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(54) Title: AIRCRAFT SEAT

(57) Abstract: A seat for a vehicle includes a seat pan, having a seat pan

front edge and a seat pan rear edge, a backrest, having a backrest top edge
and a backrest bottom edge, wherein the backrest bottom edge is articulately
disposed adjacent to the seat pan rear edge, and a back support lattice dis-

posed adjacent to the backrest. At least one of the seat pan and the backrest is
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FIG.6

configurable into a plurality of positions. The back support lattice is operat-
ively connected to at least one of the seat pan and the backrest. The back sup-
port lattice provides adjustable back support depending upon one of the plur-
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AIRCRAFT SEAT

Cross-Reference to Related Application(s)

[001] This International PCT Patent Application relies for priority on U.S.
Provisional Patent Application Serial No. 61/921,662, filed on December 30, 2013.

Field of the Invention

[002] The present invention concerns a vehicle seat. Specifically, the present

invention concerns a construction for an aircraft passenger seat.

Description of the Related Art

[003] There are a wide variety of aircraft seats that have been incorporated into
aircraft known in the prior art.

[004] The prior art is replete with seats displaying a wide variety of different
features and characteristics.

[005] For example, U.S. Patent No. 7,427,102 (hereinafter “the ‘102 Patent”)
describes an aircraft seat with various articulation points that permit the seat to be adjusted
into a number of different configurations. (The ‘102 Patent at Fig. 3; see also the ‘102 Patent
at col. 6, lines 29-62.)

[006] U.S. Patent No. 7,108,326 (hereinafter “the ‘326 Patent™) describes an aircraft
seat that reclines by lowering a rear end of the seat while maintaining the front end of the seat
at a constant height. (The ‘326 Patent at Fig. 2A and 2B; see also the ‘326 Patent at col. 4,
lines 38-42.)

[007] U.S. Patent No. 6,769,739 (hereinafter “the ‘739 Patent”) describes a seat that
is adjustable based on a parallelogram defined by the seat frame. In the prone position, the
seat forms an angle of about 15 degrees with respect to the floor of the aircraft. (The ‘739
Patent at col. 6, lines 12-16.)

[008] U.S. Patent No. 6,402,244 (hereinafter “the ‘244 Patent”) describes a seat for
an aircraft that has a single tilt axis 17, beneath the seat, that permits the entirety of the seat to

tilt from a vertical position. (The ‘244 Patent at col. 4, lines 4-6.) The tilt axis is positioned
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m a range of 30% to 70% of the depth of the seating surface. (The ‘244 Patent at col. 4, lines
10-15.)

[009] Great Britain Patent No. 2 363 095 (hereinafter “the GB ‘095 Patent™)
describes an aircraft scat that may be oriented in a seating position and in a horizontal
position. The rear of the seating surface may be lower than a front edge of the scating
surface. (The GB 095 Patent at page 12, lines 10-16.)

[0010] U.S. Patent Application Publication No. 2009/0185039 (hereinafter “the ‘039
Application”) describes a seat with a number of positions, which are illustrated in Fig. 1 of
that patent application.

[0011] U.S. Patent Application Publication No. 2008/0093502 (hereinafter “the ‘502
Application”) describes an aircraft seat that transitions from a reclined position to a
horizontal position. (The ‘501 Application at Figs. 5 and 6.)

[0012] U.S. Patent Application Publication No. 2008/0009958 (hereinafter “the ‘958
Application”) illustrates an aircraft with a number of seats therein, the seats being
controllable within a predetermined, limited space within the aircraft.

[0013] U.S. Patent No 6,808,234 (hereinafter “the ‘234 Patent”) describes a scat that
can transition from an upright position to a horizontal position. (The ‘234 Patent at col. 2,
lines 14-22; see also the ‘234 Patent at Figs. 1 and 4.) The armrest is maintained in a position
parallel to the surface of the seat. (The ‘234 Patent at col. 2, lines 5-6.) The armrest lowers
as the seat transitions to a horizontal configuration from the upright configuration.

[0014] U.S. Patent No. 5,795,025 (hercinafter “the ‘025 Patent™) describes an armrest
for a scat that is adjustable in height relative to the adjacent seat.

[0015] U.S. Patent Application Publication No. 2003/0885597 (hereinafter “the 597
Application™) describes an aircraft seat with a control panel 200 embedded in the armrest.
(The °597 Application at paragraph [0022].) The armrest may be raised and lowered via a
toggle switch 206. (The 597 Application at paragraph [0026].)

[0016] U.S. Patent Application Publication No. 2006/0186715 (hereinafter “the ‘715
Application™) describes a seating unit with a control device in the armrest. (The ‘715
Application at Fig. 2.) The armrest may be lowered obliquely as the inclination of the

backrest increases. (The ‘715 Application at paragraph [0017].)
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[0017] U.S Patent Application Publication No. 2008/0018153 (hereinafter “the 153
Application™) describes an aircraft scat with variable pre-tension for the backrest portion of
the seat. (The 153 Application at paragraph [0005].)

[0018] U.S. Patent No. 6,000,755 (hercinafter the 755 Patent”) describes an office
chair that pivots at a point 43 near to the front of the chair. The seat and backrest are spring-
biased (torsion element 44) into an upright position. (The 755 Patent at col. 3, lines 41-55.)
[0019] Japanese Patent Publication No. 2003-033243 (hereinafter “JP ‘2437) appears
to describe a passenger seat that is adjustable for different passenger sizes by controlling the
positioning of the seat plate 7. (JP ‘243 at the Abstract and translation of the claims.)

[0020] US. Patent No. 7,108,325 (hereinafter “the ‘325 Patent”) describes a seat
construction that includes two sets of parallel rods and a swivel that cooperate to permit both
translational and rotational motion for the seat. (The ‘325 Patent at col. 3, lines 24-29.)
[0021] U.S. Patent No. 6,949,904 (hereinafter “the ‘904 Patent”) describes a power
actuated scat that provides control over the leg rest, backrest, and lumbar support provided by
the seat. (The ‘904 Patent at col. 4, lines 13-16.)

[0022] These patents and patent applications are listed to provide a general context

for various aspects of seats known in the prior art.

Summary of the Invention

[0023] The present invention seeks to improve upon seats that are known in the prior
art by introducing and combining a number of new and unique features, which are detailed in
the paragraphs that follow.

[0024] It is, therefore, one aspect of the present invention to provide a seat for a
vehicle that includes a seat pan, having a seat pan front edge and a seat pan rear edge, a
backrest, having a backrest top edge and a backrest bottom edge, wherein the backrest bottom
edge is articulately disposed adjacent to the seat pan rear edge, and a back support lattice
disposed adjacent to the backrest. At least one of the seat pan and the backrest is
configurable mnto a plurality of positions. The back support lattice is operatively connected to
at least one of the seat pan and the backrest. The back support lattice provides adjustable
back support depending upon one of the plurality of positions.
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[0025] In one contemplated embodiment, the set may also include a headrest, having
a headrest top cdge and a headrest bottom cdge, wherein the headrest bottom cdge is disposcd
adjacent to the backrest top edge.

[0026] In another contemplated embodiment, the back support lattice alters a
magnitude of support depending upon one of the plurality of positions.

[0027] It is contemplated that the back support lattice changes shape depending upon
one of the plurality of positions.

[0028] In a further contemplated embodiment, the seat may include an undercarriage
supporting the seat pan, a swivel supporting the undercarriage, and a track frame supporting
the swivel. The swivel may permit the undercarriage to rotate with respect to the track frame.
[0029] It is contemplated that, where provided, the swivel is slidingly attached to the
track frame, permitting the swivel to slide therealong.

[0030] The seat of the present invention contemplates a plurality of positions,
including a dinning position, a taxi, take-off and landing (TTOL) position, a nap position, and
a berthed position.

[0031] In one embodiment, the back support lattice is incorporated into the backrest.
In this embodiment, the back support lattice may extend through an opening in the backrest,
the back support lattice being adjustable depending upon one of the plurality of positions.
[0032] The present invention also provides for a seat that includes a scat pan, having
a seat pan front edge and a scat pan rear edge, a backrest, having a backrest top edge and a
backrest bottom edge, wherein the backrest bottom edge is articulately disposed adjacent to
the seat pan rear edge, an undercarriage supporting the seat pan, the undercarriage comprising
spaced-apart left and right lateral brackets, and a tilt link operably connected, at a tilt link top
end, to at least one of the backrest and the seat pan and, at a tilt link bottom end, to the
undercarriage. At least one of the seat pan and the backrest is configurable into a plurality of
positions.

[0033] For this embodiment, it is contemplated that the seat also may include a left
track defined in the left lateral bracket and a right track defined in the right lateral bracket.
The tilt link bottom end may be operably connected to the left and right tracks such that the
tilt link bottom end slides in relation to the left and right tracks.

[0034] Consistent with the cmbodiment including left and right brackets, the scat may

incorporate a left carriage slidingly disposed in the left lateral bracket and a right carriage
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slidingly disposed in the right lateral bracket. The tilt link bottom end may be operably
connccted to the right and Icft carriages.

[0035] In embodiments including a tilt link, the tilt link may be S-shaped between the
tilt link top end and the tilt link bottom end.

[0036] In embodiments including the tilt link, tilt link may include at least one
opening therein. Alternatively, the tilt link may include a plurality of openings therein,
forming a web-like structure.

[0037] With respect to the dining position, it is contemplated that, with respect to a
floor on which the seat is to be disposed, the backrest may be at an angle of about 90° + 5°
with respect to the floor, and the seat pan may be at an angle of about 0° + 5° with respect to
the floor. More specifically, in the dining position, the backrest may be at an angle of about
90° + 3° with respect to the floor and the seat pan may be at an angle of about 0° =+ 3° with
respect to the floor. Even more specifically, in the dining position, the backrest may be at an
angle of about 90° with respect to the floor and the seat pan may be at an angle of about 0°
with respect to the floor.

[0038] With respect to the TTOL position, it is contemplated that, with respect to a
floor on which the seat is to be disposed, the backrest may be at an angle of about 70° £+ 5°
with respect to the floor and the seat pan may be at an angle of about -5° + 5° with respect to
the floor. More specifically, in the TTOL position, the backrest may be at an angle of about
70° + 3° with respect to the floor and the seat pan may be at an angle of about -5° &+ 3° with
respect to the floor. Even more specifically, in the TTOL position, the backrest may be at an
angle of about 70° with respect to the floor and the seat pan may be at an angle of about -5°
with respect to the floor.

[0039] With respect to the napping position, with respect to a floor on which the seat
is to be disposed, the backrest may be at an angle of about 46° + 5° with respect to the floor
and the seat pan may be at an angle of about -15° £ 5° with respect to the floor. More
specifically, in the napping position, the backrest may be at an angle of about 46° + 3° with
respect to the floor and the seat pan may be at an angle of about -15° & 3° with respect to the
floor. Even more specifically, in the napping position, the backrest may be at an angle of
about 46° with respect to the floor and the seat pan may be at an angle of about -15° with

respect to the floor.
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[0040] With respect to the berthed position, with respect to a floor on which the seat
is to be disposcd, the backrest may be at an angle of about 0° + 5° with respect to the floor
and the seat pan may be at an angle of about 0° = 5° with respect to the floor. More
specifically, in the berthed position, the backrest may be at an angle of about 0° + 3° with
respect to the floor and the seat pan may be at an angle of about 0° + 3° with respect to the
floor. Even more specifically, in the berthed position, the backrest may be at an angle of
about 0° with respect to the floor and the seat pan may be at an angle of about 0° with respect
to the floor.

[0041] Still further aspects of the present invention will be made apparent from the

discussion provided below.

Brief Description of the Drawings

[0042] The present invention will now be described in connection with the drawings
appended hereto, in which:

[0043] Fig. 1 is a graphical, front view of one contemplated embodiment of the
aircraft seat of the present invention;

[0044] Fig. 2 is a graphical, side view of the aircraft seat illustrated in Fig. 1, showing
the aircraft seat in a first position, also referred to as a “dining” position;

[0045] Fig. 3 1s a graphical, side view of the aircraft seat illustrated in Fig. 1, showing
the aircraft seat in a second position, also referred to as a “taxi, take-off, and landing™ (or
“TTOL”) position;

[0046] Fig. 4 1s a graphical, side view of the aircraft seat illustrated in Fig. 1, showing
the aircraft seat in a third position, also referred to as a “napping” position;

[0047] Fig. 5 is a graphical, side view of the aircraft seat illustrated in Fig. 1, showing
the aircraft seat in a fourth position, also referred to as a “berthed” position;

[0048] Fig. 6 is a graphical, side view of the aircraft seat illustrated in Fig. 2, where
cushions are added to the frame of the aircraft seat; and

[0049] Fig. 7 1s a graphical, perspective representation of a tilt link element forming a

part of the aircraft seat illustrated in Figs. 1-6.

Dctailed Description of Embodiment(s) of the Invention
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[0050] The present invention will now be described in connection with one or more
contemplated embodiments. The embodiments that are described are intended to be
exemplary of the present invention and not limiting of the scope thereof. In other words,
while attention is focused on specific embodiments of the present invention, those
embodiments are not intended to limit the present invention. To the contrary, the examples
provided below are intended to illustrate the broad scope of the present invention.

[0051] In the paragraphs that follow, the present invention will be described in
connection with an aircraft seat 10. While the details of the aircraft seat 10 of the present
mvention are discussed in connection with the use of the seat 10 in an aircraft, it is
contemplated that the seat 10 of the present invention may be employed in any number of
suitable environments without departing from the scope of the present invention. For
example, the seat 10 of the present invention may be used on a boat, bus, recreational vehicle,
or train, among other contemplated vehicles and environments.

[0052] In addition, the discussion that follows may identify specific materials from
which one or more parts of the aircraft seat 10 may be constructed. Any identification of a
specific material 1s intended to be exemplary of the types of materials that may be employed
to construct the present invention. As such, any discussion of specific materials is not
intended to be limiting of the present invention.

[0053] Before discussing aspects of the seat 10 of the present invention, the figures
depicting the seat are provided in graphical format to illustrate breadth of the present
imvention. Numerous embodiments and variations are contemplated for the seat 10 based on
the graphical representations appended hereto. The seat 10 of the present invention,
therefore, is contemplated to encompass a large number of implementations associated with
the broad concepts described herein.

[0054] With respect to the scat 10, there are a number of different aspects and
features that are considered to be a part of the present invention. The specific features and
aspects may be combined together or used singly on a seat 10 without departing from the
scope of the present invention. In other words, the seat 10 of the present invention need not
incorporate all of the features described herein.

[0055] With respect to aircraft, there are a number of different aircraft types that are

known in the art. For example, there are commercial aircraft, with which the public is
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generally familiar. In addition, there are genres of business and private aircraft that are
designed for private usc, for charter usc, or for hirc operations.

[0056] The seat 10 of the present invention has been designed and sized for use on
business, private, charter, and for-hire aircraft. While designed with business, private,
charter, and for-hire aircraft in mind, the seat 10 may be sized for any type of aircraft,
including commercial aircraft, without departing from the scope of the present invention.
[0057] With reference to Fig. 1, selected aspects of the frame 12 of the aircraft seat 10
are illustrated. The aircraft seat 10 includes a seat pan 14, a backrest 16, a headrest 18, an
undercarriage 20, a swivel 22, and a track frame 24.

[0058] As illustrated, the backrest 16 is disposed adjacent to the seat pan 14 such that
a bottom edge of the backrest 16 is disposed adjacent to a rear edge of the seat pan 14. The
headrest 18 includes a bottom edge that is disposed adjacent to the top edge of the backrest
16. In the illustrated embodiment, the seat pan 14, the backrest 16, and the headrest 18 are
illustrated as generally rectangular, planar components of the seat 10. As should be apparent
to those skilled in the art, however, the components may have any suitable shape and outline
without departing from the scope of the present invention. In other words, the seat 10 1s not
limited to components with the shape and/or outline of components illustrated in Fig. 1 or any
of the remaining figures.

[0059] It is noted that the various components making up the seat 10 of the present
mvention are contemplated to be made from aluminum or alloys of aluminum. As should be
apparent to those skilled in the art, aluminum and its alloys are both strong and light weight.
It 1s noted that the seat 10 of the present invention need not rely on aluminum and its alloys
for the construction of the frame 12. Other materials may be emploved without departing
from the scope of the present invention. Alternative materials include, but are not limited to,
ron and its alloys, magnesium and its alloys, beryllium and its alloys, polymers, plastics,
thermoplastics, composite materials (i.e., carbon fiber composites), ceramics, natural
materials (i.e., wood), and the like.

[0060] With continued reference to Fig. 1, the undercarriage 20 1s contemplated to
encompass components that are supported by the swivel 22. The track frame 24 is
contemplated to encompass those components that support the swivel 22 and, therefore, the
undcrcarriage 20, scat pan 14, backrest 16, and headrest 18. As should be apparent, the

division of the seat 10 into the enumerated components is not intended to be limiting of the
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present invention. To the contrary, this naming convention has been adopted to facilitate
discussion of the seat 10 herein.

[0061] The seat pan 14 is contemplated to be a planar, rectangular structure. The seat
pan 14 may be a solid structure. Alternatively, the seat pan 14 may include a frame with an
opening therein, the opening having a flexible lattice disposed therein to provide additional
comfort to the occupant of the seat 10. In a further contemplated embodiment, the seat pan
14 may be a frame with an opening with sinusoidally-shaped springs extending across the
opening to provide additional comfort to the occupant.

[0062] As illustrated in Fig. 1, the backrest 16 includes an opening 26. An adjustable
lumbar support lattice 28 is positioned within the opening 26. The lumbar support lattice 28
provides lumbar support to an occupant of the seat 10. As discussed below, the lumbar
support lattice 28 is contemplated to be connected to one or more components of the seat 10
so that changes in the position of the seat 10 automatically cause an adjustment of the
magnitude (or degree) of support provided by the lumbar support lattice 28.

[0063] A lumbar support adjustment mechanism 30 is provided on the seat 10 to
adjust the degree (or magnitude) of lumbar support provided by the lumbar support lattice 28.
In the illustrated embodiment, the lumbar support mechanism 30 is disposed at the seat of the
seat 10, behind the lumbar support lattice 28. The position of the lumber support mechanism
30 has been selected merely to illustrate one possible position therefor. The lumbar support
mechanism may be placed at any location on or near the seat 10 without departing from the
scope of the present invention. Separately, it is contemplated that portions of the lumbar
support mechanism 30 may be located at a location far from the seat 10.

[0064] With respect to the lumbar support lattice 28 and the lumbar support
mechanism 30, it is noted that the lumbar support lattice 28 and the lumbar support
mechanism 30 may provide support to more than just the lumbar region on the passenger’s
back. Accordingly, for purposes of the description that follows the terms “back support
lattice 28” and “back support mechanism 30” will be employed so as not to limit the scope of
the present invention.

[0065] In addition, while the various figures depict a single back support lattice 28
and a single back support mechanism 30, the seat 10 of the present invention is not limited
only to this arrangement of components. It is contemplated that several back support lattices

28 and several back support mechanisms 30 may be employed on the seat 10 without
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departing from the scope of the present invention. Multiple back support lattices 28 and
multiple back support mechanisms 30 may be employed to provide back support that is more
finely adjusted for passenger comfort in some instances, as should be apparent to those
skilled in the art.

[0066] Before discussing the operation of the back support lattice 28 and back support
mechanism 30 in greater detail, reference is made to Figs. 2-5. Each of these figures
illustrate four contemplated positions for the seat 10 of the present invention. In each
illustration, as discussed more fully below, the back support lattice 28 and the back support
mechanism 30 apply a different magnitude of back support for the occupant of the seat 10.
[0067] Fig. 2 illustrates what 1s referred to as the dining position (or dining
orientation) of the seat 10. In the dining position, the backrest 16 is at substantially a vertical
orientation and the seat pan 14 is at a substantially horizontal orientation with respect to the
floor 32 of the aircraft to which the seat 10 is affixed. While the dining position is
contemplated to be used for meal service, this position may be utilized for other functions
(i.e., providing a position suitable for working in the aircraft cabin). Accordingly, this
position of the seat 10 should not be understood to be limited solely to dining activities.
[0068] The dining position of the seat contemplates that the backrest 16 will be at a
vertical orientation with respect to the floor 32 of the cabin of the aircraft, which also serves
as a horizontal reference line for purposes of the instant description of the seat 10 of the
present invention. In other words, the backrest 16 is contemplated to be at an angle of about
0° with respect to a vertical line perpendicular to the plane of the floor 32 (or 90° with respect
to the floor 32). The seat pan 14 in the dining position is contemplated to be parallel (or
substantially parallel to the floor 32). In other words, the seat pan is contemplated to be at an
angle of about 0° with respect to the floor 32 when the seat 10 is in the dining position. In
one contemplated embodiment of the seat 10 in the dining position, the backrest 16 may be at
an angle of about 0° = 5° and the scat pan 14 may be at an angle of about 0° £ 5°. In still
another contemplated embodiment, the backrest 16 may be at an angle of about 0° + 3° and
the seat pan 14 may be at an angle of about 0° + 3°.

[0069] Fig. 3 illustrates what is referred to as the taxi, take-off, and landing (or
“TTOL”) position for the seat 10. In the TTOL position, the backrest 16 also is in a nearly
vertical position and the scat pan 14 is in a ncarly horizontal position with respect to the floor

32 of the aircraft. As should be apparent, the dining position of the seat 10 places the seat 10

10
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m a slightly more erect position than the TTOL position. It is contemplated that the dining
position will, thercfore, present a morce suitable oricntation for the scat 10 to permit an
occupant to access food items placed on a table or tray in front of the seat 10.

[0070] In the TTOL position, the backrest 16 is contemplated to be at an angle a of
about 20° with respect to the vertical line perpendicular to the floor 32 (or about 70° with
respect to the floor 32). The seat pan 14 in the TTOL position is contemplated to be at an
angle B of about -5° with respect to the floor 32. In one contemplated embodiment of the seat
10 in the TTOL position, the backrest 16 may be at an angle o of about 20° £+ 5° and the seat
pan 14 may be at an angle 3 of about -5° + 5°. In still another contemplated embodiment, the
backrest 16 may be at an angle a of about 20° + 3° and the seat pan 14 may be at an angle f§
of about -5° £ 3°.

[0071] Fig. 4 illustrates what is referred to as the napping (or nap) position for the
seat 10. In the napping position, the backrest 16 is disposed at an angle from vertical.
Specifically, the angle is approximately 45° from vertical. Similarly, the seat pan 14 is
disposed about 45° from horizontal, with the front edge of the seat 10 being disposed at a
position higher (in relation to the floor) than the rear edge of the seat 14. The napping
position is considered to be a relaxed position that may be employed by the occupant wishing
to take a nap, enjoy in-flight entertainment, or the like.

[0072] In the napping position, the backrest 16 is contemplated to be at an angle a of
about 44° with respect to the vertical line perpendicular to the horizontal the floor 32 (or
about 46° with respect to the floor 32). The seat pan 14 in the TTOL position is
contemplated to be at an angle p of about -15° with respect to the floor 32. In one
contemplated embodiment of the seat 10 in the TTOL position, the backrest 16 may be at an
angle o of about 44° + 5° and the seat pan 14 may be at an angle B of about -15° + 5°. In still
another contemplated embodiment, the backrest 16 may be at an angle o of about 44° + 3°
and the seat pan 14 may be at an angle B of about -15° + 3°.

[0073] Fig. 5 illustrates what is referred to as the berthed (or berth) position for the
scat 10. In this orientation, the backrest 16 and the scat pan 14 are both substantially parallel
to the floor 32 of the aircraft. As such, the backrest 16 and the seat pan 14 establish
essentially a bed-like structure to support the passenger therein.

[0074] In the berthed position, the backrest 16 is contemplated to be at an angle of
about 90° with respect to a vertical line perpendicular to the plane of the floor 32 (or 0° with
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respect to the floor 32). The seat pan 14 in the napping position is contemplated to be
parallel (or substantially parallel to the floor 32). In other words, the seat pan is contemplated
to be at an angle of about 0° with respect to the floor 32 when the seat 10 is in the napping
position. In one contemplated embodiment of the seat 10 in the dining position, the backrest
16 may be at an angle of about 90° + 5° and the seat pan 14 may be at an angle of about 0° +
5°. In still another contemplated embodiment, the backrest 16 may be at an angle of about
90° £ 3° and the seat pan 14 may be at an angle of about 0° + 3°. As should be apparent, in
the berthed position, both the backrest 16 and the seat pan 14 are contemplated to be
substantially parallel to the floor 32.

[0075] While it is contemplated that the seat 10 will be configurable in the four
positions illustrated in Figs. 2-5, it is noted that the seat 10 of the present invention is not
limited solely to four discrete positions. To the contrary, the seat 10 may present a smaller or
a larger number of discrete positions without departing from the scope of the present
vention. Separately, it is contemplated that the seat 10 may be positionable in an infinite
number of positions between the dining position and the berthed position.

[0076] In each of the embodiments illustrated in Figs. 2-4, it is contemplated that the
seat 10 also will include a leg rest that extends forwardly from the front edge of the seat pan
14. Since the leg rest is not critical to the present invention, it has been omitted to simplify
the drawings.

[0077] Returning to Fig. 1, the back support lattice 28 is contemplated to be
connected to the seat 10 in a manner such that the lattice 28 bulges outwardly, toward the
center of the scat pan 14, when the seat 10 is in the dining position (Fig. 2), the TTOL
position (Fig. 3), and the napping position (Fig. 4). When the seat 10 is in a berthed
orientation (Fig. 5), the back support lattice 28 lies flat (or substantially flat) in relation to the
surface of the backrest so that the backrest 16 presents a suitable, bed-like surface to an
occupant of the seat 10.

[0078] In particular, it is contemplated that the back support lattice 28 will present a
bulged configuration that changes with each of the seat positions. In the dining position, the
lattice 28 is contemplated to provide a maximal bulge so that the backrest 16 provides
maximal back support when the seat 10 is in the most erect position contemplated therefor.
When the seat 10 is oriented in the TTOL position, it is contemplated that the lattice 28 will
provide slightly less back support (i.e., will present a slightly less pronounced bulge) by
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comparison with the dining position. In the nap position, the lattice 28 is contemplated to
provide cven less back support than the TTOL position. In the berthed position, the lattice 28
is contemplated to provide little or no back support.

[0079] With respect to the differing degrees of back support, it is noted that the lattice
28 may have a single shaped configuration or a configuration that changes in shape
depending upon the position of the seat 10. In the embodiment illustrated in Figs. 1-6, the
back support lattice 28 is shown as a bulged surface. Tt is noted, however, that the back
support lattice 28 may have any shape. Moreover, the lattice 28 may alter its shape
depending upon the position of the seat 10 as it transitions from the dining position to the
berthed position.

[0080] With respect to the back support lattice 28, it is contemplated that the lattice
28 will be operably connected to the seat 10 in a manner such that operation of the seat 10
automatically adjusts the degree of curvature of the lattice 28 (and/or the shape of the lattice
28). In other words, to maximize comfort to the occupant, the back support provided by the
lattice 28 is contemplated to automatically adjust based on the configuration of the seat 10.
[0081] Adjustment of the back support lattice 28 may be accomplished by any
suitable means, as should be understood by those skilled in the art. For example, the lattice
may be connected between the seat pan 14 and the backrest 16 by the back support
mechanism 30. As the angle between the backrest 16 and the seat pan 14 increases, the back
support mechanism 30 progressively adjusts the curvature of the lattice 28 and, thereby,
changes the degree (or magnitude) of back support provided by the lattice 28. Alternatively,
the lattice 28 may be connected to the seat 10 via a cable that exerts maximum force on the
lattice 28 when the seat 10 is in the dining position and minimal (or zero) force on the lattice
28 when the seat 10 is reconfigured to the berthed orientation. In further contemplated
embodiments, the lattice 28 may be connected clectromechanically or pneumatically to one
or more components of the secat 10 to adjust the degree of back support as the seat 10
transitions from the dining position to the berthed position.

[0082] As noted, Fig. 1 includes a graphical representation of the back support
mechanism 30 that is contemplated to be connected between the lattice 28 and one or more
components of the seat 10. As noted, the precise mechanism contemplated for the back

support mechanism 30 is not critical to the operation of the scat 10.
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[0083] In connection with the back support provided by the lattice 28 and the back
support mechanism 30, thc oricntation of the scat pan 14 and thc backrest 16 arc
contemplated to provide input for control over the degree of back support. In particular, the
angular relationship between the seat pan 14 and the backrest 16 may be used to determine
the degree of back support provided by the lattice 28. The lattice 28 and the back support
mechanism 30 may be operatively connected to any of a number of the components of the
seat 10, each of which provide input for control over the back support provided by the lattice
28 and the associated back support mechanism 30.

[0084] As should be apparent, the lattice 28 may be replaced with an alternative back
support without departing from the scope of the present invention. The lattice 28 is merely
one contemplated embodiment of the device that may be employed to provide back support
within the seat 10.

[0085] With regard to the lumbar support provided by the back support lattice 28, it is
also contemplated that the passenger may have independent control over the degree of back
support provided by the lattice 28. As such, it is contemplated that the passenger may adjust
the degree of back support provided by the lattice 28 (via one or more controls) when the seat
10 is in the TTOL position (or any other position, for that matter). The seat 10 may then
automatically adjust the degree of lumber support based on the initial setting (or any
mtermediate setting) selected by the passenger. In other words, one or more set points for the
automatic adjustment of the lattice 28 may be altered by the passenger. Separately, it is
contemplated that the automatic adjustment feature may be disabled. Still further, the
passenger may be provided with complete control over his or her comfort by having total
control over the back support in the seat 10 independent of the position of the seat 10.

[0086] In connection with the seat 10, it is contemplated that the seat 10 may include
a left armrest and a right armrest (not shown). The armrests are contemplated to adjust
automatically when the seat 10 is reoriented in any of the seating positions contemplated for
the seat 10. Specifically, the height of the armrests with respect to the seat pan 14 is
contemplated to change depending upon the seat position. This 1s contemplated to provide
suitable comfort for the occupant of the seat 10 in any of its positional orientations.

[0087] The headrest 18 connects to the backrest 16 via a headrest support, which may
include onc or morc support bars 34 (which arc shown only in Fig. 1, to simplify the

remaining figures). The position of the headrest 18 with respect to the backrest 16, using the
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support bar(s) 34, may be adjusted manually, electromechanically, pneumatically, or via any
other suitable mcans as should be apparent to those skilled in the art.

[0088] As noted above, the seat 10 includes an undercarriage 20. In the illustrated
embodiment, the undercarriage 20 includes left and right side plates 36, 38. As shown in
Figs, 2-6, each of the side plates 36, 38 include triangularly-shaped protrusions 40 at a front
end thereof. The apexes of the protrusions 42 establish a pivot point 44 for pivotal
connection between the side plates 36, 38 and the seat pan 14. The seat 10, therefore, pivots
around the pivot 44, as illustrated in Figs. 2-6. If armrests are provided, it is contemplated
that the armrests will share the same pivot point 44 at their front ends.

[0089] The track frame 24 of the seat 10 includes one or more rails 46 that are
supported by front and rear legs 48, 50. The front and rear legs 48, 50 connect to the floor 32
of the cabin of the aircraft via connectors, which are known to those skilled in the art. As
illustrated in Fig. 1, the front and rear legs 48, 50 are contemplated to include left and right
legs elements 52, 54. One or more cross-rails 56 connect to the rails 46 to support the swivel
22. The cross-rails 56 connect to the rails 46.

[0090] As indicated throughout the drawings, the swivel 22 permits the seat 10 to
pivot around the centerline 538 in the direction of the arrows 60. By positioning the swivel on
the cross-rails 56 and connecting the cross-rails 56 to the rails 46, the swivel 22 may be
moved in a forward or a rear direction, as indicated by the arrows 62. The swivel 22 may be
connected to the cross-rails 56 such that the swivel 22 is provided with lateral movability in
the direction of the arrows 64, shown in Fig. 1.

[0091] Fig. 1 also illustrates a further feature of the seat 10 of the present invention.
Specifically, a tilt link 66 connects between the seat pan 14 and backrest 16 and the side
plates 36, 38. The tilt link 66 is essentially an S-curved plate (from the side view) with a
number of holes 68 fashioned therein to create a web-like structure. A perspective, graphical
representation of the tilt link 66 is provided in Fig. 7.

[0092] At its top end, the tilt link 66 connects to the bottom end of the backrest 16
and the rear end of the seat pan 14 at a pivot point 70. The tilt link 66 may be connect at the
pivot 70 or a position adjacent thereto. At its bottom end, the tilt link 66 connects to a
carriage 72 slidably disposed within a track 74 in cach of the side plates 36, 38.

[0093] The bottom end of the tilt link 68 travels in the tracks 74 via the carriages 72.
As illustrated in Figs. 2-5, as the bottom end of the tilt link 68 moves in the direction of the
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arrows 62 toward the forward or rearward ends of the tracks 74, the tilt link 68 pivots
upwardly or downwardly togcther with the rear end of the scat pan 14 and the bottom end of
the backrest 16. In particular, as the bottom end of the tilt link 66 travels toward the front end
of the seat 10, the tilt link 66 transitions to a more horizontal orientation. At the same time,
the rear end of the seat pan 14 moves closer to the floor 32 of the aircraft. In other words, the
angular displacement of the seat pan 14 increases with respect to the floor 32 as the bottom
end of the tilt link 66 moves toward the front end of the track 74. Also, as the bottom end of
the tilt link 66 moves toward the rear end of the track 74, the tilt link 66 assumes a more
vertical orientation, which is illustrated in Fig. 1. At the same time, the rear end of the seat
pan 14 moves away from the floor 32, resulting in a horizontal (or nearly horizontal)
orientation of the seat pan 14 with respect to the floor 32 of the aircraft.

[0094] It is contemplated that the tilt link 66 may be connected to a spring or damper
to assist with the movement of the tilt link 66. In particular, it is contemplated that a damper
or spring may assist by slowing the movement of the seat 10 as it transitions from the dining
position to the napping position.

[0095] Figs. 2-5 are graphical, side views of the seat 10 illustrated in Fig. 1. In these
side views, the juxtaposition of various components forming the frame 12 of the seat 10 are
more readily visible than in Fig. 1. In particular, the location of the tilt link 66 is more
readily visible. In addition, the S-shape of the tilt link 66 1s more easily understood.

[0096] As should be apparent, the track frame 24 is affixed to tracks in the floor 32 of
the cabin of the aircraft. The track frame 24, therefore, is not movable with respect to the
floor 32. The track frame 24 remains fixed in the location where the seat 10 1s placed at the
time that the interior of the aircraft is assembled. While it is noted that the seat 10 may be
moved to different locations on the tracks in the cabin, moving the seat 10 to a different
location on the tracks requires specialized tools and training. It 1s not an operation that may
be performed (as a gencral rule) by an occupant of the aircraft.

[0097] Despite the fixed location of the track frame 24, it is contemplated that the
occupant of the seat 10 may wish to relocate the seat 10 within the cabin. For example, the
occupant may wish to turn the seat 10 on a rotational axis, as indicated by the arrows 60,
which illustrate rotational motion around a centerline 58 of the swivel 22. Separately, the
occupant may wish to alter the location of the scat 10 in a forward and/or rcarward dircction.

If so, it is contemplated that the occupant may move the seat 10 in the direction of the arrows
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62, along the rails 46. As noted above, and as illustrated in Fig. 1, the passenger also may be
permitted to move the scat laterally along the direction of the arrows 64.

[0098] Fig. 6 is a graphical, side view of the seat 10 in the dining orientation, as
illustrated in Fig. 2. In this view, cushions have been added to the seat 10. In particular, a
seat cushion 76 is shown in the seat pan 14. A backrest cushion 78 has been added to the
backrest 16. In addition, a headrest cushion 80 has been added to the headrest 18. As should
be apparent to those skilled in the art, the seat 10 is likely to be provided with numerous
cushions, fairings, and embellishments that are appropriate for the interior of the aircraft.
The cushions 76, 78, 80 are added to the seat in Fig. 6 merely for purposes of illustration.
[0099] Fig. 7 provides a graphical, perspective illustration of the tilt link 66 described
i connection with the seat 10 illustrated in Figs. [-6. The holes 68 in the tilt link 66 are
merely illustrative of the types of holes that may be incorporated into the tilt link 66. As
should be apparent to those skilled in the art, the holes 68 may be formed in any shape and be
any size that may be required or desired. The exact configuration of the holes 68 is not
critical to the operation or construction of the seat 10 of the present invention. As may be
apparent, the holes 68 are provided to reduce the overall weight of the tilt link 66. In one
contemplated embodiment of the present invention, the tilt link 66 may not include any holes
68 at all.

[00100] As noted above, the present invention encompasses a broad scope. Any
discussion of specific details in connection with embodiments is not intended to be limiting
of the invention. To the contrary, the specific embodiments described above are intended to

illustrate the breadth of the present invention.

17



What is claimed is:

1. A seat for a vehicle, comprising:
a seat pan, having a seat pan front edge and a seat pan rear edge;
a backrest, having a backrest top edge and a backrest bottom edge, wherein the backrest
bottom edge is articulately disposed adjacent to the seat pan rear edge;
an adjustable back support lattice configured to change shape to provide adjustable
lumbar support; and
a back support mechanism operatively connected to the back support lattice to cause a
change in shape of the back support lattice to adjust the lumbar support provided by the back
support lattice;
wherein:
at least one of the seat pan and the backrest is configurable into a
plurality of positions;
the back support lattice is operatively connected to at least one of the
seat pan and the backrest so that the back support mechanism causes adjustment
of the lumbar support provided by the back support lattice depending upon one
of the plurality of positions; and
a magnitude of support provided by the back support lattice,
corresponding to an initial setting, is independently controllable and selected by
a passenger on said seat, and said magnitude of support is adjusted automatically
based on the initial setting and an angular relationship between the seat pan and

the backrest, independent of a position of the seat.

2. The seat of claim 1, further comprising:
a headrest, having a headrest top edge and a headrest bottom edge, wherein the headrest

bottom edge is disposed adjacent to the backrest top edge.

3. The seat of claim 1 or claim 2, wherein the back support lattice alters a magnitude of

support depending upon one of the plurality of positions.
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4, The seat of claim 1 or claim 2, wherein the back support lattice changes shape

depending upon one of the plurality of positions.

5. The seat of any one of claims 1 to 4, further comprising:
an undercarriage supporting the seat pan;
a swivel supporting the undercarriage; and
a track frame supporting the swivel,
wherein the swivel permits the undercarriage to rotate with respect to the track

frame.

6. The seat of claim 5, wherein:
the swivel is slidingly attached to the track frame, permitting the swivel to slide

therealong.

7. The seat of any one of claims 1 to 6, wherein the plurality of positions include a dinning

position, a taxi, take-off and landing (TTOL) position, a nap position, and a berthed position.

8. The seat of claim 7, wherein, in the dining position, with respect to a floor on which the
seat is to be disposed:
the backrest is adapted to be at an angle of about 90° + 5° with respect to the floor, and

the seat pan is adapted to be at an angle of about 0° + 5° with respect to the floor.

9, The seat of claim 8, wherein, in the dining position:
the backrest is adapted to be at an angle of about 90° + 3° with respect to the floor, and

the seat pan is adapted to be at an angle of about 0° + 3° with respect to the floor.

10. The seat of any one of claims 7 to 9, wherein, in the TTOL position, with respect to a
or the floor on which the seat is to be disposed:
the backrest is adapted to be at an angle of about 70° £ 5° with respect to the floor, and

the seat pan is adapted to be at an angle of about -5° + 5° with respect to the floor.

19

CA 2935290 2019-12-18



11.  The seat of any one of claims 7 to 10, wherein, in the napping position, with respect to
a or the floor on which the seat is to be disposed:
the backrest is adapted to be at an angle of about 46° + 5° with respect to the floor, and

the seat pan is adapted to be at an angle of about -15° + 5° with respect to the floor.

12.  The seat of any one of claims 7 to 11, wherein, in the berthed position, with respect to
a or the floor on which the seat is to be disposed:
the backrest is adapted to be at an angle of about 0° + 5° with respect to the floor, and

the seat pan is adapted to be at an angle of about 0° + 5° with respect to the floor.

13.  The seat of any one of claims 1 to 12, wherein the back support lattice is shaped to

provide a bulged surface.

14.  The seat of claim 13, wherein the back support lattice is configurable between a
maximal bulge to provide maximal lumbar support and a less pronounced bulge to provide less

lumbar support.

15.  The seat of any one of claims 1 to 14, wherein adjustment of the lumbar support
provided by the back support lattice depending upon one of the plurality of positions is
disableable by the passenger.

16.  The seat of any one of claims 1 to 15, wherein the back support lattice is incorporated

into the backrest.

17.  The seat of claim 16, wherein the back support lattice extends through an opening in

the backrest.

18. A seat for a vehicle, comprising:

a seat pan, having a seat pan front edge and a seat pan rear edge;

a backrest, having a backrest top edge and a backrest bottom edge, wherein the backrest
bottom edge is articulately disposed adjacent to the seat pan rear edge;

an undercarriage supporting the seat pan, the undercarriage comprising spaced-apart
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left and right lateral brackets;
a tilt link operably connected, at a tilt link top end, to at least one of the backrest and
the seat pan and, at a tilt link bottom end, to the undercarriage;
an adjustable back support lattice configured to change shape to provide adjustable
lumbar support; and
a back support mechanism operatively connected to the back support lattice to cause a
change in shape of the back support lattice to adjust the lumbar support provided by the back
support lattice;
wherein:
at least one of the seat pan and the backrest is configurable into a
plurality of positions;
the back support lattice is operatively connected to at least one of the
seat pan and the backrest so that the back support mechanism causes adjustment
of the lumbar support provided by the back support lattice depending upon one
of the plurality of positions; and
a magnitude of support provided by the back support lattice,
corresponding to an initial setting, is independently controllable and selected by
a passenger on said seat, and said magnitude of support is adjusted automatically
based on the initial setting and an angular relationship between the seat pan and

the backrest, independent of a position of the seat.

19. The seat of claim 18, further comprising:
a left track defined in the left lateral bracket; and
a right track defined in the right lateral bracket;
wherein the tilt link bottom end is operably connected to the left and right tracks
such that the tilt link bottom end slides in relation to the left and right tracks.

20. The seat of claim 19, further comprising:
a left carriage slidingly disposed in the left lateral bracket; and
aright carriage slidingly disposed in the right lateral bracket,

wherein the tilt link bottom end is operably connected to the right and left carriages.

21

CA 2935290 2019-12-18



21.  The seat of any one of claims 18 to 20, wherein the tilt link is S-shaped between the tilt
link top end and the tilt link bottom end.

22. The seat of any one of claims 18 to 21, wherein the tilt link includes at least one opening

therein.

23.  The seat of claim 22, wherein the tilt link includes a plurality of openings therein.
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