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(54) Title: AIRCRAFT DIVAN CONVERTIBLE INTO A BED

FIG. 1

(57) Abstract: An aircraft divan includes a lateral bracket
connecting between front and rear legs with lateral bracket
front and rear ends, a first track defined by the lateral bracket
between the lateral bracket front and rear ends, an upright,
having upright top and bottom ends, a second track defined
by the upright between the upright top and bottom ends, a
seat pan having seat pan front and rear ends, the seat pan be-
ing slidingly connected to the first track adjacent to the seat
pan rear end, and a backrest having backrest top and bottom
ends, the backrest being slidingly connected to the second
track adjacent to the backrest top end. The seat pan rear end is
pivotably connected to the backrest adjacent to the backrest
bottom end such that movement of the seat pan is transmitted
to the backrest so as to move together between upright and
berth positions.
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AIRCRAFT DIVAN
CONVERTIBLE INTO A BED

Cross-Reference to Related Application(s)

[001] This Patent Cooperation Treaty (“PCT”) Patent Application relies for priority
on United States Provisional Patent Application Serial No. 61/921,256, filed on December
27,2013.

Field of the Invention

[002] The present invention concerns furniture for moving vehicles, particularly
aircraft. The present invention concerns a divan (also referred to as a couch, lounge, settee or

sofa) that may be converted into a bed.

Description of the Related Art

[003] Modern aircraft are designed to travel considerably longer distances than
aircraft in the past. While distances for aircraft have increased, the operational speed of most
aircraft has remained relatively unchanged. As a result, while modern aircraft are able to fly
to a more remote destination, it takes proportionately longer for the aircraft to reach that
further destination.

[004] For such longer flights, passengers prefer flexibility in the configuration of the
cabin of the aircraft. In particular, a passenger wishing to sleep may prefer to lie in a prone
position rather than remaining in an aircraft seat, even in instances where the aircraft seat
may be reconfigured to a prone or nearly prone position. For this reason, among others,
aircraft manufacturers have developed different varieties of aircraft furniture positionable in
selectable configurations to accommodate passenger preferences.

[005] By way of further background to the present invention, it is noted that in some
aircraft, specifically business and private aircraft, it is not uncommon to find one or more
seats that are configured as divans, couches, lounges, settees, or sofas (hereinafter
collectively referred to as “divans™). Divans may be constructed to accommodate one or
more passengers in a side-by-side arrangement.

[006] As should be apparent to those skilled in the art, there are numerous

regulations that apply to seating for aircraft to ensure that the seating complies with
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applicable safety guidelines. These guidelines apply to aircraft seating in each of the various
configurations to which the seating is adjustable.

[007] As may be appreciated, within the confines of applicable regulations, there are
a number of engineering challenges that arise in connection with the implementation of a
divan on an aircraft. Numerous solutions to this problem have been implemented by various
aircraft manufacturers for various airplane designs. Other examples have been proposed for
other types of vehicles.

[008] One of the challenges associated with furniture for an aircraft concemns the
reconfiguring of the furniture such that the furniture avoids immovable obstacles, such as the
fuselage wall of the aircraft or an interior bulkhead, among others.

[009] In the prior art, in connection with furniture that is positioned adjacent to a
wall, for example, numerous solutions have been proposed.

[0010] U.S. Patent No. 8,226,163 (hereinafter “the *163 Patent™) describes an aircraft
divan, specifically a construction for a leg 100 for an aircraft divan. While not described in
the ‘163 Patent, 1t appears that a seat portion 403 slidingly translates between positions via
tracks embedded in side portions thereof, therebv avoiding impact with a wall of other
structure behind the divan. (The *163 Patent at Fig. 4B))

[0011] U.S. Patent No. 5,921,629 (hercinafter “the ‘629 Patent™) describes one prior
art example of a simple aircraft divan that is not configurable between different positions.
[0012] U.S. Patent No. 5,860,702 (heremnafter “the ‘702 Patent™) describes a fold-
down seat for a motor vehicle. The seat 10 includes a set bottom 12 and a seat back 14. (The
“702 Patent at col. 3, lines 61-63.)  An auxiliary section 20 rotates into place, between the
scat back 14 and the seat 12, when the seat back 14 is folded downwardly and the seat portion
12 slides forwardly. (The ‘702 Patent at col. 4, lines 41-52.) As shown in the ‘702 Patent,
when in the bed configuration, the seat 12 is separated from the seat back 14 and the auxiliary
section 20 lies between them to form the sleeping surface. (The 702 Patent at col. 4, lines
55-57)

[0013] U.S. Patent No. 4,217,669 (hereinafter “the 669 Patent™) describes a seat that
is convertible between a sitting position and a bed position. In particular, the ‘669 Patent
describes a seat convertible to a bed where the seat back 18 (with a corresponding cushion
16) and the seat bottom 20 (with a corresponding cushion 14) are pivotally connected to one
another and to the base 22 by a coupling 24 that slides along a longitudinally-extending
portion 26 of the base 22. (The ‘669 Patent at col. 1, line 64, through col. 2, line 5.) The
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cushions 14, 16 form the surface of the bed when seat is converted to the bed configuration.
(The *669 Patent at col. 2, lines 14-17)

[0014] U.S. Patent No. 8,196,236 (hereinafter “the ‘236 Patent™) describes a sofa 10
that converts from a seating configuration to a sleeping configuration. The sofa 10 includes a
bottom portion 12, a top portion 13, and two arms 14. (The ‘236 Patent at col. 2, lines 51-
57.) The sofa 10 includes a motor 26 that permits the sofa 10 to move between upright and
reclined positions. (The “236 Patent at col. 1, line 63, through col. 3, line 5.) To facilitate the
reconfiguration of the sofa 10, the arms 14 include tracks 30 that guide the movement of
respective frame elements. (The *236 Patent at col. 3, lines 6-15))

[0015] U.S. Patent No. 4,737,996 (hereinafter “the ‘996 Patent™) describes a seat-bed
conversion assembly 10 that may be reconfigured from a seating position to a sleeping
position by manipulation of only a single section of the fumiture. (The ‘996 Patent at col. 1,
lines 44-50.) The seat bed conversion assembly 10 includes arm frames 11 with two sets of
tracks 15, 16 formed therein. (The ‘996 Patent at col. 2, lines 7-8.) A drag link 27 connects
between a back frame 19 and a subseat 25 so that movement of the back frame 19 also moves
the subseat 25. (The ‘996 Patent at col. 2, lines 33-38.) The assembly 10 is converted from
a chair to a bed by lifting the front of the seat 23 and pulling it out between the arms,
resulting in coaction of the drag link 27 on the back frame 19. (The ‘996 Patent at col. 2,
lines 39-42.)

[0016] U.S. Patent No. 5271109 (hereinafter “the ‘109 Patent”) describes a
convertible sofa bed 10 with a seat support 14 and a back support 16. (The 109 Patent at col.
I, lines 62-67.) The sofa-bed 10 is shiftable between the sofa position and the bed position
when a user pulls on the seat support 14 near the front edge, in the direction of the arrow 76.
(The 109 Patent at col. 2, lines 39-41.) As the seat support 14 is pulled out, the frame rail 34
pushes against the hook parts 56 of the back support brackets 54 to cause rotation of the back
support around the pivot pin 60. (The ‘109 Patent at col. 2, lines 41-44.) The back support
16 consequently transitions to the bed position. (The ‘109 Patent at col. 2, lines 51-58.)
[0017] U.S. Patent No. 6,604.471 (hereinafter “the ‘471 Patent”) describes a sofa-
bed-counter unit where opposing sofas arc convertible into a bed that combines the two sofa
beds together. (The ‘471 Patent at Fig. 13.)

[0018] Despite these examples, the prior art does not offer a suitable solution for an

aircraft divan that is convertible from an upright seating position to a berth orientation.
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Summary of the Invention

[0019] The present invention secks to address one or more of the deficiencies noted
with respect to the prior art.

[0020] Specifically, the present invention provides a divan for an aircraft that may
accommodate person(s) thereon in a seated manner. The divan may be converted to a bed
that accommodates passengers (or crew members) by providing a convenient sleeping area
within the aircraft cabin.

[0021] It is, therefore, one aspect of the present invention to provide a divan for an
aircraft that includes at least one front leg connectable to a structure of the aircraft, at least
one rear leg connectable to the structure of the aircraft, at least one lateral bracket connecting
between the front leg and to the rear leg, the lateral bracket having a lateral bracket front end
and a lateral bracket rear end, a first track defined by the lateral bracket between the lateral
bracket front end and the lateral bracket rear end, at least one upright, having an upright top
end and an upright bottom end, a second track defined by the upright between the upright top
end and the upright bottom end, a seat pan having a secat pan front end and a seat pan rear
end, the seat pan being slidingly connected to the first track adjacent to the seat pan rear end,
and a backrest having a backrest top end and a backrest bottom end, the backrest being
slidingly connected to the sccond track adjacent to the backrest top end. The scat pan rear
end is pivotably connected to the backrest adjacent to the backrest bottom end such that
movement of the scat pan is transmitted to the backrest so as to move together between an
upright position and a berth position.

[0022] In one contemplated embodiment, the upright bottom end is connected to the
lateral bracket rear end.

[0023] In another contemplated embodiment, the first track defines at least three
seating positions, an upright seating position for taxi, take-off, and landing, a slouch position,
and a berth position. In association with this embodiment, it is contemplated that the first
track is essentially V-shaped with a first end defining the upright seating position, an
mtermediate dip defining the slouch position, and a second end defining the berth position.
Morcover, it is contemplated that a position of the rear end of the seat pan follows the shape
of the first track.

[0024] In still another contemplated embodiment, the divan includes at least one front
seat bracket pivotally connected adjacent to the lateral bracket front end, the front seat
bracket slidingly engaging a third track extending between the seat pan front and the seat pan
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rear end, at least one rear seat bracket connected, at a first end, adjacent to the seat pan rear
end and, at a second end, slidingly engaging the first track.

[0025] Additional embodiments of the divan of the present invention contemplate the
mclusion of least one backrest bracket, at one end, being connected adjacent to the backrest
top end and, at the other end, slidingly engaging the second track.

[0026] In addition, it is contemplated that the at least one lateral bracket may be a pair
of lateral brackets spaced apart from one another.

[0027] Further, the at least one upright may be a pair of uprights spaced apart from
one another.

[0028] Still further, the at least one front seat bracket may be a pair of front seat
brackets spaced apart from one another.

[0029] Yet further, the at least one rear seat bracket may be a pair of rear seat
brackets spaced apart from one another.

[0030] In connection with one embodiment of the divan of the present invention, it is
contemplated that the upright seating position is defined by the backrest at an angle between
about 10 — 20° from a vertical line perpendicular to a floor of the aircraft and is defined by
the seat at an angle between about 0 — 10° from a horizontal line parallel to the floor.
Alternatively, the upright scating position is dcfined by the backrest at an angle between
about 12.5 — 17.5° from a vertical line perpendicular to the floor and is defined by the seat at
an angle between about 2.5 — 7.5° from a horizontal line parallel to the floor. In a further
altermative, the upright seating position is defined by the backrest at an angle between about
15° from a vertical line perpendicular to the floor and is defined by the seat at an angle
between about 5° from a horizontal line parallel to the floor.

[0031] In connection with another embodiment of the divan of the present invention,
it is contemplated that the upright seating position is defined by the backrest at an angle
between about 19 — 29° from a vertical line perpendicular to a floor of the aircraft and 1s
defined by the seat at an angle between about 0 — 10° from a horizontal line parallel to the
floor. Alternatively, the upright seating position is defined by the backrest at an angle
between about 21.5 — 26.5° from a vertical line perpendicular to the floor and is defined by
the seat at an angle between about 2.5 — 7.5° from a horizontal line parallel to the floor. In a
further altemative, the upright seating position is defined by the backrest at an angle between
about 24° from a vertical line perpendicular to the floor and is defined by the seat at an angle

between about 5° from a horizontal line parallel to the floor.



CA 02934783 2016-06-21

WO 2015/097630 PCT/IB2014/067168

[0032] Also in connection with embodiments of the present invention, it is
contemplated that the slouch seating position is defined by the backrest at an angle between
about 12.5 — 22.5° from a vertical line perpendicular to the floor and is defined by the seat at
an angle between about 5 — 15° from a horizontal line parallel to the floor. In one variation,
the slouch seating position is defined by the backrest at an angle between about 15 — 20° from
a vertical line perpendicular to the floor and is defined by the seat at an angle between about
7.5 — 12.5° from a horizontal line parallel to the floor. In a further alternative, the slouch
seating position is defined by the backrest at an angle between about 17.5° from a vertical
line perpendicular to the floor and is defined by the seat at an angle between about 10° from a
horizontal line parallel to the floor.

[0033] A variant of the slouch position also forms a part of the present invention. In
this variant, it is contemplated that the slouch seating position is defined by the backrest at an
angle between about 30 — 40° from a vertical line perpendicular to the floor and is defined by
the seat at an angle between about 5 — 15° from a horizontal line parallel to the floor. In one
further variation, the slouch seating position is defined by the backrest at an angle between
about 32.5 — 37.5° from a vertical line perpendicular to the floor and is defined by the seat at
an angle between about 7.5 — 12.5° from a horizontal line parallel to the floor. In a further
altemmative, the slouch scating position is defined by the backrest at an angle between about
35° from a vertical line perpendicular to the floor and is defined by the seat at an angle
between about 10° from a horizontal line parallel to the floor.

[0034] Another embodiment of the divan of the present invention contemplates that
the seat includes a seat cushion disposed on the seat pan.

[0035] A further contemplated embodiment provides that the backrest include a
backrest plate and a backrest cushion disposed on the backrest plate.

[0036] One further embodiment of the divan of the present invention contemplates
that the front and rear legs are connectable to seating tracks disposed within the floor.

[0037] Other aspects and features of the present invention will be made apparent from

the discussion that follows, as should be understood by those skilled in the art.

Brief Description of the Drawings

[0038] The present invention will now be described in connection with the drawings

appended hereto, in which:
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[0039] Fig. 1 is a graphical side view of one contemplated embodiment of the divan
of the present invention, shown in a first seat position referred to as the upright position or the
taxi, take-off, and landing (“TTOL”) position;

[0040] Fig. 2 is a graphical, side view of the embodiment of the divan of the present
invention shown in Fig. 1, with the divan being illustrated in a second position, referred to as
the “napping” position or the “slouch” position;

[0041] Fig. 3 is a graphical, side view of the divan of the present invention shown in
Fig. 1, with the divan being illustrated in a third position, referred to as the “berthed” position
or the “berth” position;

[0042] Fig. 4 is a graphical, cross-section of an aircraft including two divans
according to the embodiment illustrated in Figs. 1-3, the divans facing one another, both
being arranged in the TTOL position;

[0043] Fig. 5 is a graphical side view of the aircraft shown in Fig. 4, with the two
divans being arranged in the napping (or slouch) position; and

[0044] Fig. 6 is a graphical, side view of the aircraft shown in Fig. 4, with the two

divans being arranged in the berthed position.

Detailed Description of Embodiment(s) of the Invention

[0045] The present invention will now be described in connection with one or more
contemplated embodiments. The embodiments that are described are intended to be
exemplary of the present invention and not limiting of the scope thereof. In other words,
while attention is focused on specific embodiments of the present invention, those
embodiments are not intended to limit the present invention. To the contrary, the
embodiments are intended to be exemplary of the breadth and scope of the present invention.
Any discussion, therefore, of specific embodiments is not intended to be limiting of the
present invention.

[0046] As noted above, the divan of the present invention is intended for installation
on smaller diameter jet aircraft of the type commonly purchased by corporations and
individuals. While it is contemplated that the present invention will be employed as furniture
on these smaller diameter aircraft, the present invention is not intended to be limited solely to
such an environment. It is envisioned that the divan of the present invention may be

employed on any size aircraft.
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[0047] In the alternative, it is contemplated that the divan of the present invention
may be employed in other types of vehicles including, but not limited to, boats, vans, trains,
trucks, recreational vehicles, etc. Accordingly, the divan of the present invention should not
be understood as being limited for use in only one potential environment.

[0048] With respect to the embodiments described herein, specific materials are
discussed for the various elements of the divan of the present invention. Any discussion of a
particular material is intended to be exemplary of the types of materials that may be
employed and is not intended to be limiting of the present invention. Other materials may be
used for the construction of the divan of the present invention without departing from the
scope of the present invention.

[0049] In addition, it is noted that the divan 10 of the present invention is
mechanically operated. In other words, the divan 10 is intended to be manipulated manually
between the first, second, and third positions (e.g., between the upright seating (or TTOL),
napping (or slouch), and berth (or berthed) orientations). A manually manipulated divan 10
offers an advantage in that the divan 10 is light in weight, because 1t does not incorporate
electrical motors and/or pneumatic equipment to assist with transitioning the divan between
the seating orientation and the berth orientation. A mechanical operation for the divan 10
also 1s contemplated to contribute to a construction that operates reliably for the operational
lifetime of the divan 10.

[0050] While a mechanical operation offers a light weight construction, which is
beneficial for aircraft where any additional weight potentially reduces the flight range for the
aircraft, electrical, pneumatic, mechanical, electro-mechanical, hvdraulic, electro-hydraulic,
and other types of actuators and/or devices may be incorporated into the divan 10 without
departing from the scope of the present invention. In other words, the present invention
should not be understood to be limited solely to a mechanically operated divan 10, because
any of a number of different types of actuators and/or other devices may partially or wholly
power the operation of the divan 10.

[0051] With respect to the divan 10, it is noted that the divan 10 may be sized to
accommodatc one or more passengers in a side-by-side arrangement. In other words, the
divan 10 may be sized so that two persons may sit together on the divan 10 in any of its
positional configurations.

[0052] Fig. 1 is graphical side view of on¢ contemplated embodiment of the divan 10

of the present invention. The divan 10 includes a seat 12, a backrest 14, and a headrest 16.
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The seat 12 is supported by one or more legs, including a forward pair of legs 18 and a rear
pair of legs 20. The legs 18, 20 may be connected to one another via one or more cross-
braces and supports, as required or as desired.

[0053] In a contemplated alternative, the divan 10 may include left and right armrests
(not shown). As should be apparent to those skilled in the art, armrests are not required to
practice the present invention. A divan 10, therefore, may include or exclude armrests
without departing from the scope of the present invention.

[0054] As also should be apparent from Fig. 1, the seat 12, the backrest 14, and the
headrest 16 (along with other components) are contemplated to be covered in upholstery.
The upholstery may be fabric, leather, or any other material selected to compliment the décor
within the aircraft interior. The composition of the upholstery is not critical to the present
mvention, as should be apparent to those skilled in the art.

[0055] As illustrated in Fig. I, the divan 10 includes a frame 22 that supports the seat
12, the backrest 14, and the headrest 16. The frame 22 includes an undercarriage 24 that
extends between the front legs 18 and the rear legs 20. The frame 22 also includes a rear
carriage 26 that is connected to the undercarriage 24 via one or more fasteners 28. It is also
contemplated that the rear carriage 26 may not be connected to the undercarriage 24 in
altemative embodiments to the divan 10 described herein. For example, the rear carriage 26
may be connected to one or more clements of the divan 10. In still other contemplated
embodiments, the rear carriage 26 may be separate from the undercarriage 24 and may be
connected to structural components associated with the aircraft or other vehicle in which the
divan 10 is placed.

[0056] As should be apparent to those skilled in the art, the flight range (or “range”)
of an aircraft is a function of the distance that an aircraft may fly, when fully loaded, as
measured from a point of origin. The range of an aircraft is dependent upon a number of
variables that include, but is not limited to, the weight of the aircraft, its fuel capacity, and its
maximum allowable take-off weight. As the weight of the aircraft increases, the range of the
aircraft decreases. Since the take-off weight of an aircraft places an upper limit on the
aircraft, there is a limited amount of fuel that the aircraft may take on and remain within its
take-off limit. It is also noted aircraft also have a maximum zero fuel weight limit.
Therefore, any added weight (in the form of furniture) adversely affects the payload capacity

of that aircraft.
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[0057] For purposes of increasing the range of an aircraft, it is contemplated that the
divan 10 will be constructed from light-weight materials. For example, the frame 22 of the
divan 10 may include structural components that are made primarily from aluminum and/or
alloys of aluminum. As should be apparent to those skilled in the art, aluminum is both
strong and lightweight, making it suitable for the construction of many aspects of the divan
10. Alummum and its alloys, however, are not the only materials that may be employed.
Other materials including iron, alloys of iron, magnesium, alloys of magnesium, beryllium,
alloys of beryllium, composite materials (including carbon fiber composite materials,
plastics, thermoplastics, ceramics, etc.), may be employed for one or more of the elements or
components of the frame 22 without departing from the scope of the present invention.
Therefore, while aluminum and its alloys are anticipated to be employed for most
components, the present invention is not limited thereto.

[0058] The frame 22 of the divan 10 also includes a seat pan 30. The seat pan 30
supports the seat 12. Similarly, the backrest 14 also includes a backrest plate 32, which is
considered to be a part of the frame 22.

[0059] The seat undercarriage 24 is contemplated to include lateral, seat-supporting,
frame brackets 54 on either side. The frame brackets 54 are contemplated to connect to one
another at respective front and rcar cnds by suitable connccting rods (not shown).
Alternatively, the frame brackets 54 may be manufactured such that they are part of a unitary
component that forms at least a part of the undercarriage 24 without departing from the scope
of the present invention. Together, the lateral brackets 54 (and any connecting rods form the
seat undercarriage 24) are supported at the front end by the front legs 18 and at the rear end
by the rear legs 20. For stability, braces (not shown) may connects the bottom of each front
leg 18 to the top of each rear leg 20. Similarly a rear brace (not shown) may connect, at a
diagonal, between the rear legs 20 (or between one rear leg 20 and an opposing bracket
forming the scat undercarriage 24).

[0060] With continued reference to Fig. 1, the backrest plate 32 connects to the seat
pan 30 via two brackets 34. The brackets 34 may have any construction suitable for the divan
10. As will be made apparent from the discussion that follows, the brackets 34 ensure that
the seat 12 and the backrest 14 move together as the divan 10 transitions from the TTOL
position to the berthed position.

[0061] The brackets 34 may be constructed in any manner suitable to connect the seat

pan 30 to the backrest plate 32. In one contemplated embodiment, the brackets are solid arms
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made from aluminum or any other suitable material. In another contemplated embodiment,
the brackets 34 may be flexible straps that connect between the scat pan 30 and the backrest
plate 32.The exact construction of the brackets 34 is not considered to be critical to the
construction and operation of the divan 10 of the present invention.

[0062] So that the divan 10 may transition from the upright seating orientation to the
berth orientation, the operation of which is discussed in greater detail below, the top end of
the backrest plate 32 engages a backrest track 36 (also referred to as a “keyway”) in the
vertical supports forming the rear carriage 26. Similarly, the seat pan 30 engages a bracket
track 38, which is disposed in the lateral brackets 54 forming the seat undercarriage 24.
Together with other features, the tracks 36, 38 permit the backrest plate 32 and the seat pan
30 to slide with respect to the remainder of the seat frame 22.

[0063] As illustrated in Figs. 4-6, the divan 10 may be attached to the floor 40 of the
cabin of an aircraft via one or more connectors 42. Specifically, the connectors 42 attach to
tracks 44 that are embedded in the floor 40 of the cabin of the aircraft. Those skilled in the
art should understand the construction of the connectors 42.  Accordingly, further details
concerning the connectors 42, and their attachment to the tracks 44, are not provided here.
[0064] As shown in Fig. 1, for example, the headrest 16 is covered with a headrest
cushion 46 that is disposcd atop the rcar carriage 26. The backrest plate 32 is covered by a
backrest cushion 48. As should be apparent from Fig. 1, the backrest plate 32 and the
backrest cushion 48 form the backrest 14 of the present invention. The seat pan 30 is covered
by a seat cushion 50. Together, the seat pan 30 and the seat cushion 50 form the seat 12.
[0065] As also illustrated in Fig. 1, the divan 10 includes a forward seat bracket 52,
which pivotally connects to the lateral bracket 54 at a pivot 56. Specifically, the bottom of
the forward seat bracket 52 pivotally connects to the lateral bracket 54. The top end of the
forward seat bracket 52 slidingly connects to the seat pan 30 via one or more rollers 58 in a
scat pan track 60. The pivot 56 for the forward seat bracket 52 permits the forward seat
bracket 52 to pivot as the divan 10 transitions from the upright seating orientation to the berth
orientation, thereby permitting the seat pan 30 to be placed in one or more angular
oricntations with respect to a horizontal reference frame.

[0066] The divan 10 also includes a rear seat bracket 62. At its top end, the rear seat
bracket 62 is attached adjacent to a rear end of the seat pan 30. At its bottom end, the rear

seat bracket 62 slidingly engages the bracket track 38 in the lateral bracket 54. A pivot 64 is
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provided for engagement in the bracket track 38. The same arrangement is provided on either
side of the seat 12 with respect to both lateral brackets 54.

[0067] As illustrated in Fig. 1, the bracket track 38 displays a V-shape. When the
divan 10 is in the upright seated position for taxi, take-off, and landing, the pivot 64 is located
at the first end 66 of the bracket track 38. When the divan 10 is in the napping or slouched
position, the pivot 64 is located in the intermediate position 68 of the bracket track 38. When
the divan 10 is configured in the berth position, the pivot 64 is located at the sccond end 70 of
the bracket track 38.

[0068] The V-shape of the bracket track 38 facilitates transition of the divan 10
between the three enumerated positions, because the bracket track 38 provides the three
positions 66, 68, 70 commensurate with the three positions of the divan 10. It is
contemplated that a person will pull on the front of the seat 12 to lower the seat from the
TTOL position to the napping position. As the seat 12 slides outwardly, the backrest 14
follows the scat 12, via the brackets 34. The seat 14, in turn, is connected to the backrest
track 36 so that the orientation of the backrest 14 changes as the seat 12 slides outwardly. As
should be apparent, pushing on the seat 12 reverses this operation.

[0069] With reference to Figs. 1-3, a backrest bracket 72 is attached to the backrest
platc 32. The backrest bracket 72 includes a pivot 74 that cngages the backrest track 36,
permitting the backrest 14 to slide adjacent to the rear carriage 26.

[0070] Fig. 2 illustrates the divan 10 when configured in the napping or slouch
position. As is apparent from this illustration, the pivot 64 of the rear seat bracket 62 has
transitioned to the intermediate position 68 in the bracket track 38.

[0071] Fig. 3 illustrates the divan 10 after it has transitioned to the berth position. In
this view, the pivot 64 of the rear seat bracket 62 has transitioned to the second end 70 of the
bracket track 38.

[0072] Figs. 4-6 illustrate a configuration for an aircraft where two divans 10 are
positioned within the aircraft interior such that the divans 10 face one another. In Fig. 4, the
divans 10 are in the upright seating (TTOL) orientations. In Fig. 5, the divans 10 have been
reconfigured to the napping or slouch orientation. In Fig. 6, the divans are in the berth
orientation. As shown in Fig. 6, it is contemplated that two divans 10 may be positioned
within the aircraft such that they form a bed 76 that extends across the width of the fuselage

78.
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[0073] As may be apparent from the drawings, the divan 10 may be repositioned into
one of three positions: (1) the upright seating position (or TTOL position), (2) the slouch (or
napping) position, and (3) the berth (or berthed) position. The upright seating position is
defined by the backrest 14 being substantially upright with the seat 12 being substantially
horizontal.

[0074] In the context of one contemplated embodiment of the present invention, the
upright seating position may be defined as a position of the backrest 14 and secat 12 where the
seat 12 is disposed at an angle o of about 5° from a horizontal position parallel to the floor 40
of the aircraft. In other words, the seat 12 angles such that the rear end is lower than the front
end. In the upright seating position, the backrest 14 is at an angle 0 of about 15° from a
vertical position that is perpendicular to the floor 40. In another contemplated embodiment,
the seat 12 is at an angle a lies within a range of about 2.5 — 7.5° and the backrest is disposed
at an angle 0 of about 12.5 — 17.5°. In a further contemplated embodiment, the angle o is
between about 0 — 10° and the angle 0 is between about 10 — 20°.

[0075] The present invention also encompasses at least one variant of the upright
seating position. In particular, the upright seating position may be defined specifically as a
position of the backrest 14 and seat 12 where the seat 12 is disposed at an angle o of about 5°
from a horizontal position parallel to the floor 40 of the aircraft. In this variant upright
seating position, the backrest 14 is at an angle 0 of about 24° from a vertical position that is
perpendicular to the floor 40. In another contemplated embodiment, the seat 12 is at an angle
a lies within a range of about 2.5 — 7.5° and the backrest is disposed at an angle 0 of about
21.5 - 26.5°. In a further contemplated embodiment, the angle o is between about 0 — 10°
and the angle 0 1s between about 19 — 29°.

[0076] In the context of the present invention, the napping or slouch position may be
defined specifically as a position of the backrest 14 and seat 12 where the seat 12 is disposed
at an angle a of about 10° from a horizontal position parallel to the floor 40 of the aircraft. In
the slouch position, the backrest 14 is at an angle 0 of about 17.5° from a vertical position
that is perpendicular to the floor 122. In another contemplated embodiment, the seat 12 1s at
an angle a lies within a range of about 7.5 — 12.5 © and the backrest is disposed at an angle 0
of about 15 — 20°. In a further contemplated embodiment, the angle o is between about 5 —
15° and the angle 0 is between about 12.5 — 22.5°.

[0077] The present invention also encompasses at least one variant for the napping or

slouch position. In the contemplated variant, the napping or slouch position may be defined
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specifically as a position of the backrest 14 and seat 12 where the seat 12 is disposed at an
angle o of about 10° from a horizontal position parallel to the floor 40 of the aircraft. In the
slouch position, the backrest 14 is at an angle 6 of about 35° from a vertical position that is
perpendicular to the floor 122. In another contemplated embodiment, the seat 12 is at an
angle o lies within a range of about 7.5 — 12.5 © and the backrest is disposed at an angle 6 of
about 32.5 — 37.5°. In a further contemplated embodiment, the angle « is between about 5 —
15° and the angle 0 is between about 30 — 40°.

[0078] In the context of the present invention, the berth position is one where the seat
12 and the backrest 14 are both parallel (or substantially parallel) to the floor 40. Following
the conventions adopted above, this means that the angle o 1s about 0° and the angle 0 is
about 90°. While it is contemplated that the berth position may not be exactly parallel to the
floor 40, 1t 1s contemplated that the angle a would not exceed 0 + 5° or that the angle 6 would
not exceed 90 £ 5°. In other words, it is preferred for the seat 12 and the backrest 14 to be as
horizontal as practicable with reference to the floor 40. A variation of not more than + 1-2°
from horizontal 1s considered optimal.

[0079] As noted above, the present invention is not intended to be limited to any of
the embodiments described herein. To the contrary, the enumerated embodiments are
mtended to be exemplary of the scope of the present invention. In addition, it is noted that
features from one embodiment of the present invention may be incorporated into other

embodiments, interchangeably, without departing from the scope of the present invention.
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What is claimed is:

1. A divan for a vehicle, comprising:

an undercarriage comprising at least one lateral bracket, the lateral bracket having a lateral
bracket front end and a lateral bracket rear end;

a seat pan having a seat pan front end and a seat pan rear end, the seat pan comprising a
first track extending between the seat pan front end and the seat pan rear end of the seat pan;

at least one forward seat bracket pivotally connected adjacent to the lateral bracket front
end and slidingly engaging the first track;

a backrest having a backrest top end and a backrest bottom end; and

a carriage supporting the backrest, the carriage connecting the backrest to a frame of the
divan,

wherein the forward seat bracket pivots upon displacement of the seat pan between a divan
upright seating position and a divan slouch seating position, and the seat pan rear end is pivotally
connected to the backrest adjacent to the backrest bottom end such that movement of the seat pan
is transmitted to the backrest so as to move together between the upright seating position and the

slouch seating position.

2. The divan of claim 1, further comprising at least one upright having an upright top end and

an upright bottom end, wherein the upright bottom end is connected to the lateral bracket rear end.

3. The divan of claim 1, further comprising a second track defined by the lateral bracket
between the lateral bracket front end and the lateral bracket rear end, wherein the second track is
essentially V-shaped with a first end defining the upright seating position, an intermediate dip

defining the slouch seating position, and a second end defining a berth seating position.

4. The divan of claim 3, wherein a position of the rear end of the seat pan follows the shape

of the second track.

5. The divan of claim 1, further comprising:

at least one rear seat bracket connected, at a first end, adjacent to the seat pan rear end and,
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at a second end, slidingly engaging the second track.

6. The divan of claim 2, further comprising:

a third track defined by the upright between the upright top end and the upright bottom
end; and

at least one backrest bracket, at one end, being connected adjacent to the backrest top end

and, at the other end, slidingly engaging the third track.

7. The divan of claim 1 comprising:
at least one forward seat bracket pivotally connected adjacent to the lateral bracket front
end and slidingly engaging the first track;
at least one upright, having an upright top end and an upright bottom end;
a second track defined by the upright between the upright top end and the upright bottom
end; and
a third track defined by the lateral bracket between the lateral bracket front end and the
lateral bracket rear end,
wherein:
the backrest is slidingly connected to the second track adjacent to the backrest top
end; and

the seat pan is slidingly connected to the third track adjacent to the seat pan rear

end.
8. The divan of claim 7, wherein the upright bottom end is connected to the lateral bracket
rear end.
9. The divan of claim 7, wherein the third track defines at least three seating positions, the

upright seating position for taxi, take-off, and landing, the slouch seating position, and a berth

seating position.
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10.  The divan of claim 9, wherein the third track is essentially V-shaped with a first end
defining the upright seating position, an intermediate dip defining the slouch seating position, and

a second end defining the berth seating position.

11.  The divan of claim 10, wherein a position of the rear end of the seat pan follows the shape

of the third track.

12.  The divan of claim 9, wherein the upright seating position is defined by the backrest at an
angle between 19-29° from a vertical line perpendicular to a floor of an aircraft and is defined by

the seat at an angle between 0-10° from a horizontal line parallel to the floor.

13. The divan of claim 12, wherein the upright seating position is defined by the backrest at an
angle between 21.5-26.5° from a vertical line perpendicular to the floor and is defined by the seat

at an angle between 2.5-7.5° from a horizontal line parallel to the floor.

14.  The divan of claim 13, wherein the upright seating position is defined by the backrest at an
angle about 24° from a vertical line perpendicular to the floor and is defined by the seat at an angle

about 5° from a horizontal line parallel to the floor.

15.  The divan of claim 9, wherein the slouch seating position is defined by the backrest at an
angle between 30-40° from a vertical line perpendicular to a floor and is defined by the seat at an

angle between 5-15° from a horizontal line parallel to the floor.

16.  The divan of claim 15, wherein the slouch seating position is defined by the backrest at an
angle between 32.5-37.5° from a vertical line perpendicular to the floor and is defined by the seat

at an angle between 7.5-12.5° from a horizontal line parallel to the floor.
17.  The divan of claim 16, wherein the slouch seating position is defined by the backrest at an

angle about 35° from a vertical line perpendicular to the floor and is defined by the seat at an angle

about 10° from a horizontal line parallel to the floor.
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18.  The divan of claim 7, further comprising:
at least one rear seat bracket connected, at a first end, adjacent to the seat pan rear end and,

at a second end, slidingly engaging the third track.

19.  The divan of claim 18, wherein the at least one rear seat bracket comprises a pair of rear

seat brackets spaced apart from one another.

20.  The divan of claim 7, further comprising:
at least one backrest bracket, at one end, being connected adjacent to the backrest top end

and, at the other end, slidingly engaging the second track.

21. The divan of claim 7, wherein the at least one lateral bracket comprises a pair of lateral

brackets spaced apart from one another.

22. The divan of claim 7, wherein the at least one upright comprises a pair of uprights spaced

apart from one another.

23.  The divan of claim 7, wherein the at least one forward seat bracket comprises a pair of

forward seat brackets spaced apart from one another.

24. A divan, comprising:

an undercarriage comprising at least one lateral bracket, the lateral bracket having a lateral
bracket front end and a lateral bracket rear end;

a seat pan pivotally and slidingly connected to the lateral bracket front end, the seat pan
having a seat pan front end and a seat pan rear end;

a first track extending between the seat pan front end and the seat pan rear end of the seat
pan;

at least one forward seat bracket pivotally connected adjacent to the lateral bracket front
end and slidingly engaging the first track;

a second track defined by the lateral bracket between the lateral bracket front end and the

lateral bracket rear end;
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a backrest having a backrest top end and a backrest bottom end; and

a carriage supporting the backrest, the carriage connecting the backrest to a frame of the
divan,

wherein the seat pan is slidingly connected to the second track adjacent to the seat pan rear
end,

wherein the seat pan pivots and slides with respect to the lateral bracket front end, the

forward seat bracket pivots upon displacement of the seat pan between a divan upright seating
position and a divan slouch seating position, and

wherein the seat pan rear end is pivotally connected to the backrest adjacent to the backrest

bottom end such that movement of the seat pan is transmitted to the backrest so as to move together

between the upright seating position and the slouch seating position.

25.  The divan of claim 24, further comprising at least one upright having an upright top end
and an upright bottom end, wherein the upright bottom end is connected to the lateral bracket rear

end.

26.  The divan of claim 24, wherein the second track defines at least three seating positions, the
upright seating position for taxi, take-off, and landing, the slouch seating position, and a berth

seating position.

27.  The divan of claim 26, wherein the second track is essentially V-shaped with a first end
defining the upright seating position, an intermediate dip defining the slouch seating position,

and a second end defining the berth seating position.

28.  The divan of claim 24, wherein a position of the rear end of the seat pan follows a shape

of the second track.
29. The divan of claim 24, further comprising:

at least one rear seat bracket connected, at a first end, adjacent to the seat pan rear end and,

at a second end, slidingly engaging the second track.
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30. The divan of claim 24, further comprising:
at least one backrest bracket, at one end, being connected adjacent to the backrest top end

and, at the other end, slidingly engaging the second track.

31. The divan of claim 24 comprising:

at least one upright, having an upright top end and an upright bottom end,;

a third track defined by the upright between the upright top end and the upright bottom
end; and

a backrest having a backrest top end and a backrest bottom end, the backrest being slidingly
connected to the third track adjacent to the backrest top end.

32. The divan of claim 31, wherein the upright bottom end is connected to the lateral bracket
rear end.
33. The divan of claim 31, wherein the second track defines at least three seating positions, the

upright seating position for taxi, take-off, and landing, the slouch seating position, and a berth

seating position.

34.  The divan of claim 33, wherein the second track is essentially V-shaped with a first end
defining the upright seating position, an intermediate dip defining the slouch seating position, and

a second end defining the berth seating position.

35.  The divan of claim 34, wherein a position of the rear end of the seat pan follows the shape

of the second track.
36.  The divan of claim 33, wherein the upright seating position is defined by the backrest at an

angle between 19-29° from a vertical line perpendicular to a floor of an aircraft and is defined by

the seat at an angle between 0-10° from a horizontal line parallel to the floor.
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37.  The divan of claim 36, wherein the upright seating position is defined by the backrest at an
angle between 21.5-26.5° from a vertical line perpendicular to the floor and is defined by the seat

at an angle between 2.5-7.5° from a horizontal line parallel to the floor.

38.  The divan of claim 37, wherein the upright seating position is defined by the backrest at an
angle about 24° from a vertical line perpendicular to the floor and is defined by the seat at an angle

about 5° from a horizontal line parallel to the floor.

39. The divan of claim 33, wherein the slouch seating position is defined by the backrest at an
angle between 30-40° from a vertical line perpendicular to a floor and is defined by the seat at an

angle between 5-15° from a horizontal line parallel to the floor.

40.  The divan of claim 39, wherein the slouch seating position is defined by the backrest at an
angle between 32.5-37.5° from a vertical line perpendicular to the floor and is defined by the seat

at an angle between 7.5-12.5° from a horizontal line parallel to the floor.

41.  The divan of claim 40, wherein the slouch seating position is defined by the backrest at an
angle about 35° from a vertical line perpendicular to the floor and is defined by the seat at an angle

about 10° from a horizontal line parallel to the floor.

42.  The divan of claim 31, further comprising:
at least one rear seat bracket connected, at a first end, adjacent to the seat pan rear end and,

at a second end, slidingly engaging the second track.

43.  The divan of claim 42, wherein the at least one rear seat bracket comprises a pair of rear

seat brackets spaced apart from one another.
44.  The divan of claim 31, further comprising:

at least one backrest bracket, at one end, being connected adjacent to the backrest top end

and, at the other end, slidingly engaging the third track.
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45.  The divan of claim 31, wherein the at least one lateral bracket comprises a pair of lateral

brackets spaced apart from one another.

46.  The divan of claim 31, wherein the at least one upright comprises a pair of uprights spaced

apart from one another.

47.  The divan of claim 31, wherein the at least one forward seat bracket comprises a pair of

forward seat brackets spaced apart from one another.

48. A divan, comprising:

an undercarriage comprising at least one lateral bracket, the lateral bracket having a lateral
bracket front end and a lateral bracket rear end;

a seat pan pivotally connected to the lateral bracket front end, the seat pan having a seat
pan front end and a seat pan rear end;

a first track extending between the seat pan front end and the seat pan rear end of the seat
pan;

at least one forward seat bracket pivotally connected adjacent to the lateral bracket front
end and slidingly engaging the first track;

a second track defined by the lateral bracket between the lateral bracket front end and the
lateral bracket rear end;

a backrest having a backrest top end and a backrest bottom end; and

a carriage supporting the backrest, the carriage connecting the backrest to a frame of the
divan;

wherein the seat pan is slidingly connected to the second track adjacent to the seat pan rear
end,

wherein the seat pan pivots about the lateral bracket front end and the forward seat bracket

pivots upon displacement of the seat pan between a divan upright seating position and a divan
slouch seating position, and

wherein the seat pan rear end is pivotally connected to the backrest adjacent to the backrest
bottom end such that movement of the seat pan is transmitted to the backrest so as to move together

between the upright seating position and the slouch seating position.
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49.  The divan of claim 48, further comprising at least one upright, having an upright top end
and an upright bottom end, wherein the upright bottom end is connected to the lateral bracket rear

end.

50. The divan of claim 48, wherein the second track defines at least three seating positions, the
upright seating position for taxi, take-off, and landing, the slouch seating position, and a berth

seating position.

51.  The divan of claim 50, wherein the second track is essentially V-shaped with a first end
defining the upright seating position, an intermediate dip defining the slouch seating position,

and a second end defining the berth seating position.

52.  The divan of claim 48, wherein a position of the rear end of the seat pan follows a shape

of the second track.

53.  The divan of claim 48, further comprising:
at least one rear seat bracket connected, at a first end, adjacent to the seat pan rear end and,

at a second end, slidingly engaging the second track.

54. The divan of claim 48, further comprising:
at least one backrest bracket, at one end, being connected adjacent to the backrest top end

and, at the other end, slidingly engaging the second track.

55. The divan of claim 48 comprising:
at least one upright, having an upright top end and an upright bottom end; and
a third track defined by the upright between the upright top end and the upright bottom
end
wherein the backrest is slidingly connected to the third track adjacent to the backrest top

end.
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56.  The divan of claim 55, wherein the upright bottom end is connected to the lateral bracket
rear end.
57.  The divan of claim 55, wherein the second track defines at least three seating positions, the

upright seating position for taxi, take-off, and landing, the slouch seating position, and a berth

seating position.

58.  The divan of claim 57, wherein the second track is essentially V-shaped with a first end
defining the upright seating position, an intermediate dip defining the slouch seating position, and

a second end defining the berth seating position.

59. The divan of claim 58, wherein a position of the rear end of the seat pan follows the shape

of the second track.

60. The divan of claim 57, wherein the upright seating position is defined by the backrest at an
angle between 19-29° from a vertical line perpendicular to a floor of an aircraft and is defined by

the seat at an angle between 0-10° from a horizontal line parallel to the floor.

61.  The divan of claim 60, wherein the upright seating position is defined by the backrest at an
angle between 21.5-26.5° from a vertical line perpendicular to the floor and is defined by the seat

at an angle between 2.5-7.5° from a horizontal line parallel to the floor.

62.  The divan of claim 61, wherein the upright seating position is defined by the backrest at an
angle about 24° from a vertical line perpendicular to the floor and is defined by the seat at an angle

about 5° from a horizontal line parallel to the floor.
63.  The divan of claim 57, wherein the slouch seating position is defined by the backrest at an

angle between 30-40° from a vertical line perpendicular to a floor and is defined by the seat at an

angle between 5-15° from a horizontal line parallel to the floor.
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64.  The divan of claim 63, wherein the slouch seating position is defined by the backrest at an
angle between 32.5-37.5° from a vertical line perpendicular to the floor and is defined by the seat

at an angle between 7.5-12.5° from a horizontal line parallel to the floor.

65.  The divan of claim 64, wherein the slouch seating position is defined by the backrest at an
angle about 35° from a vertical line perpendicular to the floor and is defined by the seat at an angle

about 10° from a horizontal line parallel to the floor.

66. The divan of claim 65, further comprising:
at least one rear seat bracket connected, at a first end, adjacent to the seat pan rear end and,

at a second end, slidingly engaging the second track.

67.  The divan of claim 66, wherein the at least one rear seat bracket comprises a pair of rear

seat brackets spaced apart from one another.
68.  The divan of claim 55, further comprising:
at least one backrest bracket, at one end, being connected adjacent to the backrest top end

and, at the other end, slidingly engaging the third track.

69.  The divan of claim 55, wherein the at least one lateral bracket comprises a pair of lateral

brackets spaced apart from one another.

70.  The divan of claim 55, wherein the at least one upright comprises a pair of uprights spaced

apart from one another.

71.  The divan of claim 55, wherein the at least one forward seat bracket comprises a pair of

forward seat brackets spaced apart from one another.
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