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RECLINING PASSENGER SEAT
CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application is related to and claims priority benefits from U.S.
Provisional Application Serial No. 61/974,506 (“the ‘506 application”), filed on
April 3, 2014, entitled AIRCRAFT SEAT MOTION THAT IMPROVES LIVING SPACE
AND PASSENGER INGRESS AND EGRESS. The ‘506 application is hereby incorporated
in its entirety by this reference.
FIELD OF THE INVENTION
[0002] The field of the invention relates to reclining mechanisms and passenger seats
for aircraft or the like.
BACKGROUND
[0003] Many passenger seats such as those on passenger aircraft, buses, trains, and
the like include mechanisms related to passenger comfort and convenience. For example,
seat structural assemblies are designed to pivot, recline, or otherwise move to provide an
ergonomic interface for passengers. The design of conventional seats along with the design
of the recline mechanism may include inefficiencies that lead to reduced space for passenger.
[0004] In certain situations, it may be desirable to design seats and related recline
mechanisms to maximize passenger space. Efficient seat and recline mechanism design
facilitates advantageous ergonomics and passenger comfort.

SUMMARY

EE Y EE TS

[0005] The terms “invention,” “the invention,” “this invention” and “the present
invention” used in this patent are intended to refer broadly to all of the subject matter of this
patent and the patent claims below. Statements containing these terms should be understood
not to limit the subject matter described herein or to limit the meaning or scope of the patent

claims below. Embodiments of the invention covered by this patent are defined by the claims

1



WO 2015/153840 PCT/US2015/024004

below, not this summary. This summary is a high-level overview of various aspects of the
invention and introduces some of the concepts that are further described in the Detailed
Description section below. This summary is not intended to identify key or essential features
of the claimed subject matter, nor is it intended to be used in isolation to determine the scope
of the claimed subject matter. The subject matter should be understood by reference to
appropriate portions of the entire specification of this patent, any or all drawings and each
claim.

[0006] According to certain embodiments of the present invention, a passenger seat
comprises: a seat bottom; a seat back with a lower portion disposed adjacent to the seat
bottom; and a recline mechanism configured to move the passenger seat between an upright
position and a reclined position, wherein the recline mechanism moves the passenger seat in
two directions..

[0007] In some embodiments, the recline mechanism is configured to move both the
seat bottom and the seat back.

[0008] In certain embodiments, the recline mechanism comprises: a spreader; and a
plurality of elongate motion members. In some embodiments, the seat bottom and the seat
back comprise a plurality of corresponding members configured to interface with the plurality
of clongate motion members. In certain embodiments, the plurality of elongate motion
members comprise slots and the plurality of corresponding members comprise rollers, where
cach roller is configured to slide through one of the slots.

[0009] The interface between the plurality of clongate motion members and the
plurality of corresponding members, in some embodiments, comprises at least one of (a) rails
and sliding fittings, (b) telescoping slides, (c) ball bearings, and (d) rack and pinion.

[0010] In some embodiments, when moving from the upright position to the reclined

position, the two directions are downward and toward the front with respect to the passenger
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secat. In certain embodiments, when moving from the reclined position to the upright
position, the two directions are upward and toward the rear with respect to the passenger seat.
[0011] In certain embodiments, when in the reclined position, at least a portion of the
passenger seat is located further forward in comparison to the upright position.

[0012] The plurality of clongate motion members, in certain embodiments, each
comprise a curved motion path.

[0013] According to certain embodiments of the present invention, a passenger seat
comprises: a seat bottom; a seat back with a lower portion disposed adjacent to the seat
bottom; and a recline mechanism configured to move the passenger seat between an upright
position and a reclined position using a kinematic linkage with at least two non-parallel
clongate motion paths.

[0014] The recline mechanism, in some embodiments, is configured to move both the
seat bottom and the seat back.

[0015] The kinematic linkage, in certain embodiments, comprises: a spreader; and at
least two elongate motion members that correspond to the at least two non-parallel elongate
motion paths.

[0016] In some embodiments, the seat bottom and the seat back comprise a plurality
of corresponding members configured to interface with the at least two clongate motion
members.

[0017] The at least two elongate motion members, in some embodiments, comprise
slots and the plurality of corresponding members comprise rollers, where each roller is
configured to slide through one of the slots.

[0018] In certain embodiments, when moving from the reclined position to the
upright position, the recline mechanism is configured to move the passenger seat downward

and toward the front with respect to the passenger seat.
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[0019] In some embodiments, when in the reclined position, at least a portion of the
passenger seat is located further forward in comparison to the upright position.
[0020] According to certain embodiments of the present invention, a passenger seat
comprises: a seat bottom; a seat back with a lower portion disposed adjacent to the seat
bottom; and a recline mechanism configured to move the seat bottom and the seat back
between an upright position and a reclined position using a kinematic linkage with at least
two non-parallel elongate motion paths to move the passenger seat in two dimensions.
[0021] The kinematic linkage, in certain embodiments, comprises: a spreader; and at
least two elongate motion members that correspond to the at least two non-parallel elongate
motion paths.
[0022] In certain embodiments, when in the reclined position, at least a portion of the
passenger seat is located further forward in comparison to the upright position.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023] Fig. 1 is a perspective view of passenger seats according to certain

embodiments of the present invention.

[0024] Fig. 2 is a side view of the passenger seats of Fig. 1.

[0025] Fig. 3 is a partial perspective view of the passenger seats of Fig. 1.

[0026] Fig. 4 is a perspective detail view of the passenger seats of Fig. 1.
DETAILED DESCRIPTION

[0027] The subject matter of embodiments of the present invention is described here

with specificity to meet statutory requirements, but this description is not necessarily
intended to limit the scope of the claims. The claimed subject matter may be embodied in
other ways, may include different elements or steps, and may be used in conjunction with

other existing or future technologies. This description should not be interpreted as implying
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any particular order or arrangement among or between various steps or elements except when
the order of individual steps or arrangement of elements is explicitly described.

[0028] Figs. 1-4 illustrate embodiments of a passenger seat 100. In these
embodiments, the passenger seat 100 comprises a back rest 101, a seat bottom 102, an arm
rest assembly 103, and a seat base 108. The seat bottom 102 may be attached to an upper
portion of the seat base 108. The back rest 101 may include a headrest portion 104 and a
lower portion 105. The seat bottom 102 may include a seat pan 106 and a leg extension 107.
In some embodiments, each secat 100 is independent of all other seats 100. In some
embodiments, multiple seats 100 are formed together as a single unit to reduce manufacturing
costs.

[0029] As shown in Fig. 1, the passenger seat 100 may include one or more arm rest
assemblies 103 secured on one or both sides of the seat bottom 102. In some embodiments,
the arm rest assembly 103 includes a deployable tray table 109 (shown in the deployed
position in Fig. 1). In some embodiments, the tray table 109 is configured to fold into a cavity
in arm rest assembly 103. The seat base 108 is attached to the underside of the seat
bottom 102.

[0030] As shown in Fig. 2, the passenger seat 100 may move between an upright
position 100a and a reclined position 100b. Fig. 2 shows three rows of seats, (a), (b), and (c).
The seat in row (b) shows an upright passenger 201 sitting in the seat 100 while in the upright
position 100a. The seat in row (c) shows a reclined passenger 202 sitting in the seat 100
while in the reclined position 100b.

[0031] The passenger seat 100 is shown in Fig. 3 with some parts removed to expose
recline mechanism 300. In some embodiments, the recline mechanism 300 is attached to
both the back rest 101 and the seat bottom 102. As shown in Fig. 4, the recline

mechanism 300 may include an spreader 301. In some embodiments, the spreader 301
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includes a plurality of elongate motion members 305, 306, 307. For example, as shown in
Fig. 4, the spreader 301 may include three roller tracks: front roller track 305, middle roller
track 306, and upper roller track 307. Although three eclongate motion members are
illustrated, any number may be utilized to provide acceptable motion for the passenger
seat 100. The plurality of elongate motion members may each interface with a corresponding
member attached to the back rest 101 and/or the seat bottom 102. For example, rollers or
studs may be attached to the back rest 101 and the seat bottom 102. As shown in Fig. 4, a
front roller 302 interfaces with and slides through the front roller track 305, a middle
roller 303 slides within middle roller track 306, and an upper roller 304 slides along the upper
roller track 307.

[0032] Although Figs. 3 and 4 illustrate rollers traveling through slots, the recline
mechanism 300 may utilize other objects such as, for example, rails and sliding fittings,
telescoping slides, ball bearings, rack and pinion, or any other suitable object. Furthermore,
although Figs.3 and 4 illustrate rollers traveling through linear slots, the recline
mechanism 300 may utilize curved slots. In some embodiments, the recline mechanism 300
is configured to move the passenger seat 100 between an upright position 100a and a reclined
position 100b using a kinematic linkage having at least two non-parallel elongate motion
paths. For example, the three illustrated elongate motion members 305, 306, 307 are non-
parallel to one another (i.e., represent three different directions).

[0033] The rollers 302, 303, 304 are illustrated in Fig. 4 (with respect to the passenger
seat 100) in their rearmost position within their respective slot or track. In other words, in
Fig. 4, front roller 302 is shown in the rearmost position within the front roller track 305,
middle roller 303 is shown in the rearmost position within the middle roller track 306, and
upper roller 304 is shown in the rearmost position within the upper roller track 307. These

rearmost positions correspond to upright position 100a. For the passenger seat 100 to move
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from upright position 100a to reclined position 100b, the rollers 302, 303, 304 move from the
rearmost position (as shown in Fig. 4), toward the front of their respective slot or track. In
other words, to move the seat toward the reclined position 100b, front roller 302 moves
toward the front of the front roller track 305, middle roller 303 moves toward the front of the
middle roller track 306, and upper roller 304 moves toward the front of the upper roller
track 307.

[0034] The movement of the three rollers (front roller 302, middle roller 303, and
upper roller 304) from the rearmost position within their respective slots (as shown in Fig. 4)
toward the front of their respective tracks (i.e., movement from the upright position 100a
toward the reclined position 100b) may be simultancous. However, in some embodiments,
the rollers may move at different times and/or velocity/speed from one another. The timing
and velocity of the movement of the rollers may be determined by (1) the kinematic linkage
between the rollers 302, 303, 304, the back rest 101, and the seat bottom 102; (2) the
flexibility of to the back rest 101 and the seat bottom 102; (3) relative movement between the
back rest 101 and the seat bottom 102; and/or a number of other factors.

[0035] To reach a reclined position, conventional seats often merely pivot about a
single axis (i.e., allowing for movement in a one-dimension, “1-D” movement). However,
such a design reduces space available for a passenger located behind the reclined seat. For
example, as a seat tilts backward to recline (pivoting about an axis near the bottom of the seat
back rest), the upper portion of the back rest moves toward a seat in a row behind the
reclining seat. This reduction in space creates problems for passenger ingress and egress. In
addition, a single axis pivot can prevent a passenger’s feet from reaching the ground.

[0036] In contrast to some conventional seats with a single axis pivot, recline
mechanism 300 facilitates two-dimensional (“2-D”’) movement with respect to the passenger

seat 100. Because the rollers move (with respect to the seat 100) in both the (1) front/rear
7
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direction and the (2) up/down direction, the back rest 101 and the seat bottom 102 also move
in both directions. This movement allows the passenger to recline the seat 100 while limiting
the distance the back rest 101 moves rearward (thus limiting the reduction in space behind the
scat). In other words, as the seat 100 moves toward the reclined position 100b, the back
rest 101 and the seat bottom 102 move forward and down.

[0037] The two-dimensional movement of the back rest 101 and the seat bottom 102
both minimizes the reduction in passenger space behind the seat (improving ingress and
egress) and allows the passenger to reach the ground with his or her feet.

[0038] The components of the passenger seat 100 may be formed of materials
including, but not limited to, carbon composite, plastic, thermoplastic, steel, aluminum,
stainless steel, other plastic or polymer materials, other metallic materials, other composite
materials, or other similar materials. Moreover, the components of the passenger seat 100
may be attached to one another via suitable fasteners, which include, but are not limited to,
screws, bolts, rivets or other mechanical or chemical fasteners.

[0039] Different arrangements of the components depicted in the drawings or
described above, as well as components and steps not shown or described are possible.
Similarly, some features and sub-combinations are useful and may be employed without
reference to other features and sub-combinations. Embodiments of the invention have been
described for illustrative and not restrictive purposes, and alternative embodiments will
become apparent to readers of this patent. Accordingly, the present invention is not limited
to the embodiments described above or depicted in the drawings, and various embodiments

and modifications may be made without departing from the scope of the claims below.
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CLAIMS

That which is claimed is:

1. A passenger seat comprising:
a scat bottom,;
a scat back with a lower portion disposed adjacent to the seat bottom; and
a recline mechanism configured to move the passenger seat between an upright
position and a reclined position, wherein the recline mechanism moves the passenger seat

in two directions.

2. The passenger seat of claim 1, wherein the recline mechanism is configured to move

both the seat bottom and the seat back.

3. The passenger seat of claim 1, wherein the recline mechanism comprises:
a spreader; and

a plurality of elongate motion members.

4.  The passenger seat of claim 3, wherein the seat bottom and the seat back comprise a
plurality of corresponding members configured to interface with the plurality of

clongate motion members.

5. The passenger seat of claim 4, wherein:
the plurality of elongate motion members comprise slots and the plurality of
corresponding members comprise rollers; and

cach roller is configured to slide through one of the slots.

9
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6. The passenger seat of claim 4, wherein an interface between the plurality of elongate
motion members and the plurality of corresponding members comprises at least one of (a)

rails and sliding fittings, (b) telescoping slides, (c) ball bearings, and (d) rack and pinion.

7. The passenger seat of claim 1, wherein, when moving from the upright position to the
reclined position, the two directions are downward and toward the front with respect to the

passenger seat.

8. The passenger seat of claim 1, wherein, when moving from the reclined position to
the upright position, the two directions are upward and toward the rear with respect to the

passenger seat.

9. The passenger seat of claim 1, wherein, when in the reclined position, at least a

portion of the passenger seat is located further forward in comparison to the upright position.

10.  The passenger seat of claim 3, wherein the plurality of elongate motion members each

comprise a curved motion path.

11. A passenger seat comprising:
a scat bottom,;
a scat back with a lower portion disposed adjacent to the seat bottom; and
a recline mechanism configured to move the passenger seat between an upright
position and a reclined position using a kinematic linkage with at least two non-parallel

clongate motion paths.

10



WO 2015/153840 PCT/US2015/024004

12.  The passenger seat of claim 11, wherein the recline mechanism is configured to move

both the seat bottom and the seat back.

13.  The passenger seat of claim 11, wherein the kinematic linkage comprises:
a spreader; and
at least two elongate motion members that correspond to the at least two non-parallel

clongate motion paths.

14. The passenger seat of claim 13, wherein the seat bottom and the seat back comprise a
plurality of corresponding members configured to interface with the at least two elongate

motion members.

15. The passenger scat of claim 14, wherein the at least two elongate motion members
comprise slots and the plurality of corresponding members comprise rollers, where each

roller is configured to slide through one of the slots.

16.  The passenger seat of claim 11, wherein, when moving from the reclined position to

the upright position, the recline mechanism is configured to move the passenger secat

downward and toward the front with respect to the passenger seat.

17. The passenger seat of claim 11, wherein, when in the reclined position, at least a

portion of the passenger seat is located further forward in comparison to the upright position.

11
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18. A passenger seat comprising:
a scat bottom,;
a scat back with a lower portion disposed adjacent to the seat bottom; and
a recline mechanism configured to move the seat bottom and the seat back between an
upright position and a reclined position using a kinematic linkage with at least two non-

parallel elongate motion paths to move the passenger seat in two dimensions.

19. The passenger seat of claim 18, wherein the kinematic linkage comprises:
a spreader; and
at least two elongate motion members that correspond to the at least two non-parallel

clongate motion paths.

20. The passenger seat of claim 18, wherein, when in the reclined position, at least a

portion of the passenger seat is located further forward in comparison to the upright position.

12
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