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TRANSFORMABLE SEAT ASSEMBLY

ABSTRACT

A transformable seat assembly includes a seat support structure and a back support structure
connected to the seat support structure with a hinge defining an axis of rotation. An actuator
assembly includes a cylinder and a piston positioned within the cylinder, wherein the cylinder is
secured to one of the back support structure or the seat support structure and the piston is secured
to other of the one of the back support structure or the seat support structure. Additionally a
blocking member is positioned within and adjustable along the cylinder. With blocking member
in a first position, piston is limited to travel to a first limit position and the back support structure
to a first reclined position. With the blocking member in a second position, piston is limited to
travel to a second limit position and back support structure is permitted to rotate to second

reclined position.
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TRANSFORMABLE SEAT ASSEMBLY

Field

[0001] This disclosure relates to seats and more particularly to adjusting of a configuration of a

seat in relationship to a seat positioned adjacent to the seat.

Background

[0002] Seat occupant comfort is a priority in areas which provide organized seating
arrangements. Organized seating, for example provides a seat wherein another seat is positioned
in front of the seat and yet another seat is positioned behind the seat. Such organized seating
arrangements can be found in, for example, transportation vehicles such as trains, buses or
airplanes, as well as, for example, in auditoriums and theaters. As the organized seating
becomes occupied, non-occupied adjacent seats can result in being positioned in front of and/or
behind a seat which is occupied. It would be beneficial to provide an occupant of a seat, which
has an adjacent non-occupied seat, positioned in front of and/or behind the occupied seat, the
ability to optimize use of potential usable space provided by the non-occupied adjacent seat so

as to provide additional comfort opportunities for the occupant.

Summary of Invention

[0003] An example includes a transformable seat assembly, which includes a seat support
structure and a back support structure, which is connected to the seat support structure with a
hinge, wherein the hinge defines an axis of rotation. The transformable seat assembly further
includes an actuator assembly which includes a cylinder and a piston positioned within the
cylinder. The cylinder is secured to one of the back support structure or the seat support
structure and the piston is secured to other of the one of the back support structure or the seat
support structure. A blocking member is positioned within and adjustable along the cylinder.
With the blocking member in a first position, the blocking member limits linear travel of the
piston in a first direction to a first limit position of the piston such that rotational travel of the
back support structure about the axis of rotation is limited from rotating the back support
structure beyond a first reclined position. With the blocking member in a second position, the

blocking member permits linear travel of the piston in the first direction beyond the first limit
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position of the piston such that rotational travel of the back support structure about the axis of

rotation is permitted to rotate beyond the first reclined position to a second reclined position.

[0004] An example includes a method for transforming a transformable seat assembly which
includes a step of moving a blocking member from a first position to a second position with the
blocking member positioned within a cylinder of an actuator assembly, which includes the
cylinder and a piston positioned within the cylinder. The transformable seat assembly includes a
seat support structure connected to a back support structure with a hinge, which defines an axis
of rotation. The cylinder is secured to one of the back support structure or the seat support
structure and the piston is secured to other of the one of the back support structure or the seat
support structure. With the blocking member in a first position, the blocking member limits
linear travel of the piston in a first direction to a first limit position of the piston such that
rotational travel of the back support structure about the axis of rotation is limited from rotating
the back support structure beyond a first reclined position. With the blocking member in a
second position, the blocking member permits linear travel of the piston in the first direction
beyond the first limit position of the piston such that rotational travel of the back support
structure about the axis of rotation rotate is permitted beyond the first reclined position to a
second reclined position. The method further includes a step of rotating the back support

structure about the axis of rotation to the second reclined position.

[0005] The features, functions, and advantages that have been discussed can be achieved
independently in various embodiments or may be combined in yet other embodiments further

details of which can be seen with reference to the following description and drawings.

Brief Description of Drawings

[0006] FIG. 1 is a side elevation schematic view of a first example of a transformable seat
assembly which is occupied and positioned in an upright position with an unoccupied seat

assembly positioned adjacent to and behind the occupied transformable seat assembly;

[0007] FIG. 2 is the view of the transformable seat assembly of FIG. 1 with the first example of

the occupied transformable seat assembly in a first reclined position;
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[0008] FIG. 3 is the view of the transformable seat assembly of FIG. 1 with the first example of
the occupied transformable seat assembly in a second reclined position beyond the first reclined

position of FIG. 2;

[0009] FIG. 4A is an enlarged view of the actuator assembly of FIG. 1;

[0010] FIG. 4B is an enlarged view of the actuator assembly of FIG. 2;

[0011] FIG. 4C is an enlarged view of the actuator assembly of FIG. 3;

[0012] FIG. 5 is a flow chart of a method for transforming the first example of the transformable
seat assembly of FIG.1;

[0013] FIG. 6 is a side elevation schematic view of a second example of a transformable seat
assembly which is unoccupied and is positioned in an upright position with an occupied seat
assembly positioned behind and adjacent to the second example of the transformable seat

assembly;

[0014] FIG. 7 is the view of the second example of the transformable seat assembly of FIG. 6

with the transformable seat assembly in a first reclined position;

[0015] FIG. 8 is the view of the second example of the transformable seat assembly of FIG. 6
with a back support structure rotated forward providing extended leg room for the occupant of
the occupied seat assembly positioned behind and adjacent to the second example of the

transformable seat assembly;

[0016] FIG. 9A is an enlarged view of the actuator assembly of FIG. 6;

[0017] FIG. 9B is an enlarged view of the actuator assembly of FIG. 7;

[0018] FIG. 9C is an enlarged view of the actuator assembly of FIG. §;

[0019] FIG. 10 is a flow chart of a method for transforming the second example of the

transformable seat assembly of FIG. 6;
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[0020] FIG. 11 is a side elevation schematic view of a first embodiment of a third example of a
transformable seat assembly which is unoccupied and an occupant occupying a seat assembly

positioned behind and adjacent to the third example of the transformable seat assembly;

[0021] FIG. 12 is the view of the first embodiment of the third example of the transformable
seat assembly of FIG. 11 with a lumbar cushion removed from the unoccupied the transformable
seat assembly and the seat of the transformable seat assembly rotated forward providing the
occupant of the seat assembly positioned behind and adjacent to the first embodiment of the

third example of the transformable seat assembly more usable knee room;

[0022] FIG. 13 is a side elevation schematic view of a fourth example of a transformable seat
assembly which is unoccupied and an occupant occupying a seat assembly positioned behind

and adjacent to the fourth example of the transformable seat assembly;

[0023] FIG. 14 is the view of the fourth example of the transformable seat assembly of FIG. 13
wherein a wall member with a lumbar cushion secured to the wall member rotates relative to a

back support structure and a seat rotates relative to a seat support structure;

[0024] FIG. 15 is the view of the fourth example of the transformable seat assembly of FIG. 14
wherein the wall member with the lumbar cushion and the seat have fully rotated providing the
occupant occupying the seat assembly positioned behind and adjacent to the fourth example of
the transformable seat assembly an ability to extend their legs onto a seat support of the fourth

example of the transformable seat assembly;

[0025] FIG. 16 is a flow chart of a method for transforming the fourth example of the

transformable seat assembly of FIG. 13;

[0026] FIG. 17 is a side elevation schematic view of a second embodiment of the third example

of the transformable seat assembly with a seat rotated relative to a seat support structure;

[0027] FIG. 18 is a view of the second embodiment of the third example of the transformable
seat assembly of FIG. 17 with a lumbar cushion removed providing an occupant, of a seat
assembly positioned behind and adjacent to the second embodiment of the third example of the
transformable seat assembly, the ability to extend their legs and support their legs with a seat

support structure of the second embodiment of the third transformable seat assembly;
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[0028] FIG. 19 is a schematic rear perspective view of the second embodiment of the third

example of the transformable seat assembly of FIG. 17; and

[0029] FIG. 20 a flow chart of a method for transforming the third example of the transformable

seat assembly.

Description of Embodiments

[0030] In referring to FIGS. 1-3, first example of transformable seat assembly 10 includes seat
support structure 12 and back support structure 14. Back support structure 14 is connected to
seat support structure 12 with hinge 16, which defines an axis of rotation 17. Seat support
structure 12 can be constructed of one or more parts which provide support for an occupant of
transformable seat assembly 10. Similarly, back support structure 14 can be constructed of one
or more parts which provide back support to an occupant of transformable seat assembly 10.
Actuator assembly 18 includes cylinder 20 and piston 22 with piston 22 positioned within
cylinder 20, as seen schematically in FIGS. 4A- 4C, which correspond to actuator assembly 18
as positioned with respect to transformable seat 10 as seen in FIGS. 1-3, respectively. Cylinder
20 is secured to one of back support structure 14 or seat support structure 12. In this example
cylinder 20 is secured to seat support structure 12. Piston 22 is secured to the other of the one of
back support structure 14 or seat support structure 12. In this example, piston 22 is secured to
back support structure 14. Back support structure 14 is shown schematically in FIG. 1 in an

upright position U.

[0031] Blocking member 24 is positioned within and adjustable along cylinder 20. Blocking
member 24, as seen in FIGS. 1 and 2 and as shown in FIGS. 4A and 4B respectively, is shown
in first position 26, wherein first position 26 is the same position for transformable seat
assembly 10 in FIGS. 4A and 4B. In FIG. 1, in this example, back support structure 14 is
positioned in upright position U. This upright position U corresponds in this example with
piston 22, as seen in FIG. 4A, positioned at end 58 of cylinder 20. Back support structure 14,
for example, is locked in position with traditional locking and unlocking engagements for a seat
assembly, which can be found, for example, in use such as within an aircraft passenger seat.
The occupant can sit down on transformable seat assembly 10 and the occupant can choose to
recline back support structure 14 or not to do so. The occupant at that time can push an actuator

button, not shown, which can unlock a locking securement of back support structure 14 and
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allow occupant to rotate back support structure 14 in direction R as shown in FIG. 2 to first
reclined position FR, which can be limited, in some examples, to several inches so as not to
overly intrude into space occupied by any occupant of second seat assembly 32 positioned
behind and adjacent to transformable seat assembly 10. First reclined position FR for back
support structure 14 is attained, as seen in FIGS 2 and 4B, with piston 22 traveling within
cylinder 20 in first direction 28 to first limit position 30 of piston 22 with piston 22 coming into
abutting relationship with blocking member 24. In piston 22 traveling in direction 28 to abut
blocking member 24, rotational travel of back support structure 14 about axis of rotation 17 is
permitted in direction R and back support structure 14 is limited from rotating beyond first

reclined position FR with piston 22 coming into abutting relationship with blocking member 24.

[0032] In some examples, a displacement of back support structure 14 may be only a few
inches, as mentioned above, dependent on the proximity of second seat assembly 32 positioned,
in this example, behind and adjacent to transformable seat assembly 10. However, should
second seat assembly 32 be unoccupied, the rotational displacement of back support structure 14
can be permitted to allow an occupant of transformable seat assembly 10 to occupy additional
space associated with second seat assembly 32. This can allow the occupant of transformable
seat assembly 10 the opportunity to optimize their comfort with respect to transformable seat
assembly 10. As seen in FIG. 3, with second seat assembly 32 unoccupied and with blocking
member 24 in second position 33, as seen in FIG. 4C, wherein blocking member 24 is now
positioned further down or recessed within cylinder 20, blocking member 24 permits linear
travel of piston 22 in first direction 28 beyond first limit position 30 of piston 22, of FIG. 4B,
such that rotational travel in direction R’ of back support structure 14, as seen in FIG. 3, can
take place rotating back support structure 14, about axis of rotation 17, beyond first reclined
position FR to second reclined position SR. Second reclined position SR is greater in rotational
displacement from upright position U than first reclined position FR and provides occupant an

opportunity to use unoccupied space associated with second seat assembly 32.

[0033] In this example, transformable seat assembly 10 further includes seat cushion 34
positioned overlying seat support frame 36 of seat support structure 12 as seen in FIGS. 1-3.
Transformable seat assembly 10 further includes back cushion 38 and lumbar cushion 40 each
positioned overlying back support structure 14. The configuration of transformable seat
assembly 10 with respect to the cushions and seat and back support structures are known

components to transformable seat assembly 10, wherein seat support structure 12 is a frame

AH25(23547112_1):AWB



30 Sep 2019

2019240561

7

assembly, as mentioned earlier being constructed of one or more parts, which provides support
to the occupant with the occupant sitting on seat cushion 34 and back support structure 14 is a
support structure, as mentioned earlier being constructed of one or more parts, which provides
support to the occupant’s back while occupant is sitting in transformable seat assembly 10. In
this example, back support structure 14 provides support for back cushion 38 and lumbar
cushion 40 providing additional comfort for occupant’s back while occupant resides in

transformable seat assembly 10.

[0034] Cylinder 20 of actuator assembly 18 is pivotally secured with pivot connector 42 to one
of back support structure 14 or seat support structure 12 and in this example, as shown in FIG.
1, pivot connector 42 connects cylinder 20 to seat support structure 12. Piston 22 is pivotally
secured with pivot connector 44 to one of back support structure 14 or seat support structure 12
and in this example, as shown in FIG. 1, pivot connector 44 connects piston 22 to back support
structure 14. Pivot connector 42 provides for cylinder 20 to rotate relative to seat support
structure 12 with back support structure 14 rotating about axis of rotation 17 and similarly pivot
connector 44 provides for piston 22 to rotate relative to back support structure 14 with back

support structure 14 rotating about axis of rotation 17.

[0035] In referring to FIGS. 4A-4C, blocking member 24 positioned within cylinder 20 further
includes opening 46 defined by blocking member 24 which extends within and along length L
of blocking member 24. A plurality of threads (not shown) defined by blocking member 24 are
positioned along surface S of opening 46 within blocking member 24. Threaded shaft 48 is
associated with opening 46 defined by blocking member 24, wherein threaded shaft 48 defines
a plurality of threads (not shown) compatible with the plurality of threads (not shown) defined
by blocking member 24.

[0036] The plurality of threads (not shown) of a first end portion 50 of threaded shaft 48 engage
the plurality of threads (not shown) defined by blocking member 24. Second end portion 52 of
threaded shaft 48 is connected to motor 54 which imparts rotation to threaded shaft 48 which
results in linear movement of blocking member 24 along cylinder 20. With rotation of threaded
shaft 48 by motor 54 in first rotational direction 55, for example as seen in FIG. 4B, blocking
member 24 moves from first position 26 toward second position 33, as seen in FIG. 4C. With

rotation of threaded shaft 48 by motor 54 in second rotational direction 57, for example as seen
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in FIG. 4C, blocking member 24 moves from second position 33 toward first position 26, as

seen in FIGS. 4A and B.

[0037] As seen for example in FIGS. 1 and 2 and in FIGS. 4A and 4B respectively, blocking
member 24 is in first position 26. With blocking member 24 in first position 26, back support
structure 14 of transformable seat assembly 10 is permitted to rotate about axis of rotation 17
between upright position U and first reclined position FR. With blocking member 24 moved to
second position 33, as seen in FIG. 4C, wherein blocking member 24 is positioned in a lower
position, in this example, within cylinder 20 than blocking member 24 was in first position 26,
as seen in FIGS. 4A and 4B, back support structure 14 of transformable seat assembly 10 is
permitted to operate between upright position U and second reclined position SR. Second
reclined position SR is a position for the occupant to be closer to a prone position than first
reclined position FR. Occupant having an opportunity to attain second reclined position SR
provides the occupant an opportunity to optimize use of usable space provided by unoccupied

second seat assembly 32 and at the same time optimize the occupant’s comfort.

[0038] In referring to FIGS. 4A and 4B, first position 26 of blocking member 24 being first
distance 56 from end 58 of cylinder 20 such that with piston positioned at end 58 of cylinder 20,
as mentioned earlier, back support structure 14 is in upright position U. With blocking member
24 in second position 33 as seen in FIG. 4C, blocking member 24 is second distance 60 from
end 58 of cylinder 20. Second distance 60 from end 58 is greater in this example than first
distance 56. Blocking member 24 being positioned further from end 58 permits piston 22 to
travel further within cylinder 20 resulting in back support structure 14 attaining second reclined
position SR providing the occupant of transformable seat assembly 10 an opportunity to recline

further and attain more comfort.

[0039] In referring to FIG. 5, method 53 of transforming a transformable seat assembly 10
includes step 59 of moving blocking member 24 from a first position to a second position with
the blocking member 24 positioned within cylinder 20 of actuator assembly 18, which includes
cylinder 20 and piston 22 positioned within cylinder 20. As seen in FIGS. 1-4C, transformable
seat assembly 10 includes seat support structure 12 connected to back support structure 14 with
hinge 16, which defines an axis of rotation 17. Cylinder 20 is secured to one of back support
structure 14 or seat support structure 12 and piston 22 is secured to the other of the one of back

support structure 14 or the seat support structure 12. With blocking member 24 in first position
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26, blocking member 24 limits linear travel of piston 22 in first direction 28 to first limit
position 30 of piston 22 such that rotational travel of the back support structure 14 about axis of
rotation 17 is limited from rotating back support structure 14 beyond first reclined position FR.
With blocking member 24 in second position 33, blocking member 24 permits linear travel of
piston 22 in first direction 28 beyond first limit position 30 of piston 22 such that rotational
travel of back support structure 14 about axis of rotation 17 is permitted beyond first reclined
position FR to second reclined position SR. Method 53 further includes step 61 of rotating back

support structure 14 about axis of rotation 17 to the second reclined position SR.

[0040] As mentioned earlier, transformable seat assembly 10 further includes seat cushion 34
positioned in overlying relationship to seat support structure 12 and includes back cushion 38
and lumbar cushion 40 positioned in overlying relationship to back support structure 14. In
addition, cylinder 20 is pivotally secured to one of back support structure 14 or seat support
structure 12 and piston 22 is pivotally secured to the other of the one of the back support
structure 14 or the seat support structure 12. With rotating back support structure 14 about axis
of rotation 17 the pivotal securement permits cylinder 20 to pivotally rotate relative to the one of
the back support structure 14 or the seat support structure 12 and permits piston 22 to pivotally
rotate relative to the other of the one of the back support structure 14 or the seat support

structure 12.

[0041] Step 59 of moving the blocking member 24 positioned within the cylinder 20 further
includes activating motor 54 to rotate threaded shaft 48, as seen in FIGS. 4A-4C. Blocking
member 24 defines opening 46, which extends within and along length L of blocking member
24, Plurality of threads (not shown) defined by blocking member 24 are positioned along
surface S of opening 46 within blocking member 24. Threaded shaft 48, associated with the
opening 46 defined by blocking member 24, defines plurality of threads (not shown) compatible
with the plurality of threads (not shown) defined by blocking member 24. Plurality of threads
(not shown) of first end portion 50 of threaded shaft 48 engages the plurality of threads (not
shown) defined by blocking member 24 and second end portion 52 of threaded shaft 48 is
connected to motor 54. Rotation of threaded shaft 48 imparts linear movement of blocking
member 24 along cylinder 20. With rotating threaded shaft 48 in a first rotational direction 55,
for example as seen in FIG. 4B, blocking member 24 moves from first position 26 to second
position 33, as seen in FIG. 4C. With blocking member 24 in second position 33, as seen in

FIG. 4C, and with rotating threaded shaft in second rotational direction 57, for example as seen
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in FIG. 4C, results in moving blocking member 24 from second position 33 to first position 26

of either FIGS. 4A or 4B.

[0042] In referring to FIGS. 6-8 second example of transformable seat assembly 62 includes
seat support structure 12 and back support structure 14 connected to seat support structure 12
with hinge 16, which defines an axis of rotation 17. Actuator assembly 18 includes cylinder
20’ and piston 22’ positioned within cylinder 20°. Cylinder 20’ is secured to one of back
support structure 14 or seat support structure 12. In this example cylinder 20’ is secured to seat
support structure 12. Piston 22’ is secured to the other of the one of back support structure 14 or
seat support structure 12 and in this example is secured to back support structure 14. In this
second example, seat assembly 62 has actuator assembly 18’ wherein cylinder 20’ is pivotally
secured to one of back support structure 14 or seat support structure 12 and in this example
cylinder 20’ is pivotally secured to seat support structure 12 with pivot connector 42. In this
second example, seat assembly 62 has actuator assembly 18” wherein piston 22’ is pivotally
secured to one of back support structure 14 or seat support structure 12 and in this example

piston 22’ is pivotally secured to back support structure 14 with pivot connector 44.

[0043] Blocking member 24’ is positioned within and adjustable along cylinder 20°. Blocking
member 24, as shown in FIGS. 9A and 9B, is shown in first position 26°, wherein first position
26’ is the same position for second example of transformable seat assembly 62 in FIGS. 9A and
9B. In FIG. 6, in this example, back support structure 14 is positioned in upright position U.
Back support structure 14, for example, is locked in position with traditional locking and
unlocking engagements for such second example of transformable seat assembly 62, which can
be found in use as mentioned above within an aircraft passenger seat for example. An occupant
can sit down on transformable seat assembly 62 and the occupant can choose to recline back
support structure 14. At that time the occupant can push an actuator button, not shown, which
can unlock a locking securement of back support structure 14 and allow occupant to rotate back
support structure 14, about axis of rotation 17 of hinge 16 in direction R as seen in FIG. 7 to first
reclined position FR. With transformable seat assembly 62 positioned in upright position U, as
seen in FIG. 6, piston 22’ is positioned abutting blocking member 24’ as seen in FIG. 9A. With
blocking member 24’ in first position 26, piston 22’ has piston head 23’ is permitted to travel
between abutting blocking member 24’ in first limit position 30’ limiting linear travel of piston
22’ in first direction 28 and end 58 of cylinder 20’ spaced apart in an opposing second direction

66 from blocking member 24°, such that with piston head 23’ traveling to end 58 of cylinder
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20’, rotational travel of the back support structure 14, about axis of rotation 17, is limited from

rotating back support structure 14 beyond first reclined position FR, as seen in FIG. 7.

[0044] In second example of transformable seat assembly 62, an occupant can sit down and
choose to recline back support structure 14. At that time, occupant, as mentioned above, can
push an actuator button, not shown, which unlocks a locking securement of back support
structure 14 and allows occupant to rotate back support structure 14 in direction R as shown in
FIG. 7 to first reclined position FR. However, with transformable seat assembly 62 being
unoccupied, with blocking member 24’ in second position 33’as seen in FIG. 9C, blocking
member 24 permits linear travel of piston 22 in first direction 28 relative to cylinder 20’
beyond first limiting position 30” such that rotational travel of back support structure 14, about
axis of rotation 17, rotates into overlying position 68, as seen in FIG. 8, relative to seat support
structure 12. With back support structure 14 in overlying position with respect to seat support
structure 12, occupant of seat assembly 64 is provided an opportunity to extend their legs
outwardly and rest them upon back support structure 14. The rotation of back support structure
14 provides occupant of seat assembly 64 an opportunity to utilize unused space of unoccupied

transformable seat assembly 62 to optimize comfort to occupant of seat assembly 64.

[0045] As earlier mentioned seat cushion 34 is in an overlying position to seat support structure
12 and back cushion 38 and lumbar cushion 40 is in an overlying position relative to back
support structure 14. Lumbar cushion 40, in this example, is releasably secured to at least one of
back cushion 38 or back support structure 14. Releasable securement can be achieved by one of
a number of securement arrangements such as for example with snaps or by way of a sheet of
one of a plurality of flexible hooks or loops secured to lumbar cushion and another sheet of
other of the plurality of flexible hooks or loops secured to at least one of the back support
structure 14 or back cushion 38. Bringing these sheets together engage the plurality of flexible
hooks and loops providing a releasable securement. This releasable securement can permit
removal of lumbar cushion 40, as seen removed in FIG. 8, which permits positioning back
support structure 14 in overlying position overlying seat support structure 12 without lumbar
cushion 40 providing any obstruction to attaining the overlying position 68. With lumbar
cushion 40 removed from the overlying position with respect to back support structure 14 and
back support structure 14 is rotated about axis of rotation 17 and positioned in overlying

relationship with respect to the seat support structure 12, back cushion 38 is positioned in
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contact with seat cushion 34 providing a desirable elevation for which legs of occupant of seat

assembly 64 can rest upon back support structure 14 of transformable seat assembly 62.

[0046] In addition, cylinder 20’ is pivotally secured to one of back support structure 14 or seat
support structure 12. Piston 22’ is pivotally secured to one of the other of the back support
structure 14 or seat support structure 12. The pivotal securement permits rotation of cylinder
20’, in this example, relative to seat support structure 12 with back support structure rotating
about axis of rotation 17 and permits rotation of piston 22°, in this example, relative to back
support structure 14 with back support structure 14 rotating about axis of rotation 17, as seen in

FIG. 8.

[0047] To attain the positions of back support structure 14 to be in upright position U, first
reclined position FR and an overlying position 68 relative to seat support structure 12 as shown
in FIGS. 8-9C, blocking member 24’ of actuator assembly 18’ includes opening 69 defined by
blocking member 24°, which extends along length L’ and through blocking member 24°. A
plurality of threads (not shown) defined by blocking member 24’ are positioned along surface S’
of opening 69 within blocking member 24°. Threaded shaft 48’associated with the plurality of
threads (not shown) defined by blocking member 24°, wherein threaded shaft 48° defines
plurality of threads (not shown) compatible with the plurality of threads (not shown) defined by
blocking member 24°. First end portion 70 of threaded shaft 48°, as seen in FIGS. 9A-C,
engages the plurality of threads (not shown) defined by blocking member 24°. Second end
portion 72 of threaded shaft 48’ is connected to motor 54, which imparts rotation to threaded
shaft 48’resulting in linear movement of blocking member 24’ along cylinder 20°. In addition,
in this example, piston 22‘defines opening 74 which extends within and along length L1 of
piston 22°. With motor 54 activated to rotate threaded shaft 48’ in first rotational direction 55°,
in this example as seen in FIG. 9B, blocking member 24’ travels from first position 26’to second
position 33 as seen in FIG. 9C. With piston head 23 abutting blocking member 24’and
blocking member 24 ’moving toward second position 33°, threaded shaft 48’ extends through and
beyond opening 69 in blocking member 24°, as seen in FIG. 9C, and into opening 74 defined by
piston 22°, which extends within and along length L1 of piston 22°. With blocking member 24’
in second position 33’ rotation of threaded shaft 48’ by motor 54 in second rotational direction
57’, in this example as seen in FIG. 9C, moves blocking member 24’along threaded shaft 48’and
toward first position 26°, as seen in FIGS. 9A and 9B. With blocking member 24’ in first
position 26° with piston head 23’ in abutting relationship to blocking member 24°, back support
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structure 14 is positioned in upright position U, as seen in FIGS. 6 and 9A. With piston head 23’
positioned at end 58 of cylinder 20°, back support structure 14 is positioned in first reclined
position FR, as seen in FIGS. 7 and 9B. With piston head 23’ abutting blocking member
24°with blocking member in second position 33’, as seen in FIG. 9C, back support structure 14
is in overlying position 68 with respect to seat support structure 12, as seen in FIG. 8. With
back support structure 14 in overlying position 68 with respect to seat support structure 12,
occupant of seat assembly 64 can optimize their comfort with use of available space with
transformable seat assembly 62 being unoccupied with resting their legs upon back support

structure 14.

[0048] Method 71 for transforming transformable seat assembly 62, includes step 73, as seen in
FIG. 10, of moving blocking member 24’ positioned within cylinder 20° of actuator assembly
18’, which includes cylinder 20’and piston 22° having piston head 23’ positioned within
cylinder 20°, from first position 26’to second position 33°. Transformable seat assembly 62
includes seat support structure 12 connected to back support structure 14 with hinge 16, which
defines axis of rotation 17. Cylinder 20’ is secured to one of back support structure 14 or seat
support structure 12 and piston 22’ is secured to the other of the one of the back support
structure 14 or seat support structure 12. With blocking member 24’ in first position 26°, piston
head 23’is permitted to travel between, abutting blocking member 24’ in a first limit position
30’ limiting linear travel of piston 22’ in first direction 28 and end 58 of cylinder 20’ positioned
spaced apart in opposing second direction 66 from blocking member 24°, such that with piston
head 23’traveling to end 58 of cylinder 20°, rotational travel of back support structure 14 about
axis of rotation 17 is limited from rotating back support structure 14 beyond first reclined
position FR. Method 71 further includes step 75 of rotating back support structure 14 about axis
of rotation 17 into an overlying position relative to the seat support structure 12 with blocking
member 24’ in second position 33’ permitting linear travel of piston 22’ in first direction 28

beyond first limit position 30°.

[0049] Transformable seat assembly 62 further includes seat cushion 34 positioned in overlying
relationship to seat support structure 12 and back cushion 38 and lumbar cushion 40 positioned
in overlying relationship to back support structure 14. Lumbar cushion 40, in this example, as
described earlier is releasably secured to back support structure 14. Method 71 further includes,

in this example, removing lumbar cushion 40 from back support structure 14 for facilitating
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placing back support structure 14 in overlying position 68 with respect to seat support structure

12 as earlier described.

[0050] With cylinder 20’ pivotally secured to one of back support structure 14 or seat support
structure 12 and piston 22’ pivotally secured to other of the one of back support structure 14 or
seat support structure 12, rotating back support structure 14 about axis of rotation 17 includes
cylinder 20’pivotally rotating relative to the one of the back support structure 14 or seat support
structure 12 and includes piston 22 pivotally rotating relative to the other of the one of the back

support structure 14 or seat support structure 12.

[0051] Step 73 of moving blocking member 24’ positioned within cylinder 20’ further includes
activating motor 54 to rotate threaded shaft 48°. Opening 69 defined by blocking member 24’
extends along length L’ of and through blocking member 24°. Plurality of threads (not shown)
which are defined by blocking member 24’are positioned along surface S’ of opening 69 within
blocking member 24°. Threaded shaft 48°, associated with the plurality of threads (not shown)
defined by blocking member 24°, defines plurality of threads (not shown) which are compatible
with plurality of threads (not shown) defined by blocking member 24°. Plurality of threads (not
shown) of first end portion 70 of threaded shaft 48’engage the plurality of threads (not shown)
defined by blocking member 24’ and a second end portion 72 of threaded shaft 48’ is connected
to motor 54, as seen in FIGS. 9A-C. Motor 54 imparts rotation to threaded shaft 48’resulting in

linear movement of blocking member 24’ along threaded shaft 48’ and along cylinder 20°.

[0052] With rotating of threaded shaft 48 by motor 54 in first rotational direction 55°, as seen
for example in FIG. 9B, blocking member 24° moves from first position 26’ to second position
33’ as seen in FIG. 9C. With the piston head 23’ abutting blocking member 24’ and blocking
member 24’ moving toward second position 33°, threaded shaft 48’extends through and beyond
opening 69 in blocking member 24’ and into opening 74 which extends within and along length
L1 of piston 22’, as seen in FIG. 9C. With threaded shaft 48’ positioned within opening 69 of
piston 22°, back support structure 14 is overlying position 68 with respect to seat support
structure as seen in FIG. 8. With blocking member 24’ in second position 33’, as seen in FIG.
9C, rotation of threaded shaft 48” by motor 54 in second rotational direction 57’ moves blocking
member 24” along threaded shaft 48’ and toward first position 26’ such that with blocking
member 24’ in first position 26°, as seen in FIG. 9A, and piston head 23° abuts blocking

member 24, back support structure 14 is positioned in upright position U, as seen in FIG. 6.

AH25(23547112_1):AWB



30 Sep 2019

2019240561

15
With piston head 23’ positioned at end 58 of cylinder 20°, as seen in FIG. 9B, back support

structure 14, as seen in FIG. 7, is positioned in first reclined position FR. With piston head 23’
positioned abutting blocking member 24 with block member in second position 33°, back
support structure 14 is in overlying position 68 with respect to seat support structure 12 such
that occupant of seat assembly 64 can rest their legs upon back support structure 14 optimizing

comfort to the occupant with utilizing unoccupied transformable seat assembly 62.

[0053] In referring to FIGS. 11 and 12, a first embodiment of third example of transformable
seat assembly 76 is shown and in referring to FIGS. 17-19, a second embodiment of third
example of transformable seat assembly 134 is shown. In referring to FIGS. 11 and 12,
transformable seat assembly 76 includes seat support structure 12 and seat 78 connected to seat
support structure 12 with hinge 80. Hinge 80 defines axis of rotation 79 which provides for
rotation of seat 78 in direction of rotation 91 relative to seat support structure 12, as seen in FIG.
12. Back support structure 14 is connected to seat support structure 12 and extends in upward
direction 82 relative to seat support structure 12. Back cushion 38 is secured to back support
structure 14 and lumbar cushion 40, as seen in FIG. 11, extends along back support structure 14
positioned between back cushion 38 and seat 78. Lumbar cushion 40 is releasably secured to
one of back cushion 38 and back support structure 14. This releasable securement can be
provided with, for example, use of a first sheet (not shown) of a plurality of one of flexible
hooks (not shown) or flexible loops (not shown) that is secured to lumbar cushion 40 and second
sheet (not shown) of a plurality of the other of one of flexible hooks (not shown) or flexible
loops (not shown) that is secured to at least one of back support structure 14 or back cushion 38
such that first sheet (not shown) and the second sheet (not shown) releasably secure to one
another with engagement of the flexible loops and the flexible hooks. As a result, lumbar
cushion 40 can maintain position with respect to transformable seat assembly 76 with
transformable seat assembly 76 occupied and can be removed from back cushion 38 and/or back
support structure 14 when transformable seat assembly 76 is unoccupied and lumbar cushion 40

is not required.

[0054] End portion 84 of seat 78 is positioned closer to back support structure 14 than hinge 80
with seat 78 positioned in an occupant support position 87, as seen in FIG. 11 wherein seat 78 is
in overlying relationship to seat support structure 12. End portion 84 of seat 78 can be rotated in
direction of rotation 91 about axis of rotation 79 of hinge 80, as seen in FIG. 12, which includes

upward direction 82 and direction 86 away from back support structure 14. In first embodiment
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of third example of transformable seat assembly 76, as seen in FIG. 12, with seat 78 rotated
from an occupant support position 87 and lumbar cushion 40 removed occupant of seat
assembly 92 removes seat 78 and lumbar cushion 40 as an obstacle to occupant of seat assembly
92. Occupant of seat assembly 92, as a result, acquires additional knee space and enhanced
comfort to occupant with transformable seat assembly 76 being unoccupied, as will be described

in more detail.

[0055] Seat 78 includes in this example, seat cushion 34 overlies and is supported with seat
support frame 36 of seat support structure 12. In the first embodiment of third example of
transformable seat assembly 76, seat 78 includes first portion 88 and second portion 90
separated by vertical plane V which extends through axis of rotation 79 of hinge 80, as seen in
FIG. 11 . First portion 88 is positioned further from back support structure 14 than second
portion 90, with seat 78 in occupant support position 87. First portion 88 has a first weight and
second portion 90 has a second weight such that the first weight is greater than the second
weight. Seat 78 can rotate in direction of rotation 91, as seen in FIG. 12, to stop member 93
secured to seat support structure 12 and positioned within the travel of seat 78. Stop member 93
blocks any further rotation of seat 78 and first weight of first portion 88 of seat 78 maintains seat

78 in the rotated position as seen in FIG. 12.

[0056] Further included in this example, is connector member 81 which is connected to back
support structure 14 and is secured to second portion 90 of seat 78. Connector member 81 can
be constructed of a flexible material such as nylon or other strong flexible material or can be
constructed of a more rigid material such as metal or plastic and rotatably secured to second
portion 90 of seat 78 and rotatably secured to back support structure 14. Connector member 81
can be used in addition to or in replacement of stop member 93 to prevent over rotation of seat

78 with seat 78 rotated in direction of rotation 91.

[0057] With occupant positioned in seat assembly 92, which is positioned behind and adjacent
to first embodiment of third example of transformable seat assembly 76, and first embodiment
of third example of transformable seat assembly 76 is unoccupied, occupant of seat assembly 92
can have an option of removal of lumbar cushion 40 and rotation of end portion 84 of seat 78 in
direction of rotation 91 about hinge 80. Seat 78 includes, in this example and mentioned earlier,
seat cushion 34 and seat support frame 36 upon which the seat cushion 34 is supported and

overlies. Removal of lumbar cushion 40 and rotation of seat 78, which includes seat cushion 34
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and seat support frame 36, removes lumbar cushion 40 and seat 78 as obstacles with respect to
occupant of seat assembly 92 accessing usable space of transformable seat assembly 76 of FIG.

12.

[0058] In this first embodiment of the third example of transformable seat assembly 76, as seen
in FIGS. 11 and 12, with lumbar cushion 40 removed from between back cushion 38 and secat
78, access, as seen in FIG. 19, is provided from back side BS of back support structure 14 to
beyond front side FS of back support structure 14 through an opening 151, as seen for an
example in FIG. 19, defined by first support structure 95 spaced apart from second support
structure 97 of back support structure 14. In addition with end portion 84 of seat 78 rotated in
direction of rotation 91 about hinge 80 from occupant support position 87, as seen in FIGS. 11
and 12, access is provided to space end portion 84 of seat 78 occupied prior to being rotated
from occupant support position 87. This transformation of first embodiment of second example
of transformable seat assembly 76 provides occupant of seat assembly 92 an opportunity, as
mentioned earlier, to obtain more knee room and enhanced comfort with transformable seat

assembly 76 unoccupied.

[0059] In referring to FIGS. 17-18 , second embodiment of third example of transformable seat
assembly 134 is shown including seat support structure 12 and seat 98 connected to seat support
structure 12 with hinge 136. Hinge 136 is positioned on front side portion F of seat support
structure 12 spaced apart from back support structure 14 in direction 86 away from back support
structure 14. Seat 98 includes first end portion 138 which includes end portion 84 of seat 98 and
second opposing end portion 140. With seat 98 in an occupant support position 141 as seen
with respect to seat assembly 142 positioned behind and adjacent to transformable seat assembly
134, first end portion 138 is positioned closer to back support structure 14 than second opposing
end portion 140. With seat 98 of transformable seat assembly 134 in a deployed position 135
rotated from occupant support position 141 about axis of rotation 137 of hinge 136, seat 98
extends in upward direction 120 away from seat support structure 12. In this example, seat 98
extends rotated in forward direction 86 beyond vertical plane V, as seen in FIG. 17. This
position is resiliently maintained, in this example, with hinge 136 being torsion spring 144,
wherein torsion spring 144 includes first arm 146 abutting seat 98 and second arm 148 abutting

seat support structure 12,
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[0060] In this example, seat 98 unused or unoccupied will be positioned in deployed position
135 as shown in FIGS. 17 and 18. Torsion spring 144 will maintain seat 98 in the deployed
position until an occupant sits onto seat 98 rotating seat into occupied support position as seen
with respect to seat assembly 142 wherein seat 98 is positioned into occupant support position
141 such that seat 98 overlies seat support structure 12 and seat support structure 12 provides

support to the occupant and seat 98.

[0061] Second embodiment of third example of transformable seat assembly 134 includes back
cushion 38 overlying back support structure 14. Seat 98 includes, in this example, seat cushion
34. Further included is lumbar cushion 40 positioned between back cushion 38 and seat cushion
34. As described earlier, lumbar cushion 40 is releasably secured to one of back support
structure 14 or back cushion 38. With transformable seat assembly 134 unoccupied, occupant in
seat assembly 142 positioned behind and adjacent to transformable seat assembly 134 can

choose to have lumbar cushion 40 removed, as seen in FIG. 18.

[0062] In this example seat support structure includes a support structure 150, as seen for
example in FIG. 19. Support structure 150 is positioned below seat 98 with seat 98 in occupant
support position 141 as shown for example in FIGS. 17-19. Support structure 150 is accessible
from a back side BS of back support structure 14 with lumbar cushion 40 removed, as seen in
FIGS. 18 and 19, from back support structure 14 unblocking opening 151, as seen for example
in FIG. 19, which is defined by first support structure 95 spaced apart from second support
structure 97 of back support structure 14 and with end portion 84 of seat 98 rotated about axis of
rotation 137 away from occupant support position 141. Transformable seat assembly 134
provides occupant of seat assembly 142 additional usable space with respect to unoccupied
transformable seat assembly 134, As a result, occupant as seen in FIG. 18, can extend their legs
through to transformable seat assembly 134 wherein support structure 150, as seen for example
in FIG. 19, can provide support to occupant’s legs. In this example, support structure 150
includes webbing 152 secured to seat support structure 12 such that occupant of seat assembly

142 can have their legs supported with webbing 155.

[0063] In referring to FIG. 17, transformable seat assembly 134 includes seat support structure
12 and seat 98 connected to seat support structure 12 with hinge 136 having axis of rotation 137
which includes torsion spring 144 providing for rotation of seat 98 relative to seat support

structure 12. Transformable seat assembly 134 further includes back support structure 14
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connected to seat support structure 12 and back support structure 14 extends in upward direction
120 relative to seat support structure 12. Torsion spring 144 is positioned on front portion F of
seat support structure 12 spaced apart from back support structure 14 in direction 86 away from
back support structure 14. Torsion spring 144 resiliently maintains seat 98 extending away from
seat support structure in deployed position 135. Lumbar cushion 40 is removably positioned in
overlying position relation to back support structure 14. When seat 98 is occupied, as seen in
FIG. 17, with seat assembly 142, seat 98 rotates about axis of rotation 137 of torsion spring 144
from deployed position 135 as seen in FIG. 17 with respect to seat assembly 134, to occupant
support position 141 with respect to seat assembly 142, with seat support structure 12 providing
support to seat 98. When the seat becomes unoccupied, torsion spring 144 positions seat 98
with rotating seat 98 about axis of rotation 137 from occupant support position 141, as seen with
respect to seat assembly 142, to deployed position 135 wherein seat 98 extends away from seat
support structure. This positioning of seat 98 in deployed position 135 with seat 98 unoccupied
provides many benefits to those for example who service an aircraft. The deployed position 135
provides for ease in cleaning underneath seats as well as for ease with respect to routine

inspections.

[0064] In referring to FIG. 20, method 158 for transforming transformable seat assembly,
includes step 160 of removing lumbar cushion 40 from back support structure 14, wherein back
support structure 14 defines opening 151 through back support structure 14, as seen for example

in FIG. 19, and removal of lumbar cushion 40 unblocks opening 151.

[0065] Method 158 further includes step 162 of rotating a seat 78, which is connected to seat
support structure 12 with hinge 80 defining axis of rotation 79, such that seat 78 is rotated about
axis of rotation 79 from occupant support position 87, with seat 78 overlying seat support

structure 12, to deployed position 85 wherein seat 78 extends away from seat support structure

12.

[0066] Step 160 of removing lumbar cushion 40 further includes disengaging lumbar cushion 40
from at least one of back cushion 38 secured to the back support structure 14 or back support
structure 14. Disengaging in this example includes unsecuring releasably secured lumbar
cushion 40 from one of back support structure 14 or back cushion 38 as discussed earlier with
respect to lumbar cushion 40 being releasably secured to back support structure 14 or back

cushion 38. Back support structure 14 defines opening 151, as seen for example in FIG. 19,
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with first support structure 95 of back support structure 14 spaced apart from second support
structure 97 of back support structure 14. Step 162 of rotating seat 78 includes end portion 84 of
seat 78 positioned closer to back support structure 14 than hinge 80 with seat 78 in occupant
support position 87, rotates in upward direction 82 away from seat support structure 12 and in
direction 86 away from back support structure 14. Method 158 provides occupant of a seat
assembly positioned adjacent and behind an unoccupied transformable seat assembly to access

usable space of an unoccupied transformable seat assembly to enhance the occupant’s comfort.

[0067] In referring to FIGS. 13-15, fourth example of transformable seat assembly 94 is shown
in which fourth example of transformable seat assembly 94 includes seat support structure 12
and seat 98 connected to seat support structure 12 with first hinge 100, having first axis of
rotation 101 which provides for rotation of seat 98 relative to seat support structure 12. In this
example, seat 98 includes seat cushion 34. Back support structure 14 is connected to seat
support structure 12, in this example, with hinge 16 and back support structure 14 is positioned
on back side B of seat support structure 12. Back support structure 14 further includes back
cushion 38 secured to back support structure 14. First hinge 100 is positioned on an opposing

front side F of seat support structure 12.

[0068] Seat 98 has front end portion 102 and rear end portion 104 such that with seat 98 of
fourth example of transformable seat assembly 94 in an occupant support position 87, as seen in
FIG. 13, rear end portion 104 is positioned closer to back support structure 14 than front end
portion 102. As seen in FIG. 11, front end portion 102 of seat 98 is positioned overlying first
hinge 100. In this example, first hinge 100 includes a torsion spring 106 with first arm 108 of
torsion spring 106 positioned against seat 98 and second arm 110 positioned against seat support

structure 12. Front end portion 102 of seat 98 is positioned overlying first hinge 100.

[0069] Fourth example of transformable seat assembly 94 further includes wall member 112
having first end portion 114 connected to back support structure 14 with second hinge 116
having second axis of rotation 117. Transformable seat assembly 94 is rotatable about first axis
of rotation 101 from an occupant occupying support position 87 overlying seat support structure
12, as seen in FIG. 13 to deployed position 119 extending away from seat support structure 12.
Wall member 112 is rotatable about second axis of rotation 117 from an overlying position with
respect to the back support structure 14 to wall member 112 extending away from back support

structure 14 as seen in FIG. 15.
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[0070] Lumbar cushion 40 is secured to wall member 112. With seat 98 in occupant occupying
support position 87, as seen in FIG. 13, lumbar cushion 40 extends between back cushion 38
and seat cushion 34. With fourth example of transformable seat assembly 94 unoccupied,
occupant of seat assembly 96, positioned behind and adjacent to fourth example of
transformable seat assembly 94, can optimize use of unoccupied fourth example of
transformable seat assembly 94 with rotation of second opposing end portion 118 of wall
member 112, Wall member 112 rotates about second axis of rotation 117 of second hinge 116
and lumbar cushion 40 rotates with wall member 112. Second opposing end portion 118 of wall
member 112 further includes third hinge 122 connecting wall member 112 to, in this example,
second wall member 124, as seen in FIGS. 14 and 15. Second wall member 124 further
includes fourth hinge 126 connecting second wall member 124 to third wall member 128. Third
wall member 128 further includes fifth hinge 130 connecting the third wall member 128 to seat
98 wherein second opposing end portion of wall member 112 is linked to seat 98 in this

example.

[0071] With the seat 98 in occupant occupying support position 87 as seen in FIG. 13, second
and third wall members 124 and 128 fold with respect to each other and are positioned between
seat 98 and seat support structure 12. Wall members can be constructed from one of a number

of materials such as a film, plastic panel, metal panel and the like.

[0072] With seat 98 in deployed position 119 as seen in FIG. 15, seat 98 is positioned extending
away from back support structure 14 and in this example extending away from vertical plane
V1, which extends through central axis of rotation A1l of first hinge 100. In deployed position
119, seat 98 extends beyond vertical plane V1, the weight of seat 98 can facilitate maintaining
seat 98 in deployed position 119. With the use of torsion spring 106, seat 98 can also be
maintained in the deployed position 119. In addition, with seat 98 in deployed position 119,
wall member 112, second wall member 124 and third wall member 128 are positioned spaced

apart from at least a portion of seat support structure 12.

[0073] With seat 98 in deployed position 119 and wall member 112 rotated about second axis of
rotation 117 of second hinge away from back support structure 14, wall member 112 unblocks
opening 151, as seen as an example in FIG. 19. Opening 151 is defined by and through back
support structure 14, for example, by first support structure 95 spaced apart from a second

support structure 97 of back support structure 14. Opening 151 provides access from back side
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BS of back support structure 14 to front side FS of back support structure 14 and to support
structure 150 of seat support structure 12. With occupant of seat assembly 96 positioned behind
and adjacent to unoccupied fourth example of transformable seat assembly 94, occupant can
access support structure 150 through opening 151 so as to utilize space of unoccupied fourth
example of transformable seat assembly 94 to extend occupant’s legs and rest them upon

support structure 150 enhancing comfort to occupant of seat assembly 96.

[0074] In referring to FIG. 16, method 152 for transforming fourth example of transformable
seat assembly 94 is shown, which includes step 154 of rotating seat 98 connected to seat support
structure 12 with first hinge 100, having a first axis of rotation 101, from an occupant occupying
support position 87, with seat 98 overlying seat support structure 12, to a deployed position 119,
such that seat 98 extends away from seat support structure 12. Method 152 further includes step
156 of rotating wall member 112, having a lumbar cushion 40 secured to wall member 112 and
having a first end portion 114 connected to back support structure 14 with second hinge 116
having second axis of rotation 117, from overlying back support structure 14 to lumbar cushion

40 extending away from back support structure 14 as seen in FIG. 15, as seen in FIG. 15

[0075] Step 154 of rotating seat 98 to deployed position 119 positions seat 98 extending away
from vertical plane V1 which extends through first axis of rotation 101 and extending away
from back support structure 14. In this example, wall member 112 is linked to seat 98 such that
with seat 98 in deployed position 119, wall member 112 is positioned spaced apart in upward
direction 120 upward from seat support structure 12 and extending away from back support
structure 14. Step 156 of rotating wall member 112 includes removing wall member 112 from
blocking relationship with opening 151 defined by back support structure 14, as seen for
example in FIG. 19 wherein first support structure 95 is spaced apart from second support
structure 97 of back support structure defines opening 151. Opening 151 provides access from
back side BS of back support structure 14 to front side FS of back support structure 14 and to
support structure 150 of seat support structure 12 as seen for example in FIG. 19. As mentioned
earlier, with occupant of seat assembly 96 positioned behind and adjacent to unoccupied fourth
example of transformable seat assembly 94, occupant can access support structure 150 through
opening 151 so as to utilize space of unoccupied fourth example of transformable seat assembly
94 to extend occupant’s legs and rest them upon support structure 150 enhancing comfort to

occupant of seat assembly 96.
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Clause Al: A transformable seat assembly comprising a seat support structure; a back
support structure is connected to the seat support structure with a hinge wherein the hinge
defines an axis of rotation; an actuator assembly comprising a cylinder and a piston positioned
within the cylinder wherein the cylinder is secured to one of the back support structure or the
seat support structure, the piston is secured to other of the one of the back support structure or
the seat support structure, and a blocking member positioned within and adjustable along the
cylinder wherein with the blocking member in a first position, the blocking member limits linear
travel of the piston in a first direction to a first limit position of the piston such that rotational
travel of the back support structure about the axis of rotation is limited from rotating the back
support structure beyond a first reclined position; and with the blocking member in a second
position, the blocking member permits linear travel of the piston in the first direction beyond the
first limit position of the piston such that rotational travel of the back support structure about the
axis of rotation is permitted to rotate beyond the first reclined position to a second reclined

position.

Clause A2: The transformable seat assembly of Clause Al, further includes a seat

cushion positioned overlying a seat support portion of the seat support structure.

Clause A3: The transformable seat assembly of Clause Al or A2, further includes a

back cushion positioned overlying the back support structure.

Clause A4: The transformable seat assembly of any of Clauses A1-A3 further includes a

lumbar cushion positioned overlying the back support structure.

Clause AS: The transformable seat assembly of any of Clauses A1-A4 wherein the
cylinder is pivotally secured to one of the back support structure or the seat support structure
and the piston is pivotally secured to other of the one of the back support structure or the seat

support structure.

Clause A6: The transformable seat assembly of any of Clauses A1-A5, wherein the
blocking member further includes an opening defined by the blocking member, which extends
within and along a length of the blocking member, wherein a plurality of threads defined by the

blocking member are positioned along a surface of the opening within the blocking member.

Clause A7: The transformable seat assembly of Clause A6, further includes a threaded
shaft, associated with the opening defined by the blocking member, wherein the threaded shaft
defines a plurality of threads compatible with the plurality of threads defined by the blocking

member.
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Clause AS8: The transformable seat assembly of Clause A7, wherein the plurality of
threads of a first end portion of the threaded shaft engage the plurality of threads defined by the

blocking member; and a second end portion of the threaded shaft is connected to a motor

Clause A9: The transformable seat assembly of Clause A8, wherein the motor imparts
rotation to the threaded shaft, which results in linear movement of the blocking member along

the cylinder.

Clause A10: The transformable seat assembly of Clause A9, wherein with rotation of
the threaded shaft by the motor in a first rotational direction, the blocking member moves from

the first position toward the second position.

Clause Al11: The transformable seat assembly of Clause A9, wherein with rotation of
the threaded shaft by the motor in a second rotational direction, the blocking member moves

from the second position toward the first position.

Clause A12: The transformable seat assembly of any of Clauses A1-A11, wherein with
the blocking member in the first position, the blocking member is a first distance from an end of
the cylinder such that with the piston positioned at the end of the cylinder, the back support

structure is in an upright position.

Clause A13: The transformable seat assembly of Clause A12, wherein with the blocking
member in the second position, the blocking member is a second distance from the end of the

cylinder; and the second distance is greater than the first distance.

Clause Al14: A method for transforming a transformable seat assembly comprising steps
of moving a blocking member from a first position to a second position with the blocking
member positioned within a cylinder of an actuator assembly, which includes the cylinder and a
piston positioned within the cylinder, wherein the transformable seat assembly comprises a seat
support structure connected to a back support structure with a hinge, which defines an axis of
rotation; the cylinder is secured to one of the back support structure or the seat support structure;
the piston is secured to other of the one of the back support structure or the seat support
structure; with the blocking member in a first position, the blocking member limits linear travel
of the piston in a first direction to a first limit position of the piston such that rotational travel of
the back support structure about the axis of rotation is limited from rotating the back support
structure beyond a first reclined position; and with the blocking member in a second position,
the blocking member permits linear travel of the piston in the first direction beyond the first

limit position of the piston such that rotational travel of the back support structure about the axis
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of rotation is permitted beyond the first reclined position to a second reclined position; and

rotating the back support structure about the axis of rotation to the second reclined position.

Clause A15: The method of Clause A14, wherein the transformable seat assembly

further includes a seat cushion positioned in overlying relationship to the seat support structure.

Clause A16: The method of Clause A14 or A15, wherein the transformable seat
assembly further includes a back cushion and a lumbar cushion positioned in overlying

relationship to the back support structure.

Clause A17: The method of any of Clauses A14-A16 wherein with the cylinder
pivotally secured to the one of the back support structure or the seat support structure and the
piston pivotally secured to other of the one of the back support structure or the seat support
structure, rotating the back support structure about the axis of rotation includes the cylinder
pivotally rotating relative to the one of the back support structure or the seat support structure
and includes the piston pivotally rotating relative to the other of the one of the back support

structure or the seat support structure.

Clause A18: The method of any of Clauses A14-A17, moving the blocking member
positioned within the cylinder further includes activating a motor to rotate a threaded shaft,
wherein the blocking member defines an opening which extends in a direction within and along
a length of the blocking member; a plurality of threads defined by the blocking member are
positioned along a surface of the opening within the blocking member; a threaded shatft,
associated with the opening defined by the blocking member; the threaded shaft defines a
plurality of threads compatible with the plurality of threads defined by the blocking member; the
plurality of threads of a first end portion of the threaded shaft engages the plurality of threads
defined by the blocking member and a second end portion of the threaded shaft is connected to
the motor; and rotating of the threaded shaft imparts linear movement of the blocking member

along the cylinder.

Clause A19: The method of Clause A18, wherein rotating the threaded shaft in a first

rotational direction moves the blocking member from the first position to the second position.

Clause A20: The method of Clause A18 or A19, further includes, with the blocking
member in the second position, rotating the threaded shaft in a second rotational direction

moving the blocking member from the second position to the first position.

Clause B1: A transformable seat assembly comprising a seat support structure; a back

support structure is connected to the seat support structure with a hinge which defines an axis of
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rotation; an actuator assembly comprising a cylinder and a piston positioned within the cylinder,
wherein the cylinder is secured to one of the back support structure or the seat support structure;
the piston is secured to other of the one of the back support structure or the seat support
structure; and a blocking member positioned within and adjustable along the cylinder wherein
with the blocking member in a first position, the piston has a piston head permitted to travel
between abutting the blocking member in a first limit position limiting linear travel of the piston
in a first direction and an end of the cylinder spaced apart in an opposing second direction from
the blocking member, such that with the piston head traveling to the end of the cylinder,
rotational travel of the back support structure about the axis of rotation is limited from rotating
the back support structure beyond a first reclined position; and with the blocking member in a
second position, the blocking member permits linear travel of the piston in the first direction
beyond the first limit position such that rotational travel of the back support structure rotates

about the axis of rotation into an overlying position relative to the seat support structure.

Clause B2: The transformable seat assembly of Clause B1 further includes a seat

cushion in an overlying position to the seat support structure.

Clause B3: The transformable seat assembly of Clause B1 or Clause B2 further includes
a back cushion and a lumbar cushion in an overlying position relative to the back support

structure.

Clause B4: The transformable seat assembly of Clause B3, wherein the lumbar cushion

is releasably secured to at least one of the back cushion or the back support structure.

Clause B5: The transformable seat assembly of claim B4, with the lumbar cushion
removed from the overlying position with respect to the back support structure and the back
support structure is rotated about the axis of rotation and positioned in overlying relationship
with respect to the seat support structure, the back cushion is positioned in contact with a seat

cushion.

Clause B6: The transformable seat assembly of any of Clauses B1-B5 wherein the
cylinder is pivotally secured to one of the back support structure or the seat support structure
and the piston is pivotally secured to one of other of the back support structure or the seat

support structure.

Clause B7: The transformable seat assembly of any of Clauses B1-B6, the blocking

member further includes an opening defined by the blocking member which extends along a
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length of and through the blocking member and a plurality of threads defined by the blocking

member are positioned along a surface of the opening within the blocking member.

Clause B8: The transformable seat assembly of Clause B7, further includes a threaded
shaft, associated with the plurality of threads defined by the blocking member, wherein the
threaded shaft defines a plurality of threads compatible with the plurality of threads defined by
the blocking member.Clause B9: The transformable seat assembly of Clause B8, wherein a first

portion of the threaded shaft engages the plurality of threads defined by the blocking member.

Clause B10: The transformable seat assembly of Clause B9, further includes
a second end portion of the threaded shaft is connected to a motor which imparts rotation to the
threaded shaft resulting in linear movement of the blocking member along the threaded shaft

and along the cylinder.

Clause B11: The transformable seat assembly of Clause B10, wherein with rotation of
the threaded shaft by the motor in a first rotational direction, the blocking member moves from

the first position toward the second position.

Clause B12: The transformable seat assembly of Clause B11, wherein with the piston
head abutting the blocking member and the blocking member moving toward the second
position, the threaded shaft extends through and beyond the opening in the blocking member
and into an opening defined by the piston, which extends within and along a length of the

piston.

Clause B13: The transformable seat assembly of any of Clauses B10-B12, wherein with
the blocking member in the second position, rotation of the threaded shaft by the motor in a
second rotational direction moves the blocking member along the threaded shaft and toward the

first position.

Clause B14: The transformable seat assembly of Clause B13, with the blocking member
in the first position with the piston head in abutting relationship to the blocking member, the

back support structure is positioned in an upright position.

Clause B15: A method for transforming a transformable seat assembly comprising steps
of moving a blocking member from a first position to a second position with the blocking
member positioned within a cylinder of an actuator assembly, which comprises the cylinder and
a piston having a piston head positioned within the cylinder, wherein the transformable seat
assembly comprises a seat support structure connected to a back support structure with a hinge,

which defines an axis of rotation; the cylinder is secured to one of the back support structure or
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the seat support structure; the piston is secured to other of the one of the back support structure
or the seat support structure; and with the blocking member in the first position, the piston head
is permitted to travel between, abutting the blocking member in a first limit position limiting
linear travel of the piston in a first direction and an end of the cylinder positioned spaced apart
in an opposing second direction from the blocking member, such that with the piston traveling
to the end of the cylinder, rotational travel of the back support about the axis of rotation is
limited from rotating the back support structure beyond a first reclined position; and rotating the
back support structure about the axis of rotation into an overlying position relative to the seat
support structure with the blocking member in the second position permitting linear travel of the

piston in the first direction beyond the first limit position.

Clause B16: The method of Clause B15 wherein the transformable seat assembly further
includes a seat cushion positioned in overlying relationship to the seat support structure; a back
cushion and a lumbar cushion positioned in overlying relationship to the back support structure;

and the lumbar cushion is releasably secured to the back support structure.

Clause B17 The method of Clause B16 further includes removing the lumbar

cushion from the back support structure.

Clause B18: The method of any of Clauses B15-B17, wherein with the cylinder
pivotally secured to one of the back support structure or the seat support structure and the piston
pivotally secured to other of the one of the back support structure or the seat support structure,
rotating the back support structure about the axis of rotation includes the cylinder pivotally
rotating relative to the one of the back support structure or the seat support structure and
includes the piston pivotally rotating relative to other of the one of the back support structure or

the seat support structure.

Clause B19: The method of any of Clauses B15-B18, wherein moving the blocking
member positioned within the cylinder further includes activating a motor to rotate a threaded
shaft, wherein an opening defined by the blocking member extends along a length of and
through the blocking member; a plurality of threads defined by the blocking member are
positioned along a surface of the opening within the blocking member;  the threaded shaft,
associated with the threads defined by the blocking member, defines a plurality of threads
compatible with the plurality of threads defined by the blocking member; the plurality of threads
of a first end portion of the threaded shaft engage the plurality of threads defined by the
blocking member and a second end portion of the threaded shaft is connected to a motor which

imparts rotation to the threaded shaft resulting in linear movement of the blocking member
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along the threaded shaft and along the cylinder; with rotating of the threaded shaft by the motor
in a first rotational direction, the blocking member moves from the first position to the second
position; and with the piston head abutting the blocking member and the blocking member
moving toward the second position, the threaded shaft extends through and beyond the opening
in the blocking member and into an opening which extends within and along a length of the

piston.

Clause B20: The method of Clause B19, with the blocking member in the second
position, rotating of the threaded shaft by the motor in a second rotational direction moves the
blocking member along the threaded shaft and toward the first position such that with the
blocking member in the first position and the piston head abuts the blocking member, the back

support structure is positioned in an upright position.

Clause C1: A transformable seat assembly comprising a seat support structure; a seat
connected to the seat support structure with a hinge, which defines an axis of rotation; a back
support structure connected to the seat support structure, which extends in an upward direction
relative to the seat support structure; a back cushion secured to the back support structure; and a
lumbar cushion extends along the back support structure positioned between the back cushion
and the seat, wherein the lumbar cushion is releasably secured to one of the back cushion or the
back support structure; and an end portion of the seat, positioned closer to the back support
structure than the hinge with the seat positioned in an occupant support position, can rotate in a
direction of rotation about the axis of rotation which includes the upward direction and a

direction away from the back support structure.

Clause C2: The transformable seat assembly of Clause C1, wherein the seat includes a

seat cushion.

Clause C3: The transformable seat assembly of Clause C2, wherein the seat includes a

seat support frame upon which the seat cushion overlies.

Clause C4: The transformable seat assembly of any of Clauses C1-C3, further including

a stop member secured to the seat support structure.

Clause C5: The transformable seat assembly of Clause C4, wherein the stop member is

positioned in a blocking relationship to rotation of the seat about the axis of rotation.

Clause C6: The transformable seat assembly of any of Clauses C1-C5, wherein with the
lumbar cushion removed from between the back cushion and the seat, access is provided from a

back side of the back support structure, to beyond a front side of the back support structure
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through an opening defined by a first support structure spaced apart from a second support
structure of the back support structure; and with the end portion of the seat rotated in the
direction of rotation about the hinge, from an occupant support position, access is provided to
space the end portion of the seat occupied prior to being rotated from the occupant support

position.

Clause C7: The transformable seat assembly of any of Clauses C1-C6, wherein the seat
comprises a first portion and a second portion separated by a vertical plane which extends

through the axis of rotation.

Clause C8: The transformable seat assembly of Clause 7, wherein the first portion is
positioned further from the back support structure than the second portion with the seat in an
occupant support position; the first portion comprises a first weight and the second portion

comprises a second weight; and the first weight is greater than the second weight.

Clause C9: The transformable seat assembly of any of Clauses C1-C8 wherein the hinge
is positioned on a front side portion of the seat support structure spaced apart from the back

support structure in the direction away from the back support structure.

Clause C10: The transformable seat assembly of Clause 9, wherein the seat comprises a
first end portion and a second opposing end portion; and with the seat in an occupant support
position, which includes the end portion of the seat, the first end portion is positioned closer to
the back support structure than the second opposing end portion and with the seat rotated about
the axis of rotation of the hinge, the seat extends in the upward direction away from the seat

support structure.

Clause C11: The transformable seat assembly of Clause 9 or Clause 10, wherein the

hinge comprises a torsion spring.

Clause C12: The transformable seat assembly of Clause 11, wherein torsion spring

comprises a first arm abutting the seat and a second arm abutting the seat support structure.

Clause C13: The transformable seat assembly of Clause 12, wherein the seat includes a

seat cushion.

Clause C14: The transformable seat assembly of Clause 13, wherein the lumbar cushion

is positioned between the back cushion and the seat cushion.

Clause C15: The transformable seat assembly of Clause 14, wherein the seat support

structure comprises a support structure positioned below the seat with the seat in an occupant
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support position, wherein the support structure is accessible from a back side of the back support
structure with the lumbar cushion removed from the back support structure unblocking an
opening defined by a first support structure spaced apart from a second support structure of the
back support structure and the first end portion of the seat rotated about the axis of rotation away

from the occupant support position.

Clause C16: A transformable seat assembly comprising a seat support structure; a seat
connected to the seat support structure with a hinge having an axis of rotation comprising a
torsion spring providing for rotation of the seat relative to the seat support structure; a back
support structure is connected to the seat support structure and the back support structure
extends in an upward direction relative to the seat support structure, wherein the torsion spring
is positioned on a front portion of the seat support structure spaced apart from the back support
structure in a direction away from the back support structure, wherein the torsion spring
resiliently maintains the seat extending away from the seat support structure in a deployed

position.

Clause C17: The transformable seat assembly of Clause 16, further includes a lumbar

cushion removably positioned in an overlying position related to the back support structure.

Clause C18: The transformable seat assembly of Clause 16 or Clause 17, wherein when
the seat is occupied, the seat is rotated about the torsion spring to an occupant support position
with the seat in overlying relationship to the seat support structure; and when the seat becomes
unoccupied, the torsion spring rotates the seat about the axis of rotation from the occupant

support position to the deployed position.

Clause C19: A method for transforming a transformable seat assembly comprising steps
of removing a lumbar cushion from a back support structure, wherein the back support structure
defines an opening through the back support structure and removal of the lumbar cushion
unblocks the opening and rotating a seat, which is connected to a seat support structure with a
hinge defining an axis of rotation, such that the seat is rotated about the axis of rotation from an
occupant support position, with the seat overlying the seat support structure, to a deployed

position wherein the seat extends away from seat support structure.

Clause C20: The method of Clause 19 wherein removing the lumbar cushion further
includes disengaging the lumbar cushion from at least one of a back cushion secured to the back

support structure or the back support structure and the back support structure defines the
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opening with a first support structure of the back support structure spaced apart from a second

support structure of the back support structure.

Clause C21: The method of Clause 19 or Clause 20, wherein rotating the seat, which
includes a first end portion of the seat positioned closer to the back support structure than the
hinge with the seat in the occupant support position, rotates in an upward direction away from

the seat support structure and in a direction away from the back support structure.

Clause D1: A transformable seat assembly comprising a seat support structure; a seat
connected to the seat support structure with a first hinge having a first axis of rotation; a back
support structure connected to the seat support structure, wherein the back support structure is
positioned on a back side portion of the seat support structure and the first hinge is positioned on
an opposing front side portion of the seat support structure; and a wall member having a first
end portion connected to the back support structure with a second hinge having a second axis of
rotation, wherein the seat is rotatable about the first axis of rotation from an occupant support
position overlying the seat support structure to a deployed position extending away from the seat
support structure and the wall member is rotatable about the second axis of rotation from an
overlying position with respect to the back support structure to the wall member extending away

from the back support structure.

Clause D2: The transformable seat assembly of Clause D1, wherein the seat has a front
end portion and a rear end portion such that with the seat in the occupant support position the

rear end portion is positioned closer to the back support structure than thefront end portion.

Clause D3: The transformable seat assembly of Clause D2, wherein the front end

portion of the seat is positioned overlying the first hinge.

Clause D4: The transformable seat assembly of any of Clauses D1-D3, wherein the first
hinge comprises a torsion spring with a first arm of the torsion spring positioned against the seat

and a second arm positioned against the seat support structure.

Clause D5: The transformable seat assembly of any of Clauses D1-D4, the seat

comprises a seat cushion.

Clause D6: The transformable seat assembly of Clause D3, further includes a back

cushion secured to the back support structure.

Clause D7: The transformable seat assembly of Clause D6, further includes a lumbar

cushion secured to the wall member.

AH25(23547112_1):AWB



30 Sep 2019

2019240561

33

Clause D8: The transformable seat assembly of Clause D7, with the seat in the occupant

support position, the lumbar cushion extends between the back cushion and the seat cushion.

Clause D9: The transformable seat assembly of Clause D7 or DS, with rotation of a
second opposing end portion of the wall member about the second axis of rotation of the second

hinge, the lumbar cushion rotates with the wall member.

Clause D10: The transformable seat assembly of any of Clauses D7-D9, wherein the
second opposing end portion of the wall member further includes a third hinge connecting the

wall member to a second wall member.

Clause D11: The transformable seat assembly of Clause D10 wherein the second wall
member further includes a fourth hinge connecting the second wall member to a third wall
member and the third wall member further includes a fifth hinge connecting the third wall
member to the seat, wherein the second opposing end portion of the wall member is linked to

the seat.

Clause D12: The transformable seat assembly of Clause D11, wherein with the seat in
the occupant support position, the second and third wall members are positioned between the

seat and the seat support structure.

Clause D13: The transformable seat assembly of Clause D11 or Clause D12, wherein
with the seat in the deployed position, the wall member is positioned extending away from the

back support structure.

Clause D14: The transformable seat assembly of Clause D13, wherein with the seat in
the deployed position the seat is positioned to extend away from a vertical plane which extends

through the first axis of rotation of the first hinge.

Clause D15: The transformable seat assembly of Clause D13 or Clause D14, wherein
with the seat in the deployed position, the wall member, second wall member and third wall
member are positioned spaced apart, in an upward direction, from at least a portion of seat

support structure.

Clause D16: The transformable seat assembly of any of Clauses D13-D15, with the seat
in the deployed position and the wall member rotated about the second axis of rotation of the
second hinge away from back support structure, wall member unblocks an opening, defined by
and through the back support structure, providing access from a back side of the back support
structure to a front side of the back support structure and to a support structure of the seat

support structure.
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Clause D17: A method for transforming a transformable seat assembly comprising steps
of rotating a seat connected to a seat support structure with a first hinge, having a first axis of
rotation, from an occupant support position with seat overlying a seat support structure to a
deployed position such that the seat extends away from the seat support structure; and rotating a
wall member, having a lumbar cushion secured to the wall member and having a first end
portion connected to a back support structure with a second hinge having a second axis of
rotation, from overlying the back support structure to extending away from the back support

structure.

Clause D18: The method of Clause D17, wherein rotating the seat to the deployed
position positions the seat extending away from a vertical plane which extends through the first

axis of rotation and extending away from the back support structure.

Clause D19: The method of Clause D17 or Clause D18, wherein the wall member is
linked to the seat such that with the seat in the deployed position, the wall member is positioned
spaced apart in a direction upward from the seat support structure and extending away from the

back support structure.

Clause D20: The method of any of Clauses D17-D20, wherein rotating the wall member
includes removing the wall member from a blocking relationship with an opening defined by the
back support structure providing access from a back side of the back support structure to a front

side of the back support structure and to a support structure of the seat support structure.

While various embodiments have been described above, this disclosure is not intended to

be limited thereto.
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CLAIMS

1. A transformable seat assembly, comprising:
a seat support structure;

a back support structure is connected to the seat support structure with a hinge wherein

the hinge defines an axis of rotation;

an actuator assembly comprising a cylinder and a piston positioned within the cylinder,

wherein:
the cylinder is secured to one of the back support structure or the seat support structure;

the piston is secured to other of the one of the back support structure or the seat support

structure; and
a blocking member positioned within and adjustable along the cylinder wherein:

with the blocking member in a first position, the blocking member limits linear travel of
the piston in a first direction to a first limit position of the piston such that rotational travel of the
back support structure about the axis of rotation is limited from rotating the back support

structure beyond a first reclined position; and

with the blocking member in a second position, the blocking member permits linear
travel of the piston in the first direction beyond the first limit position of the piston such that
rotational travel of the back support structure about the axis of rotation is permitted to rotate

beyond the first reclined position to a second reclined position.

2. The transformable seat assembly of claim 1, further includes a seat cushion positioned

overlying a seat support frame of the seat support structure.

3. The transformable seat assembly of claims 1 or 2, further includes a back cushion

positioned overlying the back support structure.

4.  The transformable seat assembly of any of claims 1-3 further includes a lumbar cushion

positioned overlying the back support structure.

5. The transformable seat assembly of any of claim 1-4 wherein:
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the cylinder is pivotally secured to one of the back support structure or the seat support

structure; and

the piston is pivotally secured to other of the one of the back support structure or the seat

support structure.

6.  The transformable seat assembly of any of claims 1-5, the blocking member further

includes:

an opening defined by the blocking member, which extends within and along a length of
the blocking member, wherein a plurality of threads defined by the blocking member are

positioned along a surface of the opening within the blocking member.

7. The transformable seat assembly of claim 6, further includes a threaded shaft, associated
with the opening defined by the blocking member, wherein the threaded shaft defines a plurality
of threads compatible with the plurality of threads defined by the blocking member.

8. The transformable seat assembly of claim 7, wherein

the plurality of threads of a first end portion of the threaded shaft engage the plurality of
threads defined by the blocking member; and

a second end portion of the threaded shaft is connected to a motor.

9. The transformable seat assembly of claim 8, wherein the motor imparts rotation to the

threaded shaft, which results in linear movement of the blocking member along the cylinder.

10. The transformable seat assembly of claim 9, wherein with rotation of the threaded shaft by
the motor in a first rotational direction, the blocking member moves from the first position

toward the second position.

11. The transformable seat assembly of claim 9, wherein with rotation of the threaded shaft by
the motor in a second rotational direction, the blocking member moves from the second position

toward the first position.
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12.  The transformable seat assembly of any of claims 1-11, wherein with the blocking member
in the first position, the blocking member is a first distance from an end of the cylinder such that
with the piston positioned at the end of the cylinder, the back support structure is in an upright

position.

13.  The transformable seat assembly of claim 12, wherein:

with the blocking member in the second position, the blocking member is a second

distance from the end of the cylinder; and

the second distance is greater than the first distance.

14. A method for transforming a transformable seat assembly, comprising steps of:

moving a blocking member from a first position to a second position with the blocking
member positioned within a cylinder of an actuator assembly, which includes the cylinder and a

piston positioned within the cylinder, wherein:

the transformable seat assembly comprises a seat support structure connected to a back

support structure with a hinge, which defines an axis of rotation;
the cylinder is secured to one of the back support structure or the seat support structure;

the piston is secured to other of the one of the back support structure or the seat support

structure;

with the blocking member in a first position, the blocking member limits linear travel of
the piston in a first direction to a first limit position of the piston such that rotational travel of the
back support structure about the axis of rotation is limited from rotating the back support

structure beyond a first reclined position; and

with the blocking member in a second position, the blocking member permits linear
travel of the piston in the first direction beyond the first limit position of the piston such that
rotational travel of the back support structure about the axis of rotation is permitted beyond the

first reclined position to a second reclined position; and

rotating the back support structure about the axis of rotation to the second reclined

position.

15. The method of claim 14, wherein the transformable seat assembly further includes a seat

cushion positioned in overlying relationship to the seat support structure.
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16. The method of claim 14 or 15, wherein the transformable seat assembly further includes a
back cushion and a lumbar cushion positioned in overlying relationship to the back support

structure.

17. The method of any of claims 14-16 wherein with the cylinder pivotally secured to the one
of the back support structure or the seat support structure and the piston pivotally secured to
other of the one of the back support structure or the seat support structure, rotating the back
support structure about the axis of rotation includes the cylinder pivotally rotating relative to the
one of the back support structure or the seat support structure and includes the piston pivotally

rotating relative to the other of the one of the back support structure or the seat support structure.

18. The method of any of claims 14-17, moving the blocking member positioned within the

cylinder further includes activating a motor to rotate a threaded shaft, wherein:

the blocking member defines an opening which extends in a direction within and along a

length of the blocking member;

a plurality of threads defined by the blocking member are positioned along a surface of

the opening within the blocking member;

a threaded shaft, associated with the opening defined by the blocking member;

the threaded shaft defines a plurality of threads compatible with the plurality of threads
defined by the blocking member;

the plurality of threads of a first end portion of the threaded shaft engages the plurality of
threads defined by the blocking member and a second end portion of the threaded shaft is

connected to the motor; and

rotating of the threaded shaft imparts linear movement of the blocking member along the

cylinder.

19. The method of claim 18, wherein rotating the threaded shaft in a first rotational direction

moves the blocking member from the first position to the second position.
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20. The method of claim 18 or 19, further includes, with the blocking member in the second
position, rotating the threaded shaft in a second rotational direction moving the blocking member

from the second position to the first position.

The Boeing Company
Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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Moving a blocking member from a first
positioned to a second position with the
blocking positioned within a cylinder of an
actuator assembly, which includes the
cylinder and a piston positioned within
the cylinder, and

/‘61

rotating the back support structure
about the axis of rotation to the
second reclined position.

FIG. S
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Moving a blocking member from a first
position to a second position with the
blocking member positioned within a
cylinder of an actuator assembly, which
comprises the cylinder and a piston
having a piston head positioned within
the cylinder, and

! [ 7°

rotating the back support structure about
the axis of rotation into an overlying
position relative to the seat support
structure with the blocking member in the
second position permitting linear travel of
the piston in the first direction beyond the
first position.

FIG. 10
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154
#

Rotating a seat connected to a a seat support structure
with the first hinge, having a first axis of rotation, from
an occupant occupying support position, with seat overlying
a seat support structure, to a deployed position such that
the seat extends away from the seat support structure and

156
f

Rotating a wall member, having a lumbar cushion secured
to the wall member and having a first end portion connected
to a back support structure with a second hinge having a
second axis of rotation, from overlying the back suppo.t
structure to extending away from the back support structure.

FIG. 106
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Removing a lumbar cushion from a back support structure,
wherein the back support structure includes a first support
structure spaced apart from a second support structure,
unblocking an opening defined through the back support
structure by the first support structure spaced apart

from the second support structure; and

162
/

Rotating a seat, which is connected to a seat
support structure with a hinge defining an axis of rotation,
such that the seat is rotated about the axis of rotation
from an occupant occupied position, with the seat overlying
seat support structure to a deployed position wherein
the seat extends away from seat support structure.

FIG. 20
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