation of the aft end 112 of
the seat pan 24, which is located aft of the sleeper pivot bar 40. When the aft end 112 of the
seat pan 24 rotates upward, the coupling between the seat back 12, the seat pan 24, and the
lumbar mechanism 18 causes the lower edge 98 of the upper structure 86 to rotate forward
and the lower structure 90 to slide upward on the tracks 202 to compensate for the amount of
forward and upward travel of the seat pan 24 and recline of the seat back 12, so that the
lumbar mechanism 18 is deployed in the sleeper position (as shown in Figures 4 and 30).
The passenger also has the option of adjusting the amount of tilt so that the passenger seat 10
may be positioned in any configuration between the fully upright position and the reclining
position.

In yet other embodiments, as shown in Figures 36-50, the seat pan assembly 14 is not
coupled to the seat frame 20 via a pivot bar 32 and the at least one track 16. Rather, the
forward end 50 of the seat pan assembly 14 is coupled to the seat frame 20 via the at least one
coupling device 48 and the at least one coupling receptacle 52, but the aft end 160 of the seat
pan assembly 14 is pivotally coupled to and supported by the seat back 12. In this
embodiment, the tilting mechanism 180 is substantially similar to the above description with
respect to the embodiments shown in Figures 27-35. The reclining mechanism 60, however,
no longer comprises the pivot bar 32 or the track 16.

In these embodiments, to transition the passenger seat 10 to the reclining position, a
passenger actuates the reclining mechanism control 158 that causes the reclining mechanism
60 to transition the passenger seat 10 from the fully-upright position (similar to the position

shown in Figure 2) to the reclining position (similar to the position shown in Figure 3). The
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aft position of the seat pan assembly 14 is controlled through the actuation of the reclining
mechanism 60 and the pivotal coupling between the seat pan assembly 14 and the seat back
12. As part of this transition, the reclining mechanism 60 exerts a force on the seat pan
assembly 14, which adjusts a forward position of the seat pan assembly 14 and pivots the seat
back 12 to the reclining position through the pivotal couplings between these components.

When the seat pan assembly 14 travels forward, the coupling between the seat back
12, the seat pan 24, and the lumbar mechanism 18 causes the lower structure 90 to slide
downward on the tracks 202 to compensate for the forward travel of the seat pan assembly 14
and recline of the seat back 12, but does not rotate the lower edge 98 of the upper structure 86
forward, so that the lumbar mechanism 18 is not deployed in the reclining position. The
passenger also has the option of adjusting the amount of recline so that the seat back 12 and
the seat pan assembly 14 are positioned anywhere between the fully-upright position and the
reclining position.

While the above embodiments describe the use of reclining mechanisms 60 and/or
tilting mechanisms 180 and/or lumbar mechanisms 18 to adjust the various positions of the
passenger seat 10, any suitable device may be used to adjust the passenger seat 10 into the
desired upright, reclining, and sleeper positions, including but not limited to any type of
motor, spring, hydraulic controls, inflatable devices, or other similar devices, and with or
without any type of lumbar mechanism 18, including but not limited to inflatable,
expandable, or rotatable lumbar mechanisms.

In some embodiments, as shown in Figures 1 and 34-36, an IFE display 198 may be
included with the passenger seat 10. An IFE box 200 may be attached to the seat frame 20
below the seat pan assembly 14 to provide the passenger more leg room and baggage space
underneath the seat. In order to access the IFE box 200, a technician needs to position the
seat pan assembly 14 in the open position (as shown in Figures 34-36). In the embodiments
where seat pan assembly 14 and the seat frame 20 are releasably coupled via the combination
of the coupling device 48 and the coupling receptacle 52, the technician disengages the
coupling device 48 from the coupling receptacle 52. In some embodiments where two or
more combinations of coupling devices 48 and coupling receptacles 52 are used, the
technician disengages ecach coupling device 48 from each coupling receptacle 52. The
technician also pulls the quick release pin (or otherwise removes the fasteners) to disconnect
the reclining mechanism 60 from the seat frame 20. In the embodiment shown in Figures 34-
35, the lower structure 90 slides out of the tracks 202 when the seat pan assembly 14 is

rotated into the open position. In the embodiment shown in Figure 36, the lower structure 90
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may optionally remain in the lower end of the tracks 202 when the seat pan assembly 14 is
rotated into the open position because the seat pan 24 is pivotally coupled to the seat back 12
and pivots relative to the pan frame 26 in the same location. The technician is then able to
rotate the seat pan assembly 14 upward to the open position (as shown in Figures 34-36) and
casily access the IFE box 200.

The foregoing is provided for purposes of illustrating, explaining, and describing
embodiments of the present invention. Further modifications and adaptations to these
embodiments will be apparent to those skilled in the art and may be made without departing

from the scope or spirit of the invention.
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CLAIMS
That which is claimed is:
1. A passenger seat comprising:
(a) a seat pan assembly comprising:
(1) a reclining mechanism;

(i)  a seat frame comprising at least one track comprising a reclining path
and a sleeper path;

(i)  a diverter pivotally coupled to the at least one track adjacent an
opening to the reclining path and an opening to the sleeper path;

(iv)  asleeper selection control coupled to the diverter and configured to
pull the diverter into a position substantially blocking the opening to the reclining path and to
push the diverter into a position substantially blocking the opening to the sleeper path;

(b) a scat back pivotally coupled to an aft end of the seat pan assembly; and

() a lumbar mechanism coupled to the seat back and the seat pan assembly.

2. The passenger seat of claim 1, wherein at least one pivot bar is coupled to the aft end

of the seat pan assembly and is configured to slidingly couple to the at least one track.

3. The passenger seat of claim 1, wherein the sleeper selection control is a button, a

knob, a side lever, a lever, a slide, or a latch.

4. The passenger seat of claim 1, wherein the reclining mechanism is configured to:

(a) adjust a forward position of the seat pan assembly when the diverter is
positioned to substantially block the opening to the sleeper path;

(b) adjust the forward position of the seat pan assembly, a rotated position of the
aft end of the seat pan assembly, and rotate the lumbar mechanism relative to the seat back
when the diverter is positioned to substantially block the opening to the reclining path; and

() rotate the seat back between upright and reclining positions.

5. The passenger seat of claim 1, wherein the reclining mechanism is a gas spring.

6. The passenger seat of claim 1, further comprising a lever comprising at least two legs,

wherein a first leg of the at least two legs is coupled to the diverter via a linkage, and a
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second leg of the at least two legs is coupled to a first end of a cable, wherein a second end of

the cable is coupled to the sleeper selection control.

7. The passenger seat of claim 1, wherein the cable comprises a telescoping
configuration.
8. A passenger seat comprising;:

(a) a forward tracking seat pan assembly comprising:

(1) a seat pan pivotally coupled to a seat frame;

(1) a tilting mechanism comprising a fixed component coupled to the seat
frame and a variable component coupled to the seat pan, wherein the fixed component and
the variable component are engaged with each other via a plurality of interlocking teeth;

(b) a scat back pivotally coupled to an aft end of the seat pan assembly; and

() a lumbar mechanism coupled to the seat back.
9. The passenger seat of claim 8, wherein the plurality of interlocking teeth are arranged
on a planar surface of a mounting plate within each of the fixed component and the variable

component.

10.  The passenger seat of claim 8, further comprising an actuation cable coupled to the
variable component, wherein the actuation cable is configured to apply a pulling force to the

variable component to disengage the variable component from the fixed component.

11.  The passenger seat of claim 10, wherein the tilting mechanism is configured to allow
the seat pan to pivot relative to the seat frame when the pulling force is applied to the variable

component.

12.  The passenger seat of claim 8, wherein the tilting mechanism is configured to lock the
seat pan into position relative to the seat frame when the variable component is engaged with

the fixed component.

13.  The passenger seat of claim 8, wherein the plurality of interlocking teeth are arranged
on a circumferential surface of a mounting plate within each of the fixed component and the

variable component.
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14.  The passenger seat of claim 8, further comprising an adjustment knob is coupled to
the fixed component, wherein the adjustment knob is configured to apply a frictional force to

the fixed component.

15.  The passenger seat of claim 14, wherein the tilting mechanism is configured to allow
the seat pan to pivot relative to the seat frame when the frictional force applied to the fixed

component is reduced until the fixed component is free to rotate.

16.  The passenger seat of claim 14, wherein the tilting mechanism is configured to lock
the seat pan into position relative to the seat frame when the frictional force applied to the

fixed component is increased until the fixed component is prevented from rotating.

17.  The passenger seat of claim 8, wherein the passenger seat further comprises a
reclining mechanism configured to:

(a) adjust a forward position of the seat pan assembly; and

(b) rotate the seat back between upright and reclining positions.
18.  The passenger seat of claim 17, wherein the tilting mechanism and the reclining
mechanism are configured to operate independently of one another.
19.  The passenger seat of claim 8, wherein the tilting mechanism is configured to rotate

the lumbar mechanism relative to the seat back.

20. A passenger seat comprising:
(a) a forward tracking seat pan assembly comprising:

(1) a seat pan pivotally coupled to a seat frame;

(i)  atilting mechanism comprising a fixed component coupled to the seat
frame and a variable component coupled to the seat pan, wherein the fixed component and
the variable component are adjustably engaged with each other;

(b) a scat back pivotally coupled to an aft end of the seat pan assembly; and

(©) a lumbar mechanism coupled to the seat back.
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